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FOREWORD

The Transportation Learning Center, on behalf of The Public Transportation National Joint Apprenticeship and Training Committee, recognizes the need for structured training programs to maintain the high level of skill and competence demanded in the Public Transit industry.  Registered apprenticeship is the most practical and sound training system available to meet that need, to develop individuals into skilled journeyworkers, and to ensure industry an adequate supply of skilled workers.

Title 29, Code of Federal Regulations (CFR), part 29, outlines the requirements for registration of acceptable apprenticeship programs for Federal purposes, and sets forth labor standards that safeguard the welfare of apprentices.  Such registration may be by the U. S. Department of Labor, Office of Apprenticeship, or by a State Apprenticeship Agency recognized by the Office of Apprenticeship as the appropriate body in that State for approval of local apprenticeship programs for Federal purposes.  Title 29, CFR part 30 sets forth the requirements for equal employment opportunity in apprenticeship to which all registered apprenticeship programs must adhere.


The purpose of these National Guidelines for Apprenticeship Standards (National Guideline Standards) is to provide policy and guidance to local Sponsors in developing these Standards for Apprenticeship for local approval and registration.  These National Guideline Standards developed by the Sponsor are certified by the U. S. Department of Labor, Office of Apprenticeship as substantially conforming to the requirements of Title 29, CFR parts 29 and 30.  State Apprenticeship Agencies recognized by the Office of Apprenticeship to register local programs, and/or local laws and regulations, may impose additional requirements that must be addressed in the local apprenticeship standards.


Local Standards of Apprenticeship must be developed and registered by each Sponsor that undertakes to carry out an apprenticeship training program.  The local Standards of Apprenticeship will be the Sponsor’s written plan outlining all terms and conditions for the recruitment, selection, employment, training, and supervision of apprentices as subscribed by the Sponsor, and must meet all the requirements of the Registration Agency.


The establishment of local apprenticeship programs under these National Guideline Standards will provide the Sponsor with a skilled and versatile work force at each of its locations by providing apprentices the opportunity to become journeyworkers through an organized and properly supervised program of training, practical experience and related instruction.


DEVELOPMENT OF AFFIRMATIVE ACTION PLAN AND SELECTION PROCEDURES


Equal employment opportunity is required of every registered apprenticeship program.  Such requirements apply to the recruitment, selection, employment, and training of apprentices throughout their apprenticeship.


Those programs with five or more apprentices, or where there is a likelihood of five or more apprentices, must have a written Affirmative Action Plan and Selection Procedures that are approved by the Registration Agency as part of the Standards of Apprenticeship.


A sample Affirmative Action Plan and Selection Procedures are attached.


Representatives of the Registration Agency are available to assist the local Sponsor in developing its Standards of Apprenticeship, Affirmative Action Plan and Selection Procedures using the sample provided. Once developed, the Standards of Apprenticeship, as well as the Affirmative Action Plan and Selection Procedures, must be submitted to the Registration Agency for approval and registration.  Company Affirmative Action Plans and Selection Procedures (hiring process) may be considered in lieu of utilizing the samples provided if they meet all of the requirements of Title 29, CFR part 30.

OFFICIAL ADOPTION OF NATIONAL GUIDELINES FOR  


APPRENTICESHIP STANDARDS:

The Transportation Learning Center, on behalf of the Public Transportation National Joint Training and Apprenticeship Committee (NJTAC), hereby officially adopts these National Guidelines for Apprenticeship Standards on this 1st Day of May, 2013.

__________   _/s/_______________         _             


Signature





(SPONSOR)

_____Brian J. Turner_________________


Printed Name
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Appendix A



WORK PROCESS SCHEDULE

TRANSIT RAIL VEHICLE MAINTENANCE TECHNICIAN

(Existing Title:  Car Repairer (Railroad Equipment))

O*NET-SOC CODE:  49-3043.00   RAPIDS CODE:  0642R-HY



This schedule is attached to and a part of these Standards for the above identified occupation.



	1.	TERM OF TRANSIT RAIL VEHICLE MAINTENANCE TECHNICIAN APPRENTICESHIP



The term of the apprenticeship shall be (42 months) with an OJL attainment of (5,400 hours) supplemented by the required hours of related instruction.  (This example assumes a certain level of competency in reading.  Reading classes will be added by transit agencies that are not able to find candidates with these qualifications within their labor market.)



2.	RATIO OF APPRENTICES TO JOURNEYWORKERS



	 	Ratio as covered in the local collective bargaining agreement (CBA).



3.	APPRENTICES’ WAGE SCHEDULE



	Apprentices shall be paid a progressively increasing schedule of wages based on a percentage of the current journeyworker wage rate per the CBA.  



	Transit Rail Vehicle Maintenance Technician Apprenticeship Term:



	By Percentage of Journey-level Wage: SAMPLE

	 for a 42 month program and an hourly wage rate of $28.80.

		(The hourly rate is a composite representative of the current state of the industry.

		  Local rates will be determined by the CBA.)



		Time Period | Percentage of Journey-level | Apprentice



		100 Level – Rail Vehicle Apprentice Technician

		1st six months	 	= 60% 		= $ 17.28

		2nd six months	 	= 65% 		= $ 18.72



		200 Level – Rail Vehicle Technician

		3rd six months	 	= 70% 		= $ 20.16

		4th six months	 	= 75%			= $ 21.60



		300 Level – Rail Vehicle Master Technician

		5th six months	 	= 80%			= $ 23.04

		6th six months	 	= 85%			= $ 24.48

		7th six months		= 95%			= $ 27.36







4.	SCHEDULE OF WORK EXPERIENCE	

 

National Joint Apprenticeship and Training Committee (NJATC) may modify the work processes to meet local needs prior to submitting these Standards to the appropriate Registration Agency for approval.





5.	SCHEDULE OF RELATED INSTRUCTION	(All classes include practical application, diagnostics, and troubleshooting where applicable.  Safety is a priority and will be integrated into all training.)



Classroom and on-the-job learning elements are described in Appendix A attachment 1.




WORK PROCESS SCHEDULE AND RELATED INSTRUCTION OUTLINE

TRANSIT RAIL VEHICLE MAINTENANCE TECHNICIAN

(Existing Title:  Car Repairer (Railroad Equipment))

O*NET-SOC CODE:  49-3043.00   RAPIDS CODE:  0642R-HY



	Level 100 – Fundamental skills for transit railcar maintenance (diagnose, adjust, repair, or overhaul mass transit rail cars)

		

		Classroom Hours of Instruction

		

Subject Area



		24

		Transit Orientation – History of Transit in the U.S. and local community.  How transit is funded.  Basic Regulatory agency information, federal and state.  Orientation and background on the specific property.



		16

		Electrical and Job Safety: Demonstrate Knowledge of Job and Electrical Safety Practices



		48

		Tools and material handling



		48

			Basic mathematics



		64

		Introduction to electricity	



		24

		Electrical meters



		40

		Wiring technologies and equipment



		80

		DC fundamentals



		80

		AC fundamentals



		24

		Basic hydraulic and pneumatic theory and applications



		24

		Basic mechanical theory and applications



		160

		AC motors, DC motors and generators



		80

		Introduction to electrical ladder drawings



		80

		AC circuit analysis



		160

		Semiconductor fundamentals



		40

		Digital fundamentals



		992

		TOTAL







NOTE:  The 100 level is classroom training only, no on-the-job learning (OJL).




WORK PROCESS SCHEDULE AND RELATED INSTRUCTION OUTLINE

TRANSIT RAIL VEHICLE MAINTENANCE TECHNICIAN

(Existing Title:  Car Repairer (Railroad Equipment))

O*NET-SOC CODE:  49-3043.00   RAPIDS CODE:  0642R-HY



Level 200 - Vehicle theory of operation and standard maintenance of rail vehicles

		Hours of Instruction

		Subject Area



		Classroom

		On-the-Job

		



		8

		-

		

Vehicle theory of operation and overview of major systems – The contents of this class will vary by property according to the equipment and propulsion systems used at that location.  May include Light Rail Vehicles, Heavy Rail, Commuter Rail and AC, DC catenary, third rail etc.





		16

		200

		Couplers – Introduction and preventive maintenance



		24

		200

		Trucks and axles – Introduction and preventive maintenance



		24

		300

		Propulsion and dynamic braking – Introduction and preventive maintenance



		16

		60

		Auxiliary inverters and batteries – Introduction and preventive maintenance



		24

		200

		Friction brakes – Introduction and preventive maintenance



		40

		320

		HVAC – Introduction and preventive maintenance



		8

		120

		Current collection and distribution – Introduction and preventive maintenance



		16

		120

		Car body – Introduction and preventive maintenance



		24

		80

		Doors



		16

		120

		Communications systems



		24

		160

		Communications Based Train Control (CBTC, Automatic Train Protection (ATP), Automatic Train Operation (ATO))



		24

		120

		Monitoring, diagnosing and troubleshooting overview



		264

		2000

		TOTAL








WORK PROCESS SCHEDULE AND RELATED INSTRUCTION OUTLINE

TRANSIT RAIL VEHICLE MAINTENANCE TECHNICIAN

(Existing Title:  Car Repairer (Railroad Equipment))

O*NET-SOC CODE:  49-3043.00   RAPIDS CODE:  0642R-HY



Level 300 – Advanced theory of operation and troubleshooting of systems

		Hours of Instruction

		Subject Area



		Classroom

		On-the-Job

		



		24

		200

		Advanced methods of monitoring, diagnosing and troubleshooting



		24

		80

		Couplers – Advanced theory of operation and troubleshooting



		40

		320

		Trucks & axles– Advanced theory of operation and troubleshooting



		40

		480

		Propulsion and dynamic braking– Advanced theory of operation and troubleshooting



		40

		480

		Auxiliary inverters and batteries– Advanced theory of operation and troubleshooting



		20

		240

		Friction brakes– Advanced theory of operation and troubleshooting



		24

		200

		HVAC– Advanced theory of operation and troubleshooting



		16

		160

		Current collection and distribution– Advanced theory of operation and troubleshooting



		16

		160

		Car body



		40

		480

		Doors– Advanced theory of operation and troubleshooting



		36

		240

		Communications systems– Advanced theory of operation and troubleshooting



		24

		360

		CBTC (ATP-ATO) – Advanced theory of operation and troubleshooting



		344

		3400

		TOTAL





Total OJL hours (Subject to local CBA)	5,400

		*Descriptions are limited to brief summaries and are not meant to be inclusive of the many complex components on today’s railcars.



		SCHEDULE OF RELATED INSTRUCTION	                   HOURS



		(Sub-component lists are for illustrative purposes and are not inclusive.)	1,600



	Total hours OJL and Related Instruction are

subject to local CBA             	          				 7,000



Safety is a part of all instruction

Several components will have equipment-specific instruction on schematic reading.



NOTE: Each level represents an interim credential with an associated certificate of training.
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FOREWORD

These National Joint Apprenticeship and Training Committee (NJATC) Apprenticeship Standards have as their objective the training of Transit Rail Vehicle Maintenance Technicians skilled in all phases of rail maintenance. The NJATC and its affiliated Local Joint Apprenticeship and Training Committees (JATC) recognizes that in order to accomplish this, there must be well-developed on-the-job learning combined with related instruction.


This recognition has resulted in the development of these Apprenticeship Standards.  They were developed in accordance with the basic standards recommended by the United States Department of Labor, Office of Apprenticeship, as a basis from which JATCs in transit, with guidance from the NJATC, can work to establish an apprenticeship training program that meets the particular needs of the area.   


DEFINITIONS


APPRENTICE:  Any individual employed by the employer meeting the qualifications described in the Standards of Apprenticeship who has signed an Apprenticeship Agreement with the Local Joint Apprenticeship and Training Committee (JATC) providing for training and related instruction under these Standards, and who is registered with the Registration Agency.


APPRENTICE ELECTRONIC REGISTRATION (AER):  Is an electronic tool that allows for instantaneous transmission of apprentice data for more efficient registration of apprentices and provides Program Sponsors with a faster turnaround on their submissions and access to their apprenticeship program data.


APPRENTICESHIP AGREEMENT:  The written agreement at the local level between the apprentice and the Local Joint Apprenticeship and Training Committee setting forth the responsibilities and obligations of all parties to the Apprenticeship Agreement with respect to the Apprentice’s employment and training under these Standards.  Each Apprenticeship Agreement must be registered with the Registration Agency.


APPRENTICESHIP COMMITTEE (COMMITTEE): Apprenticeship Committee (Committee) means those persons designated by the sponsor to act as an agent for the sponsor in the administration of the program. A joint committee (as in the Public Transit industry) is composed of an equal number of representatives of the employer(s) and of the employees represented by a bona fide collective bargaining agent(s).  


CAREER LATTICE:  Career lattice apprenticeship programs include occupational path ways that move an apprentice laterally or upward within an industry.  These programs may or may not include an interim credential leading to the Certificate of Completion of Apprenticeship credential. (if applicable)

CERTIFICATE OF COMPLETION OF APPRENTICESHIP:  The Certificate of Completion of Apprenticeship issued by the Registration Agency to those registered apprentices certified and documented as successfully completing the apprentice training requirements outlined in these Standards of Apprenticeship.


CERTIFICATE OF TRAINING:  A Certificate of Training may be issued by the U.S. Department of Labor’s Office of Apprenticeship Administrator to those registered apprentices that the JATC has certified in writing to the Registration Agency that the apprentice has successfully met the requirements to receive an interim credential. (if applicable)

COLLECTIVE BARGAINING AGREEMENT:  The negotiated agreement between the Union and the transit system that sets forth the terms and conditions of employment.

COORDINATOR:  Means the person designated by the JATC to perform the duties stated in the standards of apprenticeship.

ELECTRONIC MEDIA:  Media that utilize electronics or electromechanical energy for the end user (audience) to access the content; and includes, but is not limited to, electronic storage media, transmission media, the Internet, extranet, lease lines, dial-up lines, private networks, and the physical movement of removable/transportable electronic media and/or interactive distance learning.  

EMPLOYER:  Generally, an employer means any organization covered by a collective bargaining agreement who employs an apprentice under these apprenticeship standards.


Hybrid OCCUPATION:  The hybrid approach measures the individual apprentice’s skill acquisition through a combination of specified minimum number of hours of on-the-job-learning and the successful demonstration of competency as described in a work process schedule. (if applicable)

INTERIM CREDENTIAL:  Interim Credential means a credential issued by the Registration Agency, upon request of the appropriate sponsor, as certification of competency attainment by an apprentice. (if applicable)

JOB CORPS CENTERS:  Any of the Federally-funded Job Corps Centers throughout the U.S. and Puerto Rico.  Job Corps annually serves approximately 65,000 youth and young adults between 16-24 years of age.  Sponsors who wish to hire Job Corps graduates trained in any occupation covered under these Standards, and who meets the minimum qualifications for apprenticeship, may do so via the Direct Entry provision described in Appendix D Selection Procedures. (if applicable)

JOINT APPRENTICESHIP AND TRAINING COMMITTEE:  A joint apprenticeship and training committee comprised of an equal number of representatives appointed by the Union and by the Employer in whose name these Standards of Apprenticeship will be registered with the U.S. Department of Labor, Office of Apprenticeship.  There will be both Local Joint Apprenticeship and Training Committees (JATC) and a National Joint Apprenticeship and Training Committee (NJATC).

JOURNEYWORKER:  A worker who has attained a level of skill, abilities and competencies recognized within an industry as having mastered the skills and competencies required for the occupation.  (Use of the term may also refer to a mentor, technician, specialist or other skilled worker who has documented sufficient skills and knowledge of an occupation, either through formal apprenticeship or through practical on-the-job experience and formal training.)

O*NET-SOC CODE:  The Occupational Information Network (O*NET) codes and titles are based on the new Standard Occupational Classification (SOC) system mandated by the federal Office of Management and Budget for use in collecting statistical information on occupations.  The O*NET classification uses an 8-digit O*NET-SOC code.  Use of the SOC classification as a basis for the O*NET codes ensures that O*NET information can be readily linked to labor market information such as occupational employment and wage data at the national, State, and local levels.

ON-THE-JOB LEARNING (OJL):  Tasks learned on the job in which the apprentice must become proficient before a completion certificate is awarded. The learning must be through structured, supervised work experience. 


PROGRAM SPONSOR:  The JATC will have full responsibility for operation of the apprenticeship program.  The NJATC will be staffed by the Community Transportation Center on an interim basis.  The NJATC will consist of an Executive Committee supported by a Technical Committee.  Members of the Community Transportation Center’s Board of Directors will comprise the NJATC Executive Committee.  Members of the NJATC Technical Committee will be composed of members of the National Joint Steering Committee for Transit Apprenticeship.  Any reference to the NJATC, in this or any of the accompanying documents, will refer to the Executive and Technical Committees jointly.

PROVISIONAL REGISTRATION:  Means the 1-year initial provisional approval of newly registered programs that meet the required standards for program registration, after which program approval may be made permanent, continued as provisional, or rescinded following a review by the Registration Agency, as provided for in the criteria described in  §29.3 (g) and (h).

REGISTERED APPRENTICESHIP PARTNERS INFORMATION DATA SYSTEM (RAPIDS):  The Federal system which provides for the automated collection, retention, updating, retrieval and summarization of information related to apprentices and apprenticeship programs.


REGISTRATION AGENCY:  U.S. Department of Labor’s Office of Apprenticeship, or the recognized State Apprenticeship Agency (insert name as appropriate).


RELATED INSTRUCTION:  An organized and systematic form of instruction designed to provide the apprentice with knowledge of the theoretical and technical subjects related to his/her occupation.

STANDARDS OF APPRENTICESHIP:  This entire document including all appendices and attachments hereto, and any future modifications or additions approved by the Registration Agency.


SUPERVISOR OF APPRENTICE(S):  An individual designated by the program sponsor to supervise or have charge and direction of an apprentice.

TRANSFER:  A shift of apprenticeship agreement from one program to another or from one employer within a program to another employer within that same program, where there is agreement between the apprentice and the affected apprenticeship committee or program sponsor. 

UNION:  Means unions representing rail car technicians in the transit industry.  This would include but is not limited to, the Amalgamated Transit Union, the Transport Workers Union, the International Brotherhood of Electrical Workers, the International Association of Machinists, and any affiliated local unions party to an appropriate labor agreement between the parties.

YOUTHBUILD U.S.A.:  YouthBuild is a youth and community development program that simultaneously addresses core issues facing low-income communities: housing, education, employment, crime prevention, and leadership development. In YouthBuild programs, low-income young people ages 16-24 work toward their GED or high school diploma, learn job skills and serve their communities by building affordable housing, and transform their own lives and roles in society. (if applicable)
 


SECTION I. - PROGRAM ADMINISTRATION (SAMPLE)

Structure of the Local and National Joint Apprenticeship and Training Committee

A. Members of the NJATC and JATC will be selected by the groups they represent.

B. Membership of JATCs will be composed of an equal number of management representatives appointed by local management and local union representatives appointed by the Local Union leadership.  A minimum of two Union members must be journeyworkers in one of the trades covered under this program. Membership in the NJATC will consist of an equal number of labor and management leaders who are members of the Community Transportation Center Board of Directors.  The NJTAC will be supported by a technical committee made up of subject matter experts from labor and management.

C. Technical Assistance - such as that from the U.S. Department of Labor, Office of Apprenticeship, State Apprenticeship Agencies, and vocational schools -- may be requested to advise the NJATC and any JATC.

Administrative Procedures:

. 
 


A. The NJATC and JATCs will elect Co-Chairpersons (one from Labor and one from Management) and a Secretary, and will determine the time and place of regular meetings which will take place at least every 6 months.

B. The Co-Chairpersons will have the power to vote on all questions affecting apprenticeship. However, the NJATC strongly encourages the use of consensus decision making processes.

C. The Co-Chairpersons of the NJATC or JATC will consist of one person chosen by Labor and one chosen by Management.

Responsibilities of the Local and National Joint Apprenticeship and Training Committees:


JATC responsibilities:

A. Cooperate in the selection of apprentices as outlined in this program.

B. Ensure that apprentices are under written Apprenticeship Agreements and register the local apprenticeship standards and agreements with the appropriate Registration Agency.

C. Determine the physical fitness of qualified applicants to perform the work of the occupation that may require a medical examination prior to their employment as apprentices.

D. Advise apprentices on the need for accident prevention and provide instruction with respect to safety in the workplace.

E. Certify to the local union and management that apprentices have successfully completed their apprenticeship program.

F. Notify the appropriate Registration Agency of all new apprentices to be registered, credit granted, suspensions for any reason, reinstatements, extensions, completions and cancellations with explanation of causes and notice of completions of Apprenticeship Agreements.

G. Supervise all the provisions of the local standards and be responsible, in general, for the successful operation of the standards by performing the duties here listed by cooperating with public and private agencies which can be of assistance by obtaining publicity to develop public support of apprenticeship and by keeping in constant touch with all parties concerned: apprentices, employers and journeyworkers.

H. Provide apprentices with a copy of the written rules and policies and the apprentice will sign an acknowledgment receipt of same.  This procedure will be followed whenever revisions or modifications are made to the rules and policies.

JATCs and NJATC Joint Responsibilities:

A. Review and recommend apprenticeship activities in accordance with this 
program. 


B. Establish the minimum standards of education and experience required of 


apprentices.

C. Meet at least every 6 months to review records and progress of 


each apprentice in training and recommend improvement or modification 
in training schedules, schooling and other training activities.  Written 


minutes of the meeting will be kept.

D. Determine the quality and quantity of experience on the job which


apprentices should have and to make every effort toward their obtaining it. 


E. Hear and resolve all complaints of violation of Apprenticeship Agreements.

F. Arrange tests or evaluations for determining the apprentice's progress in


manipulative skills and technical knowledge.

G. Maintain a record of all apprentices, showing their education, experience, and 


progress in learning the occupation.


SECTION II. - EQUAL OPPORTUNITY PLEDGE - Title 29 CFR 29.5(b)(21) and 30.3(b)

The recruitment, selection, employment, and training of apprentices during their apprenticeship, will be without discrimination because of race, color, religion, national origin, or sex.  The JATC will take affirmative action to provide equal opportunity in apprenticeship and will operate the apprenticeship program as required under Title 29 of the Code of Federal Regulations (CFR), part 30, as amended (insert state regulations here, if applicable).


SECTION III. - AFFIRMATIVE ACTION PLAN - Title 29 CFR 29.5(b)(21) and 30.4

If the Sponsor employs five or more apprentices, the JATC will adopt an Affirmative Action Plan and Selection Procedures as required under Title 29, CFR part 30.  It will be attached as Appendix C.


SECTION IV. - QUALIFICATIONS FOR APPRENTICESHIP – Title 29 CFR 29.5(b)(10) (EXAMPLES)

Applicants will meet the following minimum qualifications: 


A. Age 


The JATC will establish qualifications regarding minimum age limits.  (Applicant must provide evidence of minimum age respecting any applicable State Laws or regulations.)  Apprentices must not be less than 16 years of age.

B. Education

A high school diploma or GED equivalency is required.  Applicant must provide an official transcript(s) or equivalent documentation for high school and post high school education and training.  All GED records must be submitted if applicable.  Opportunities for technical preparation shall be provided by the sponsoring agency to all existing employees failing to meet the above requirements.  Students in an approved high school or vocational/technical secondary institution may be accepted as part of the apprenticeship program, provided there is prior written agreement between the educational institution and the JATC, based on advice and consent of the NJATC.

Applicants must submit a DD-214 to verify military training and/or experience if they are veterans and wish to receive consideration for such training/experience.

C. Physical

Applicants will be physically capable of performing the essential functions of the apprenticeship program, with or without a reasonable accommodation, and without posing a direct threat to the health and safety of the individual or others. 


Applicants may be subject to a physical agility or fitness test, or screened for the current illegal use of drugs or both on acceptance into the program and prior to being employed.  The cost of the examination and/or drug screening may be the responsibility of the NJATC or the Employer. 


D. Aptitude Test



All applicants must pass each section of a locally determined aptitude test.

SECTION V. - SELECTION OF APPRENTICES – Title 29 CFR 30.5

Selection into the apprenticeship program will be in accordance with the selection procedures made a part of these Standards (Appendix D).


SECTION VI. - APPRENTICESHIP AGREEMENT – Title 29 CFR 29.3(d) and (e) and 29.5(b)(11)


After an applicant for apprenticeship has been selected, but before employment as an apprentice or enrollment in related instruction, the apprentice will be covered by a written apprenticeship agreement (Appendix B) signed by the JATC and the apprentice and approved by and registered with the Registration Agency.  Such agreement will contain a statement making the terms and conditions of these standards a part of the agreement as though expressly written therein.  A copy of each Apprenticeship Agreement will be furnished to the apprentice, JATC, NJATC, the Registration Agency, the employer and the union, if appropriate.


An additional copy of the Apprenticeship Agreement will be provided to the Veteran’s State Approving Agency for those veteran apprentices desiring access to any benefits to which they are entitled.


Prior to signing the Apprenticeship Agreement, each selected applicant will be given an opportunity to read and review these Standards, the JATC’s written rules and policies, the Apprenticeship Agreement and the sections of the Collective Bargaining Agreement (CBA) that pertain to apprenticeship.


The Registration Agency will be advised within forty-five (45) days of the execution of each Apprenticeship Agreement and will be given all the information required for registering the apprentice.


SECTION VII. - RATIO OF APPRENTICES TO JOURNEYWORKERS - Title 29 CFR 29.5(b)(7)

A numeric ratio of apprentices to journeyworkers consistent with proper supervision, training, safety, and continuity of employment and applicable provisions in collective bargaining agreements, except where such ratios are expressly prohibited by the collective bargaining agreements.  The ratio language must be specific and clearly described as to its application on the job site, workforce, department or plant.  The ratio of apprentices to journeyworkers will be (INSERT NUMBER) apprentices to (INSERT NUMBER) journeyworkers. 

SECTION VIII. - TERM OF APPRENTICESHIP – Title 29 CFR 29.5(b)(2)

The term of the occupation will be a minimum of forty-two (42) months with an on-the-job learning (OJL) attainment of 5,400 hours including the required hours of related instruction as stated on the Sample Work Process Schedule and Related Instruction Outlines (Appendix A).  The JATC shall establish procedures for awarding training hours to apprentices with demonstrated competencies in a training area.  

SECTION IX. - PROBATIONARY PERIOD – Title 29 CFR 29.5(b)(8), (b)(20)


All applicants selected for apprenticeship will serve a probationary period of not less than (a locally determined number of hours of OJL).  During the probationary period either the apprentice or the JATC may terminate the Apprenticeship Agreement, without stated cause, by notifying the other party in writing.  The probationary period cannot exceed twenty-five (25) percent of the length of the program, or one-year (1), whichever is shorter.

The records for each probationary apprentice will be reviewed prior to the end of the probationary period.  Records may consist of periodic reports regarding progression made in both the OJL and related instruction, and any disciplinary action taken during the probationary period.  Any probationary apprentice evaluated as satisfactory after a review of the probationary period will be given full credit for the probationary period and continue in the program.

After the probationary period the Apprenticeship Agreement may be canceled at the request of the apprentice, or may be suspended or canceled by the JATC for reasonable cause after documented due notice to the apprentice and a reasonable opportunity for corrective action.  In such cases, the JATC will provide written notice to the apprentice, the NJATC and to the Registration Agency of the final action taken.


SECTION X. - HOURS OF WORK

Apprentices will generally work the same hours as journeyworkers, except that no apprentice will be allowed to work overtime if it interferes with attendance in related instruction classes.


Apprentices who do not complete the required hours of OJL during a given segment will have the term of that segment extended until the required number of hours of training are accrued.  Any request for an extension of time will be resolved by the JATC on a case by case basis.

SECTION XI. - APPRENTICE WAGE PROGRESSION – Title 29 CFR 29.5(b)(5)


Apprentices will be paid a progressively increasing schedule of wages during their apprenticeship based on the acquisition of increased skill and competence on the job and in related instruction.   Before an apprentice is advanced to the next segment of training or to journeyworker status, the JATC will evaluate all progress to determine whether advancement has been earned by satisfactory performance in their OJL and in related instruction courses.  In determining whether satisfactory progress has been made, the JATC will be guided by the work experience and related instruction records and reports.


Typically, the progressive wage schedule will be an increasing percentage of the journeyworker wage rate as established in the CBA.  The percentages that will be applied to the applicable journeyworker rate are shown on the attached Sample Work Processes and Related Instruction Outline (Appendix A).  In no case will the starting wages of apprentices be less than that required by any minimum wage law which may be applicable.


SECTION XII. - CREDIT FOR PREVIOUS EXPERIENCE – Title 29 CFR 29.5(b)(12) and 30.4(c)(8)

The JATC may grant credit towards the term of apprenticeship to new apprentices who demonstrate previous acquisition of skills or knowledge equivalent to that which would be received under these Standards. 


Apprentice applicants seeking credit for previous experience gained outside the supervision of the JATC must submit the request at the time of application and furnish such records, affidavits, and other locally determined means to substantiate the claim.  Applicants requesting such credit who are selected into the apprenticeship program will start at the beginning wage rate.  The request for credit will be evaluated and a determination made by the JATC during the probationary period when actual on-the-job and related instruction performance can be examined.  Prior to completion of the probationary period, the amount of credit to be awarded will be determined after review of the apprentice’s previous work and training/education record and evaluation of the apprentice’s performance and demonstrated skill and knowledge during the probationary period.


An apprentice granted credit will be advanced to the wage rate designated for the period to which such credit accrues. The Registration Agency will be advised of any credit granted and the wage rate to which the apprentice is advanced.


The granting of advanced standing will be uniformly applied to all apprentices.


SECTION XIII. - WORK EXPERIENCE – Title 29 CFR 29.5(b)(3) and 30.8

During the apprenticeship the apprentice will receive such OJL and related instruction in all phases of the occupation necessary to develop the skill and proficiency of a skilled journeyworker.  The OJL will be under the direction and guidance of the supervisor of apprentice(s).  The NJATC encourages all JATCs to establish a formal mentoring system.

SECTION XIV. - RELATED INSTRUCTION – Title 29 CFR 29.5(b)(4)

During each segment of training each apprentice is required to participate in coursework related to the job as outlined in Appendix A.  For each occupation, the recommended term of apprenticeship will include no less than 144 hours of related instruction for the bus maintenance technician for each year of the apprenticeship.  Apprentices agree to take such courses as the JATC deems advisable.  The JATC will secure the instructional aids and equipment it deems necessary to provide quality instruction.  In cities, towns or areas having no vocational school or other schools that can furnish related instruction; the apprentice may be required to take an alternate form of instruction that meets the approval of the JATC and Registration Agency.  Although the NJATC encourages all programs to pay apprentices for hours spent attending related instruction classes, this is a decision to be made by the JATC.

If applicable, the JATC will inform each apprentice of the availability of college credit through educational institutions to be determined by the NJATC. 


Any apprentice who is absent from related instruction classes, unless officially excused, will satisfactorily complete all course work missed before being advanced to the next period of training.  In cases of failure of an apprentice to fulfill the obligations regarding related instruction (or OJL) without due cause, the JATC will take appropriate disciplinary action and may terminate the Apprenticeship Agreement after due notice to the apprentice and opportunity for corrective action.


To the extent possible, related instruction will be closely correlated with the practical experience and training received on the job.  The JATC will monitor and document the apprentice’s progress in related instruction classes.


The JATC will secure competent instructors whose knowledge, experience, and ability to teach will be carefully examined and monitored.  A formal training system for instructors will be established.  If applicable, when possible, the JATC may require the instructors to attend a training institution to be determined by the NJATC.  

SECTION XV. - SAFETY AND HEALTH TRAINING – Title 29 CFR 29.5(b)(9)

All apprentices will receive instruction in safe and healthful work practices both on-the-job and in related instruction that are in compliance with the Occupational Safety and Health Standards promulgated by the Secretary of Labor under 29 U.S.C. 651 et seq., as amended, dated December 29, 1970, and subsequent amendments to that law, or State Standards that have been found to be at least as effective as the Federal Standards. (OSHA does not apply to transit agencies in many instances.)  


Apprentices will be taught that accident prevention is very largely a matter of education, vigilance, and cooperation and that they should strive at all times to conduct themselves in their work to ensure their own safety and that of their fellow workers. 


SECTION XVI. - SUPERVISION OF APPRENTICES – Title 29 CFR 29.5(b)(14)

The employer will be responsible for the training of the apprentice on the job.  Apprentices will be under the general supervision of the employer and under the direct supervision of the journeyworker to whom they are assigned.  The supervisor of apprentice(s) or equivalent position designated by the employer will, with the advice and assistance of the JATC, be responsible for the apprentice’s work assignments and will ensure apprentice is working under the supervision of a skilled journeyworker, evaluation of work performance, and completion and submittal of progress reports to the JATC.


No apprentice will be allowed to work without direct journeyworker supervision.

SECTION XVII. - RECORDS AND EXAMINATIONS – Title 29 CFR 29.5(b)(6)

Each apprentice may be responsible for maintaining a record of his/her work experience/training on the job and in related instruction and for having this record verified by his/her supervisor at the end of each week.  The apprentice will authorize an effective release of their completed related instruction records from the local school authorities to the JATC.  The record cards and all data, written records of progress evaluations, corrective and final actions pertaining to the apprenticeship, will be maintained by and be the property of the JATC.  This record will be included in each apprentice’s record file maintained by the JATC and a copy will be forwarded to the NJATC.  A national database of apprentice information will be jointly maintained by the JATC and the NJATC.

Before each period of advancement, or at any other time when conditions warrant, the JATC will evaluate the apprentice’s record or require other demonstrations of competency to determine whether he/she has made satisfactory progress.  If an apprentice’s related instruction or on-the-job progress is found to be unsatisfactory, the JATC may determine whether the apprentice will continue in a probationary status, or require the apprentice to repeat a process or series of processes before advancing to the next wage classification.  In such cases, the JATC will initiate a performance improvement plan with the apprentice.


Should it be found that the apprentice does not have the ability or desire to continue the training to become a journeyworker, the JATC will, after the apprentice has been given adequate assistance and opportunity for corrective action, terminate the Apprenticeship Agreement.  


SECTION XVIII. - MAINTENANCE OF RECORDS – Title 29 CFR 29.5(b)(23) and 30.8(e

The JATC, and the NJATC, will maintain for a period of five (5) years from the date of last action, all records relating to apprentice applications (whether selected or not), the employment and training of apprentices, and any other information relevant to the operation of the program.  This includes, but is not limited to, records on the recruitment, application and selection of apprentices, and records on the apprentice’s job assignments, promotions, demotions, layoffs, terminations, rate of pay, or other forms of compensation, hours of work and training, evaluations, and other relevant data.  The records will permit identification of minority and female (minority and non-minority) participants.  These records will be made available on request to the Registration Agency.


SECTION XIX. - CERTIFICATE OF COMPLETION OF APPRENTICESHIP – Title 29 CFR 29.5(b)(15)

Upon satisfactory completion of the requirements of the apprenticeship program as established in these Standards, the JATC will so certify in writing to the Registration Agency and request that a Certificate of Completion of Apprenticeship be awarded to the completing apprentice(s).  Such requests will be accompanied by the appropriate documentation for both the OJL and the related instruction as may be required by the Registration Agency.  Intermediate certificates may be awarded based on completion of certain designated self-contained modules.

Certificate of Training - A Certificate of Training may be issued by the U.S. Department of Labor’s, Office of Apprenticeship Administrator to those registered apprentices that the JATC has certified in writing to the Registration Agency that the apprentice has successfully met the requirements to receive an interim credential.  (if applicable)

SECTION XX. - NOTICE TO REGISTRATION AGENCY – Title 29 CFR 29.3(d) and (e) and 29.5(b)(19)

The Registration Agency will be notified within forty-five (45) days of all new apprentices to be registered, credit granted, suspensions for any reason, reinstatements, extensions, modifications, completions, cancellations, and terminations of Apprenticeship Agreements and causes.


SECTION XXI. - CANCELLATION AND DEREGISTRATION – Title 29 CFR 29.5(b)(18) and 29.8

These Standards will, upon adoption by the JATC, be submitted to the Registration Agency for approval.  Such approval will be acquired before implementation of the program.


The JATC reserves the right to discontinue at any time the apprenticeship program set forth herein.  The Registration Agency will be notified promptly in writing of any decision to cancel the program.


Deregistration of these Standards may be initiated by the Registration Agency for failure of the JATC to abide by the provisions herein.  Such deregistration will be in accordance with the Registration Agency’s regulations and procedures.

Within fifteen (15) days of cancellation of the apprenticeship program (whether voluntary or involuntary), the JATC will notify each apprentice of the cancellation and the effect of same. This notification will conform to the requirements of Title 29, CFR part 29.8.


SECTION XXII. - AMENDMENTS OR MODIFICATIONS – Title 29 CFR 29.5(b)(18)

These Standards may be amended or modified at any time by joint agreement between the Employer and the Amalgamated Transit Union, Transport Workers Union, International Brotherhood of Electrical Workers and other unions representing maintenance workers in the transit industry provided that no amendment or modification adopted will alter any Apprenticeship Agreement in force at the time without the consent of all parties. Such amendment or modification will be submitted to the NJATC and JATC for approval and will then be submitted to the Registration Agency for approval and registration prior to being placed in effect.  A copy of each amendment or modification adopted will be furnished to each apprentice to whom the amendment or modification applies.  

SECTION XXIII. - ADJUSTING DIFFERENCES/COMPLAINT PROCEDURE - Title 29 CFR 29.5(b)(22), 29.7(k) and 30.11

The JATC will have full authority to supervise the enforcement of these Standards.  Its decision will be final and binding on the employer, the union, and the apprentice, unless otherwise noted below.


If an applicant or an apprentice believes an issue exists that adversely affects his/her participation in the apprenticeship program or violates the provisions of the Apprenticeship Agreement or Standards, relief may be sought through one or more of the following avenues, based on the nature of the issue.

Title 29 CFR 29.7(k)

For issues regarding wages, hours, working conditions, and other issues covered by the CBA, apprentices may seek resolution through the applicable Grievance and Arbitration procedures contained in the Articles of the CBA.


The JATC will hear and resolve all complaints of violations concerning the Apprenticeship Agreement and the registered Apprenticeship Standards, for which written notification is received within fifteen (15) days of violations.  The JATC will make such rulings as it deems necessary in each individual case and within thirty (30) days of receiving the written notification.  Either party to the Apprenticeship Agreement may consult with the Registration Agency and/or the NJATC for an interpretation of any provision of these Standards over which differences occur. The name and address of the appropriate authority to receive, process and make disposition of complaints is:  (JATC should insert applicable information here).  


Title 29 CFR 30.11

Any apprentice or applicant for apprenticeship who believes that he/she has been discriminated against on the basis of race, color, religion, national origin, or sex, with regard to apprenticeship or that the equal opportunity standards with respect to his/her selection have not been followed in the operation of an apprenticeship program, may personally or through an authorized representative, file a complaint with the Registration Agency or, at the apprentice or applicant’s election, with the private review body established by the program sponsor (if applicable).  


The complaint will be in writing and will be signed by the complainant.   It must include the name, address, and telephone number of the person allegedly discriminated against, the program sponsor involved, and a brief description of the circumstances of the failure to apply equal opportunity standards.


The complaint must be filed not later than one hundred eighty (180) days from the date of the alleged discrimination or specified failure to follow the equal opportunity standards, and in the case of complaints filed directly with the review body designated by the program sponsor to review such complaints, any referral of such complaint by the complainant to the Registration Agency must occur within the time limitation stated above or thirty (30) days from the final decision of such review body, whichever is later.  The time may be extended by the Registration Agency for good cause shown.


Complaints of harassment in the apprenticeship program may be filed and processed under Title 29, CFR part 30, and the procedures as set forth above.


The JATC will provide written notice of their complaint procedure to all applicants for apprenticeship and all apprentices.

SECTION XXIV. - COLLECTIVE BARGAINING AGREEMENT (CBA) - Title 29 CFR 29.11

Nothing in this part or in any apprenticeship agreement will operate to invalidate: 


(a) Any apprenticeship provision in any collective bargaining agreement between employers and employees establishing higher apprenticeship standards; or

(b) Any special provision for veterans, minority persons, or women in the standards, apprentice qualifications or operation of the program, or in the apprenticeship agreement, which is not otherwise prohibited by law, Executive Order, or authorized regulation.


SECTION XXV. - TRANSFER OF AN APPRENTICE AND TRAINING OBLIGATION - Title 29 CFR 29.5(13) 


The transfer of an apprentice between apprenticeship programs and within an apprenticeship program must be based on agreement between the apprentice and the affected apprenticeship committee or program sponsors, and must comply with the following requirements:


i.
The transferring apprentice must be provided a transcript of related instruction and on-the-job learning by the committee or program sponsor;

ii. Transfer must be to the same occupation; and


iii. A new apprenticeship agreement must be executed when the transfer occurs between the program sponsors.  


If the Sponsor is unable to fulfill his/her training obligation due to lack of work or failure to conform to these Standards, the Sponsor will make every effort to refer the apprentice with his/her consent to another employer, Registration Agency or One Stop for placement into another registered apprenticeship program.  This will provide the apprentice an opportunity for continuous employment and completion of their apprenticeship program.  The apprentice must receive credit from the new employer for the training already satisfactorily completed.


SECTION XXVI. - RESPONSIBILITIES OF THE APPRENTICE


(EXAMPLE ONLY)

Apprentices, having read these Standards formulated by the NJATC and JATC and signed an Apprenticeship Agreement with the JATC, agree to all the terms and conditions contained therein and agree to abide by the JATC’s rules and policies, including any amendments, serve such time, perform such manual training, and study such subjects as the JATC may deem necessary to become a skilled Transit Rail Vehicle Maintenance Technician.

In signing the Apprenticeship Agreement, apprentices assume the following responsibilities and obligations under the apprenticeship program:

A. Perform diligently and faithfully the work of the occupation and other pertinent duties assigned by the JATC and the employer in accordance with the provisions of these Standards. 


B. Respect the property of the employer and abide by the working rules and regulations of the employer, union and the JATC.


C. Attend and satisfactorily complete the required hours in the OJL and in related instruction in subjects related to the occupation as provided under these Standards.

D. Maintain and make available such records of work experience and training received on the job and in related instruction as may be required by the JATC.

E. Develop and practice safe working habits and work in such a manner as to assure his/her personal safety and that of other workers.

F. Work for the employer to whom the apprentice is assigned for the completion of apprenticeship, unless reassigned to another employer or the Apprenticeship Agreement is terminated by the JATC.

SECTION XXVII. – TECHNICAL ASSISTANCE

The NJATC will provide additional assistance at the request of the JATC.  Technical Assistance such as that from the U.S. Department of Labor, Office of Apprenticeship, State Apprenticeship Agencies, and vocational schools--may also be requested to advise the NJATC and JATC.  

The NJATC and JATC are encouraged to invite representatives from industry, education, rail car manufacturers, private and/or public agencies to provide consultation and advice for the successful operation of their training program.


SECTION XXVIII - OFFICIAL ADOPTION OF APPRENTICESHIP STANDARDS:

The (Insert Employers Names or Employer Group Name or Association) (Insert Name of Union or Labor Organization) hereby adopts these Standards of Apprenticeship on this         Day of (Insert Month/Year).

__________________________



________________________


Signature of Management



Signature of Labor


__________________________



________________________


Printed Name





Printed Name


__________________________



________________________


Signature of Management



Signature of Labor


__________________________



________________________


Printed Name





Printed Name


Sponsor(s) may designate the appropriate person(s) to sign the Standards on their behalf.
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(INSERT EMPLOYERS’ NAMES OR EMPLOYER GROUP NAME OR ASSOCIATION)







(NAME OF UNION OR LABOR ORGANIZATION)















FOR THE OCCUPATION OF











TRANSIT RAIL VEHICLE MAINTENANCE TECHNICIAN











O*NET-SOC CODE: 49-3043.00







RAPIDS CODE: 0642R-HY











APPROVED BY







(REGISTRATION AGENCY)















These “model” National Guidelines for Apprenticeship Standards are an example of how to develop apprenticeship standards that will comply with Title 29, CFR parts 29 and 30 when tailored to a sponsor’s apprenticeship program.  These model Standards do not create new legal requirements or change current legal requirements.  The legal requirements related to apprenticeship that apply to registered apprenticeship programs are contained in 29 U.S.C. 50 and Title 29, CFR parts 29 and 30.  Every effort has been made to ensure that the information in the model Apprenticeship Standards is accurate and up-to-date.
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		Level		Rail Vehicle Maintenance Curriculum Course / Module titles								Changes from previous version based on APTA comments		Original APTA Comments

						Responsibilities / Course content

								Learning Objective Statements

		100		Property specific orientation (including track safety, flagging, emergency evacuation)

		101		Orientation and background

		101-1				General Safety Overview

								Name the agencies and organizations that make and inforce safety regulations

								Name several electrical shock hazards and the techniques used to prevent those hazards

								Name the four classes of fire and how to extinguish them

								Describe the techique used to lift a heavy load

								Exlpain the importance of PPE and name several types

								Explain what MSDS stands for and how it applies to them, RtK

								Confined space training

		101-2				Customer Service

								Crowd control

								Operational signage

		101-3				System Security

								Presentation by jurisdiction security force

		101-4				Station Orientation

								Explain how to use the transit system and locate all stations

		101-5				Safety and emergency procedures

								Explain how to reach both internal and external emergency service personel

		101-6				Public Safety

								Demonstrate the proper barricade set up for both Elevator and escalators

		102		Electrical and Job Safety

		102-1				Developing a Safe Attitude

								Safety overview - personal responsibility

		102-2				Using personal protective equipment (PPE)

								Discuss safety rules concerning PPE

								Determine when and what PPE is required for a job

								Demonstrate the proper use of various PPE

								Explain the proper care and storage of PPE

		102-3				Understanding Electrical Safety

								State (by jurisdiction) electrical safety rules

								Explain basic electrical concepts of current, voltage, resistance, and insulation

								Discuss the hazards of electricity

								Discuss methods used to prevent electrical accidents

								Use scientific notation and metric measurements

		102-4				Lockout / Tagout

								Discuss the importance of using correct lockout/tagout procedures

								Identify various types of lockout and tagout devices

								Explain how to use lockout/tagout devices

		102-5				MSDS (right to know)

								Recognize the importance of safety and its priority

								Discuss OSHA laws and their relation to Authority

								Explain how chemicals in the workplace can be a hazard

								Obtain and uses Material Safety Data Sheets

								Properly label, store, and dispose of hazardous chemicals

								Discuss methods used to determine exposure to hazardous substances, and how to minimize harmful affects

		103		Tools and Material Handling

		103-1				Basic Hand Tools

								Measuring Tools

								Explain how to hold a rigid rule correctly when measuring an object and show from which point the measurement begins

								Describe how to set lock joint transfer-type calipers

								Identify vernier calipers

								Explain how to take a measurement with a micrometer caliper

								Name the parts of a combination square

								Wrenches and Screwdrivers

								Identify types of  materials used for making wrenches

								Identify open-end, box-end, socket, socket-head, adjustable, torque, and striking-face wrenches

								Describe two sizes that are important in identifying a socket wrench

								Identify standard, Phillips, offset, and spiral-ratchet screwdrivers

								List the steps to follow when driving a screw

								Pipefitting Tools

								Identify a straight pipe wrench, a Stillson wrench, a chain pipe
wrench, a strap wrench, and a compound-leverage wrench

								Explain how to use a pipe wrench

								Explain why a machinists' vise should not be used for holding pipe

								Explain how to thread pipe

								Explain how to clean a pipe tool

								Explain how to cut and flare tubing

								Explain procedures for brazing

								Demonstrate the ability to braze a section of pipe

								Plumbing Tools

								Explain how to use a mechanical tubing bender

								List the steps in joining hubless pipe

								Explain why the drain pipe should be completely covered by the force cup

								Name the criteria used in selecting line clearing tools

								List the steps in measuring pipe when using the center-to-center measuring systems

								Electrician's Tools

								Explain how to use an EMT bender

								Explain and demonstrate the use of an analog and digital meter

								Name the uses of the all purpose tool

								Demonstrate the use of the all purpose tool

								Explain the use of a knock out punch

								Sheet Metalworking Tools

								Identify the different types of snips and punches

								List six safety practices to follow when working with sheet metal

								Describe different types of sheet metal

								Demonstrate the ability to measure the thicknesses of sheet metal

								Metalworking Tools

								Demonstrate the ability to select the proper hacksaw blades for cutting various materials

								Explain the difference between single-cut and double-cut files

								List the types of taps usually found in a tap set

								Explain how to cut an external thread on a bolt, screw, or stud

								Explain how to remove a reamer from a hole

								Hoisting and Pulling Tools

								Explain how to prevent synthetic and fiber rope from unraveling

								Explain how individual wires and strands of wire are formed into wire rope

								Identify the most appropriate sling for use near corrosive chemicals

								Identify a slide-hammer puller

								Describe the different kinds of slings and loads

		103-2				Basic Power Tools

								Electric Drills

								Name four parts that are common to both the light-duty drill and the heavy-duty drill

								Name the parts of a drill bit

								Explain how to drill a blind hole

								List the safety rules to follow when using electric power tools

								Electric Hammers

								Explain the difference in hammering action between a percussion hammer and a rotary hammer

								Select the proper chisel to use for each of the following jobs: brick cleaning; general demolition work; edging, chipping, and channeling; and removing floor tile

								List the precautions that should be taken to ensure electrical safety when using an electric hammer

								Name two safety items to use when operating an electric hammer in damp or wet areas

								Pneumatic Drills and Hammers

								Explain how drill size is determined

								Describe the chiseling action of a bull point chisel when it is used to clean masonry seams

								Describe how to use a rivet buster

								Explain drill speed requirements

								Identify various types of drill bits used in pneumatic hammers

								Screwdrivers, Nutrunners, and Wrenches

								Identify the operating advantages of pneumatic tools

								Define stalling torque

								Describe the clutch action of direct drive, positive drive, and adjustable torque drive

								Explain how to install a bit in an electric screwdriver

								Describe how to install multiple fasteners correctly in a circular pattern

								List safety rules to follow when using power screwdrivers and wrenches

								Describe the difference between pneumatic and electric nutrunners

								Linear-Motion Saws

								List other names for both the saber saw and the reciprocating saw

								Describe the cutting action of a saber saw

								Explain how to draw a saw blade with regular set teeth and one with wavy set teeth

								Explain how to plunge cut a rectangular opening

								List the types of band saw blades described in this Lesson and a few characteristics of each

								Circular Saws

								Name the major parts of a circular saw

								Describe the cutting action of a circular saw

								List the factors that determine feed speed

								State the definition of an arbor

								Identify different types of blades

								Electric Sanders

								Explain how to install a sanding belt

								Identify different types of sanding belts

								Explain how to flush the gear chamber of a belt sander

								Discuss the assembly of a sanding disk

								List the safety rules to follow when using a disk sander

								Grinders and Shears

								State the meaning of each symbol in the six-symbol standard marking system for grinding wheels

								Explain the correct procedure for mounting a grinding wheel

								List safety rules to follow when using a grinder

								Discuss how to maintain grinders

								Tool Sharpening

								State the reasons for sharpening tools

								Explain the use of whetstones

								Identify a bench stone

								Explain how to sharpen taps, dies, screwdrivers, and chisels

		103-3				Moving Machinery Using a Dolly

								Identify the different types of dollies and their use

								Describe the safe procedure of using dollies

		103-4				Moving Machinery Using Roller Pipes

								Explain the difference between wood and steel pipes

								Determine the propoer number of rollers requried

								Explain Roller Friction

								Describe the use of shoes and skids with rollers

		103-5				Assembly of Gantry Crane

								Describe the proper use of and limits of a Gantry Crane

								Identify the parts of and inspection procedures for each

								Properly assemble using correct steps and procedures

								Understand the proper use, inspection and assembley of

		103-6				Rigging and hoisting

								Describe the theoretical principles of the 7 basics of mechanisms

								Solve basic mechanism problems using concepts of mechanical advantage and friction loss

								Identify the types of rigging jobs in which load equalization or load distribution are necessary

								Identify the basic rigging safety guidelines

								Perform necessary calulations for load equalization and distribution

								Describe and classify the various type of wire rope, fiber rope and chains

								Properly inspect wire rope and chain

								Indentify various tupe of slings and their propoer use

								Describe the common types of sling hardware and their proper use

								Demonstrate how to calculate the efficency of reeving system

		104		Basic Mathematics

				note: committee disccussed integrating content of this module throughout other 100 level modules. Content was agreed to in committee, but method for presenting alone or integrating with other modules was not resolved.

		104-1				Whole Numbers and Arithmetic Operations

								Demonstrate the ability to add, subtract, multiply and divide whole numbers with numbers with an accuracy of 75% or greater

								Identify the place value of digits in a whole number

								Identify and list the prime numbers between 0 and 100

								Demonstrate the ability round whole numbers and approximate whole numbers

								Demonstrate the ability to solve application (word) problems

		104-2				Integers and Order of Operations

								Demonstrate the ability to add, subtract, multiply and divide signed numbers and integers with an accuracy of 75% or greater

								Identify exponential notation

								Identify a radical

								Demonstrate the ability to work with positive and negative numbers on a calculator

								Demonstrate the ability to solve problems observing the order of operations

		104-3				Decimals and Percents

								Demonstrate the ability to add, subtract, multiply and divide decimals and percentages with an accuracy of 75% or greater

								Demonstrate the ability to read, order, and round decimals

								Demonstrate the ability to multiply and divide by the powers of 10

								Demonstrate the ability to convert from percent to decimal and decimal to percent

								Demonstrate the ability to calculate percentages

		104-4				Fractions

								Demonstrate the ability to add, subtract, multiply and divide fractions with an accuracy of 75% or greater

								Demonstrate the ability to change improper fractions into mixed numbers and mixed numbers into fractions

								Demonstrate the ability to reduce a fraction to its lowest terms

								Demonstrate the ability to convert fractions to decimals and decimals to fractions

								Demonstrate the ability to determine equivalent fractions

		104-5				Measurements and Applications

								Demonstrate the ability to work with operations of powers of ten

								Demonstrate the ability to work with zeros as an exponent, negative exponents, scientific notation and engineering notation				added "engineering notation" to cover use of G for giga, M for mega, K for kilo, etc		add "Demonstrate use of Engineering notation"

								Demonstrate the ability to work with applications of length, weight, area, and volume

								Demonstrate the ability to convert between the customary and metric systems

		104-6				Algebra - Basic Operations

								Demonstrate how to calculate the value of an expression by performing mixed operations in the correct order

								Demonstrate how to write an algebraic equation, based on a relationship stated in words

								Demonstrate how to solve an algebraic equation for a specific variable

		105		Introduction to Electricity

		105-1				Review Electrical Safety

		105-2				Fundamentals of Electricity

								Power supply, distribution and usage

		105-3				Introduction to Electrical symbols, schematics and print reading

		105-4				Motors Transformers and Switches

		106		Electrical Meters

		106-1				Multimeter basics

								Explain how meters are used to measure current, voltage, and resistance

		106-2				Use of meter to measure

		106-3				Meter safety

		106-4				Understanding meter types

		107		Wiring Technologies and Equipment

		107-1				Safety Rules in Power Electronics

								Discuss and list the safety rules for avoiding electrical shock

								Describe several causes of electrical burns

								Know the reason for grounding of electrical equipment

								Determine dangerous levels of electrical current as it relates to the human body

								Physiological effects of electric current on the human body

								Rules for safe practice and avoiding electric shock

								Avoiding burns and avoiding equipment related injuries

		107-2				Wiring Tools and Insulation Removal

								Discuss and identify by name the different types of hand tools associated with wire

								Demonstrate the ability to strip various types of insulation materials from different guages of wire

								Hand tools

								Stripping Techniques

								Demonstration and Practice

		107-3				Hand Splicing Techniques

								Demonstrate the ability to make each of the splice types discussed and demonstrated

								Western Union

								Twisted Pair

								Fixture Joint

								Knotted Tap

		107-4				Mechanical Terminals

								Know the maximum allowable temperature for heat shrink tubing

								Demonstrate the ability to make several wire splice connections utilizing wirenuts

								Demonstrate the ability to install heat shrink tubing on various wire connections

								Wire Nuts and Bolt Splices

								Snap-Lock Splices

								Splice Insulation

		107-5				Electrical Wiring, Connector and Terminal Repair

								Discuss the advantage of crimped terminal repairs verus soldering

								Demonstrate the ability to install various sizes of crimp-on wiring terminals both insulated and non-insulated

								Explain the difference in terminals and splices used on aluminum wiring as compared to other wiring materials

								Discuss why pre-insulated terminals and lugs are color-coded

								Non-Insulated Terminals and Splices

								Specialized Terminals for Aluminum Wire

								Preinsulated Terminals Lugs and Splices

								Specialized Crimping Techniques

		107-6				Solder and Soldering Process

								Discuss the advantages of using soldering to join two pieces of metal together as an electrical path

								Discuss the nature of solder and the wetting action

								Explain the proper technique for applying solder and handling the soldering iron during the solder process

								Demonstrate the ability to correctly tin various sizes of stranded wire

								Identify the correct tolerances allowed for insulation clearance when soldering to different types of terminals

								Explain the various wrapping techniques

								Review and discuss the steps of the soldering process

								Explain why flux is used in the soldering process

								Demonstrate the ability to properly wrap and solder various types of electrical terminations

								Identify the characteristics of both acceptable and unacceptable solder connections in accordance with acceptable standards				changed based on comment		change to: Identify the characteristics of both acceptable and unacceptable solder connections in accordance with IPC Acceptability Standards

								Demonstrate the ability to perform leaded and lead-free soldering				added in response to comment		add

		107-7				Printed Circuit Board fundamentals						added in response to comment		add

								Discuss the various manufacturing methods for hole-through, surface-mount, and mixed technology types of circuit boards"				added in response to comment		add

								Explain proper handling, shipping, and storage of circuit boards				added in response to comment		add

								Demonstrate knowledge of electrostatic discharge using grounding straps and other dissipative devices				added in response to comment		add

								Identify all types of active and passive components and their orientation on the circuit board				added in response to comment		add

								Discuss various methods of inspection and inspection devices				added in response to comment		add

								Demonstrate the ability to find visual defects of circuit board components and solder joints in accordance with acceptable standards				added in response to comment		add

								Demonstrate the ability to replace hole-through and surface-mount devices				added in response to comment		add

		108		DC Fundamentals

		108-1				Safety Rules in Power Electronics

								Discuss and list the safety rules for avoiding electrical shock

								Describe several causes of electrical burns

								Know the reason for grounding of electrical equipment

								Determine dangerous levels of electrical current as it relates to the human body

								Physiological effects of electric current on the human body

								Rules for safe practice and avoiding electric shock

								Avoiding burns and avoiding equipment related injuries

		108-2				Science of Electricity and Electronics

								Identify the relationship between elements and compounds

								Diagram a model of an atom

								Discuss the concepts of atomic weight and atomic number

								State the law of charges and explain it using examples

								Explain what is meant by electric current, voltage, and resistance

								Describe the two theories of current direction

								Distinguish between conductors, insulators, and semiconductors

								State and explain Ohm’s law

		108-3				Basic Instruments and Measurements

								Explain and demonstrate the correct procedure for using an ammeter, a voltmeter, and an ohmmeter

								Discuss the difference between a DMM and a VOM

								Interpret a linear scale

								Interpret a nonlinear scale

								Calculate the values of shunt resistors and multiplier

								Discuss the concept of meter sensitivity

								Understand basic electrical diagrams

		108-4				Circuit Materials, Energy and Source of Electricity

								Identify different conductor and insulator materials

								Discuss the factors which affect resistance in a conductor

								Identify different types of switching devices

								Identify different types of resistors

								Determine the value of color coded resistors

								Calculate electrical power in watts

								Convert horsepower to watts

								Define polarization as it relates to an electrical circuit

								Determine efficiency of an electrical circuit

								Combine Ohm's law and Watt's law to find unknown values in a given circuit

								Discuss different sources of electrical energy

								Explain the difference between primary and secondary

								Calculate the outputs of batteries connected in series and parallel

		108-5				Series Cirucits

								Determine the total resistance of a series circuit

								Determine the voltage drops in a series circuit

								Determine the current values of a series circuit

								Determine the wattage values of a series circuit

								Apply Ohm's law to solve for unknown voltage, current, and resistance in a series circuit

								Apply series circuit theory to assist in troubleshooting a series circuit

		108-6				Parallel Circuits

								Determine the total resistance of a parallel circuit

								Determine the voltage drops in a parallel circuit

								Determine the current values of a parallel circuit

								Determine the wattage values of a parallel circuit

								Apply Ohm's law to solve for unknown voltage, current, and resistance in a parallel circuit

								Apply parallel circuit theory to assist in troubleshooting a series circuit

		108-7				Combination (Series-Parallel) Circuits

								Determine the equivalent circuit resistance for a given combination circuit

								Determine the voltage drops in a combination circuit

								Determine the current values of a combination circuit

								Determine the wattage values of a combination circuit

								Apply combination circuit theory to troubleshoot a combination circuit

		109		AC Fundamentals

		109-1				Alternating Current Principles

								Explain how a generator is used to produce alternating current using a graph to show a typical ac wave

								Define and calculate average (avg), effective (rms), instantaneous voltage (vinst) and voltage peak to peak (vpp)

								Demonstrate the ability to operate an oscilloscope while performing typical circuit measurements (amplitude, frequency, time, phase, etc)

								Determine voltage both AC and DC using an oscilloscope

								Determine the frequency of a waveform using an oscilloscope

		109-2				Transformers

								Explain and demonstrate important operating characteristics of single-phase transformers

								Connect transformer windings in series-aiding or series-opposing configurations

								Calculate the current and voltage ratios for a given transformer

								Determine the phase relationship of a transformer primary to secondary

								Determine the frequency of a waveform using an oscilloscope

		109-3				Series Cirucits

		109-4				Parallel Circuits

		109-5				Combination (Series-Parallel) Circuits

		109-6				Basic troubleshooting theory (AC-DC)

		110		Basic Hydraulic and Pneumatic Theory & Applications

		110-1				Safety Rules in power hydraulics and pneumatics

		110-2				Basic Hydraulic Principles

								Hydraulic Pumps – Valves – Actuators

		110-3				Basic Pneumatic Principles

								Pneumatic Pumps – Valves – Actuators

		110-4				Basic hydraulic and pneumatic symbols, schematics, and print reading

		111		Basic Mechanical Theory & Application

		111-1				Mechanical Power Transmission

								Discuss the different styles of belts that are used in industry

								Discuss the benefits of a positive-drive belt

								Discuss the benefits of a chain drive system

								Discuss the use of gears and gearboxes

								Define pitch diameter, circular pitch, pitch line, and gear ratio

								Perform speed calculations for belt drives, gear drives, and chain drives

								Assemble and perform alignments on belt drives, gear drives, and chain drives

								Properly tension belts and chains

		111-2				Pumps and Compressors

								List types of pumps in use today

								Explain and calculate volumetric efficiency

								Explain and calculate the delivery of a pump

								Discuss some of the common problems that may be encountered while troubleshooting a pump

								Discuss some of the common problems that may be encountered while troubleshooting a pump

		111-3				Fluid Power

								Discuss some fluid power fundamentals

								Explain psi, psig, psia, and inches of mercury (“Hg)

								Understand how force is transmitted through a hydraulic system

								Understand the effects of compressing air for a fluid power system

								Learn how to recognize the different valves that may be used in an fluid power system

								List and explain at least eight methods of valve actuation

								Discuss the operation of different actuators

								Use a hydraulics/pneumatics trainer to construct fluid systems for various operations

		111-4				Lubrication

								Explain some basic terms that are used when referring to lubrication

								Discuss the necessity for lubrication

								Discuss the different forms of lubrication

								List the types of lubricants used in industry

								Discuss application of lubrication

								Discuss the importance of a lubrication schedule

								Demonstrate the proper use of a viscometer

								Lubricate equipment using a grease gun and chain oiler

		111-5				Bearings

								Define radial, axial, and radial-axial loads

								List the different parts of a bearing

								List the different types of antifriction bearings and the different types of plain bearings

								Correctly install and remove a bearing

								List several reasons for bearing failure

		111-6				Coupled Shaft Alignment

								Discuss the fundamentals of shaft coupling alignment

								Demonstrate how to correctly use the dial indicator to align coupling shafts

								Demonstrate the use of the reverse dial indicator method to correct coupling shaft misalignments

								Demonstrate how to use the feeler gauge, taper gauge, and dial caliper to detect and correct coupling shaft

								Explain the advantages and disadvantages of using a laser alignment kit to detect and correct coupling shaft misalignments

		111-7				Seals and Packing

								Discuss the different styles of belts that are used in industry

								Discuss the benefits of a positive-drive belt

								Discuss the benefits of a chain drive system

								Discuss the use of gears and gearboxes

								Define pitch diameter, circular pitch, pitch line, and gear ratio

								List different types of gears

								Perform speed calculations for belt drives, gear drives, and chain drives

								Assemble and perform alignments on belt drives, gear drives, and chain drives

								Properly tension belts and chains

		111-8				Hydraulic and Pneumatic Applications

								Practical Hydraulics

								Practical Pneumatics

								Hydraulic and Pneumatic drawaings (review, troubleshooting applications)

								Applications of Hydraulics and Pneumatics for ELES

								Hydraulic and Pneumatic logical troubleshooting

		112		AC Motors, DC Motors, and Generators

		112-1				Magnetism

								Explain the basic magnetic principles

								State the three laws of magnetism

								Describe the link between electric current and magnetism

								Explain Roland's law

								Discuss various types of relays and the manner in which they work

								Describe the use of magnetic shields

		112-2				Fundamentals of Rotating Machines

		112-3				DC Motors and Generators

								Explain the operating principles of a dc motor

								Explain counterelectromotive force

								Identify various dc motors

								Discuss the purpose for, and operation of, motor starting circuits

								Identify and explain the operation of various dc motors

								State the function of the field windings in a dc generator or motor

								State the function of the armature in a dc generator or motor

		112-4				AC Motors

								Discuss the operation of an induction motor

								Identify and explain the operation of various three-phase motors

								Explain how a split-phase condition is created

								Discuss the purpose of ac motor protection circuits

								List the common causes of motor failure

								Explain basic trouble shooting techniques for ac motors

		112-5				Motor Controls

		112-6				AC Induction Motors

								Describe the operation of an induction motor

		112-7				Synchronous Motors

								Describe the operation of a synchronous motor

		112-8				Three Phase Synchronous Operation

		113		Introduction to Electrical Ladder Drawings

		113-1				Ladder Logic vs. Ladder Diagrams

		113-2				Reading and interpreting schematics and circuits

		113-3				Understanding International diagrams and symbols

		113-4				Interpreting blueprints and flow charts

		113-5				Concepts of relay logic

		113-6				Understanding terminology

		113-7				Interpreting logic gates and diagrams

		114		AC Circuit Analysis

		114-1				Inductance and RL Circuits

								Define the terms inductor and inductance

								Explain how inductance affects current

								Calculate the transient response time for an RL circuit

								Define mutual inductance

								Use various measuring and computing methods to determine the values of currents and voltages in an inductive circuit

								Determine inductive reactance by using measurements of circuit currents and voltages

								Calculate the equivalent inductance in both series and parallel circuit arrangements

		114-2				Capacitance and RC Circuits

								Define the terms capacitor and capacitance

								Explain how capacitance affects current

								Calculate the transient response time for an RC circuit

								Use various measuring and computing methods to determine the values of currents and voltages in an capacitive circuit

								Determine capacitive reactance by using measurements of circuit currents and voltages

								Calculate the equivalent capacitance in both series and parallel circuit arrangements

		114-3				Tuned Circuits and RLC Networks

								Explain resonant frequency and how it affects various RCL circuits

								Calculate a resonant frequency

								Discuss the characteristics of a series RCL circuit at its resonant frequency

								Discuss the characteristics of a parallel RCL circuit at its resonant frequency

								List four types of filters and explain their action

		115		Semiconductor Fundamentals

		115-1				Safety Review

								Discuss and list the safety rules for avoiding electrical shock

								Describe several causes of electrical burns

								Know the reason for grounding of electrical equipment

								Determine dangerous levels of electrical current as it relates to the human body

								Physiological effects of electric current on the human body

								Rules for safe practice and avoiding electric shock

								Avoiding burns and avoiding equipment related injuries

		115-2				Semiconductors, diodes						the material that was in this section did not fit, new material was added based on APTA comment		comment: the learning objective statements under this section were erroneously used from Transformers module 109-2. The appropriate learning objectives for diodes must be inserted in place of the transformer learning objectives

								Explain and demonstrate important operating characteristics of single-phase transformers				deleted in response to comment

								Connect transformer windings in series-aiding or series-opposing configurations				deleted in response to comment

								Calculate the current and voltage ratios for a given transformer				deleted in response to comment

								Determine the phase relationship of a transformer primary to secondary				deleted in response to comment

								Determine the frequency of a waveform using an oscilloscope				deleted in response to comment

								Describe the function, installation and use of various semi conductor diodes and other solid state devices and systems				added in response to comment

		115-3				DC Power Supplies – Single Phase

								Draw and describe the basic operation of a half-wave rectifier circuit

								Draw and describe the basic operation of a full-wave rectifier circuit

								Draw and describe the basic operation of a full-wave bridge rectifier circuit

								Describe the basic action of a filter usning a simple schematic diagram

								Explain the methods used for improving filtering action

								Construct and test a simple dc power supply circuit

		115-4				Solid-State Transducers

								Describe the purpose of a transducer

								List various types of transducers

								Describe the operation of a PTC and NTC thermistor

								Identify typical applications of common transducers

								Describe the operation of a Hall effect transducer

		115-5				Transistor theory

								Identifiy PNP and NPN transistor symbols and their respective component leads

								Explain the operation of a bi-polar transistor

								Identify key factors on a transistor operation curve

								Identify common base, common collector, and common emitter circuit configurations

								Explain the methods used for testing a bi-polar transistor

								Demonstrate the ability to properly test a bi-polar transistor

								Silicon Controlled Rectifiers  (SCR)

								Identify and label the schematic diagram of an SCR

								Explain the operation of and SCR

								Describe how an SCR operates using a simple circuit

								Describe how an SCR can be used as a switch to control a simple lamp circuit

								Describe how an SCR can be used to vary the current in a simple lamp circuit

								Demonstrate the ability to properly test and SCR

								Triacs, Diacs, and Unijunction Transistors

								Draw the schematic symbol and describe the basic operation of a  Triac

								Draw the schematic symbol and describe the basic operation of a Diac

								Draw the schematic symbol and describe the basic operation of a UJT

								Describe the typical applications of a Triac

								Describe the typical applications of a Diac

								Describe the typical applications of a UJT

								The Transistor as an Amplifier

								Describe amplifier concepts using a typical circuit for illustration

								Describe the three main classes of amplification using typical circuits

								FETs, GTOs, and IGBTs				added in response to comment		add FETs, GTOs and IGBTs and related learning objectives

								Describe the typical applications of a FET				added in response to comment

								Describe the typical applications of a GTO				added in response to comment

								Describe the typical applications of an IGBT				added in response to comment

								Identify and understand the proper operating parameters of FETs, GTOs and IGBTs utilizing manufacturer's data sheets				added in response to comment

		116		Digital Fundamentals

		116-1				Digital Technology

								Describe the characteristics of industrial and electronic revolutions

								List the members of the technical team in electronics and describe their typical educational backgrounds

								Define such terms as analog, signal, digital signal, bus, MSB, LSB, DIP, IC, TTL, and CMOS

								Count to at least 20 in the binary system and convert binary numbers to decimal

								List names given to the two logic levels

		116-2				Logic Elements

								Recognize switch-based AND, OR, and NOT circuits and explain their actions in terms of truth tables and Boolean algebra expressions

								Recognize symbols for integrated circuit AND, OR, and NOT logic elements and explain their actions in terms of truth tables, Boolean expressions, and timing diagrams

								Describe the actions of multi-input logic elements

								Predict logic levels at all points in circuits containing AND, OR, and NOT elements

		116-3				Combination Logic

								Construct truth tables for combinational logic circuits containing AND, OR, and NOT elements based on their logic diagrams

								Construct truth tables for such circuits based on their Boolean expressions

								Write Boolean expressions for combinational logic circuits composed of AND, OR, and NOT elements based on their logic diagrams

								Draw logic diagrams for such circuits based on their Boolean expressions

								Write Boolean expressions for combinational logic circuits composed of AND, OR, and NOT elements based on their truth tables using sum-of-products and product-of-sums methods

		116-4				NAND, NOR, XOR Elements

								Construct truth tables for combinational logic circuits containing NAND, NOR, and XOR elements based on their logic diagrams				changed typo of AND, OR and NOT to NAND, NOR, and XOR based on APTA comment		add

								Construct truth tables for such circuits based on their Boolean expressions

								Write Boolean expressions for combinational logic circuits composed of NAND, NOR, and XOR elements based on their logic diagrams				changed typo of AND, OR and NOT to NAND, NOR, and XOR based on APTA comment		add

								Draw logic diagrams for such circuits based on their Boolean expressions

								Write Boolean expressions for combinational logic circuits composed of NAND, NOR, and XOR elements based on their truth tables using sum-of-products and product-of-sums methods				changed typo of AND, OR and NOT to NAND, NOR, and XOR based on APTA comment		add

		116-5				Binary Number Shortcuts

								Count using the binary numbering system

								Compare place values for the digits of binary numbers

								Convert binary numbers to decimal and decimal numbers to binary

								Add unsigned binary numbers

								Determine the two's complement of binary numbers and use the two's complement method to do binary subtraction

								Add signed binary numbers

								Determine if overflows have occurred when binary numbers have been added

		116-6				Numbering Systems and Codes

								Count using the octal and hexadecimal numbering systems

								Convert between binary and octal numbers and between binary and hexadecimal numbers

								Convert between decimal and octal numbers and between decimal and hexadecimal numbers

								Convert between decimal and binary-coded decimal numbers

								Describe the nature of the gray code and its most important application

								State the meaning of the term ASCII

		116-7				Data Communications						added in response to APTA comment		Add Data communications and related learning objectives

								Explain the history of data communications in computing				added in response to APTA comment

								Describe interface protocols and adjustments needed for computer software				added in response to APTA comment, wording slightly revised from suggestion

								Demonstrate the ability to connect intelligent systems to portable test equipment using RS-232 and USB interfaces				added in response to APTA comment

								Understand fiber-optic data communications				added in response to APTA comment

								Understand wireless data communications				added in response to APTA comment

								Describe various types of data communications software (i.e. hyerterminal, procomm plus)				added in response to APTA comment

		200		Vehicle Theory of Operation and Overview of Major Systems

		200								(different versions of class for main types of rail systems -- LRV, HR, Commuter Rail and for various power distribution systems used for propulsion (Third Rail, Catenary, AC, DC))		changed based on comment		change to: Various power distribution systems used for propulsion (Third Rail, Catenary, DC, AC)

		201		Couplers -- Intro and Preventive Maintenance

		201				Electric Coupler Heads

		201						Inspecting and maintaining linear actuators / motors

		201								Inspect linear actuators/motors

		201								Service actuators/motors

		201								Perform basic repairs on linear actuators/motors

		201								Replace linear actuators/motors

		201								Test linear actuators/motors

		201						Inspecting and maintaining coupler suspension and linkage

		201								Check linkages for wear

		201								Check suspension height

		201								Lubricate coupler and/or linkage

		201								Perform basic repairs on coupler suspension and linkage

		201								Test coupler suspension and linkage

		201								Replace coupler and/or linkage

		201						Inspecting and maintaining limit / proximity switches

		201								Adjust limit/proximity switches using appropriate gauge		added "use appropriate gauge" based on comment		change to: Adjust Limit-Proximity switches using a feeler gauge

		201								Perform basic repairs on limit/proximity switches

		201								Test limit/proximity switches		comment suggested changing wording, committee decided to keep existing language		change to: Test Limit-Proximity switches with a multimeter or Portable Test Equipment

		201								Replace limit/proximity switches

		201						Inspecting and maintaining release mechanism

		201								Adjust release mechanism, if applicable

		201								Inspect release mechanism

		201								Lubricate release mechanism, if applicable

		201								Perform basic repairs on release mechanism

		201								Replace release mechanism

		201								Test release mechanism

		201						Inspecting and maintaining train line cables

		201								Inspect train line cables

		201								Perform basic repairs on train line cables

		201								Replace train line cables

		201								Test train line cables

		201						Inspecting and maintaining drum/uncoupling switch

		201								Inspect drum/uncoupling switch

		201								Perform basic repairs on drum/uncoupling switch

		201								Replace drum/uncoupling switch

		201								Test drum/uncoupling switch (electric test)

		201						Inspecting and maintaining heaters and temperature sensors

		201								Inspect heaters and temperature sensors

		201								Perform basic repairs on heaters

		201								Perform basic repairs on temperature sensors		changed based on comment		change to: Perform basic repairs on temperature sensors

		201								Replace heaters

		201								Replace temperature sensors

		201								Test heaters and temperature sensors

		201						Inspecting and maintaining Contact Pin/Tip Assembly (Insulated Block)

		201								Check contact pin/tip assembly (insulated block) for physical damage

		201								Clean contact pin/tip assembly (insulated block)

		201								Identify proper parts

		201								Identify proper solvents and lubricants

		201								Inspect fixed and mobile contacts

		201								Inspect gaskets

		201								Replace fixed and mobile contacts and /or contact assembly

		201								Test fixed and mobile contacts and/or contact assembly

		201						Inspecting and maintaining coupling sensor

		201								Check adjustment of coupling sensor

		201								Inspect coupling sensor

		201								Perform basic repairs on coupling sensor

		201								Replace coupling sensor

		201								Test coupling sensor

		201				Pneumatic Coupler

		201						Inspecting and maintaining Tappet Valves

		201								Clean tappet valves

		201								Replace tappet valves

		201								Test tappet valves

		201						Inspecting and maintaining heaters and temperature sensors

		201								Inspect heaters and temperature sensors

		201								Perform basic repairs on heaters

		201								Perform basic repairs on temperature sensors		changed based on comment		change to: Perform basic repairs on temperature sensors

		201								Replace heaters

		201								Replace temperature sensors

		201								Test heaters and temperature sensors

		201						Inspecting and maintaining Solenoid Valves

		201								Inspect solenoid valves

		201								Replace solenoid valves

		201								Test solenoid valves

		201						Inspecting and maintaining Valve Filters

		201								Clean valve filters

		201								Replace valve filters

		201						Inspecting and maintaining Train Line (Brake Pipe)

		201								Inspect train line (brake pipe)

		201								Replace train line (brake pipe)

		201								Test train line (brake pipe)

		201						Inspecting and maintaining Drum Switch/Air Actuator

		201								Adjust drum switch/air actuator

		201								Inspect drum switch/air actuator

		201								Replace drum switch/air actuator

		201								Test drum switch/air actuator

		201						Inspecting and maintaining Uncoupling Air System

		201								Inspect uncoupling air system

		201								Lubricate uncoupling air system

		201								Replace air cylinder

		201								Replace uncoupling air system

		201								Test air cylinder and uncoupling air system

		201				Mechanical Coupler

		201						Inspecting and maintaining Suspension and Linkage Components

		201								Check linkages for wear

		201								Check suspension height and level

		201								Replace linkages

		201								Replace suspension and linkage components

		201						Inspecting and maintaining Linear Actuators

		201								Inspect linear actuators

		201								Lubricate linear actuators

		201								Replace linear actuators

		201						Inspecting and maintaining knuckle and slide lock

		201								Inspect for wear, damage, and proper locking

		201								Gauge tightness

		201								Lubricate mechanism

		201						Inspecting and maintaining Hook and Plate

		201								Inspect hook plate assembly

		201								Lubricate hook plate assembly

		201								Replace hook plate assembly

		201						Inspecting and maintaining Limit Switches

		201								Adjust limit switches

		201								Inspect limit switches

		201								Replace limit switches

		201						Inspecting and maintaining Alignment, Anchor and Suspension

		201								Adjust coupler support

		201								Check shear device hardware

		201								Inspect anchor

		201								Inspect buffer tubes, draft gear and absorption cartridge

		201								Inspect centering device and springs

		201								Inspect coupler support

		201								Inspect shear device assembly

		201								Replace buffer tubes, draft gear and absorption cartridge

		201								Replace centering device and springs

		201								Replace coupler support

		201								Replace shear device

		201						Inspecting and maintaining heaters and temperature sensors

		201								Inspect heaters and temperature sensors

		201								Perform basic repairs on heaters

		201								Perofrm basic repairs on temperature sensors

		201								Replace heaters

		201								Replace temperature sensors

		201								Test heaters and temperature sensors

		201						Inspecting and maintaining Release Mechanism

		201								Inspect release mechanism

		201								Lubricate release mechanism

		201								Replace release mechanism		changed based on comment		change to: Replace release mechanism

		201						Inspecting and maintaining Electrical Pin Door/Shutter/Gasket

		201								Clean electrical pin door/shutter/gasket

		201								Inspect electrical pin door/shutter/gasket

		201								Lubricate electrical pin door/shutter/gasket

		201								Replace electrical pin door/shutter/gasket

		201								Test electrical pin door/shutter/gasket

		201						Inspecting and maintaining Draw Bar (Married Pairs)

		201								Inspect draw bar (married pairs)

		201								Lubricate draw bar (married pairs)

		201								Replace draw bar (married pairs)

		201								Check shear device hardware

		201								Inspect buffer tubes and draft gear

		201				Tools				(can be integrated in other parts of module or taught separately)

		201								Demonstrate proper use of wear gauges (go/no-go gauge)

		201								Demonstrate proper use of head alignment tools

		201								Demonstrate proper use of contact/pin replacement tools

		201								Demonstrate proper use of vertical press

		201								Demonstrate proper use of bushing driver

		201								Demonstrate proper use of reamer

		201								Demonstrate proper use of coupler repair stand

		201								Demonstrate proper use of pneumatic/hydraulic jacks

		201								Demonstrate proper use of overhead cranes

		201								Demonstrate proper use of lift tables

		201								Demonstrate proper use of forklift and adapter

		201								Demonstrate proper use of continuity tester/breakout box

		201								Demonstrate proper use of auxiliary power supply/connector tester

		201								Demonstrate proper use of digital multi-meter

		201								Demonstrate proper use of torque wrench

		201								Demonstrate proper use of dial indicator

		202		Trucks & Axles -- Intro and Preventive Maintenance

		202				AC Traction Motor

		202						Inspecting and maintaining Speed/Tach Sensor

		202								Explain how speed sensors work

		202								Clean speed/tach sensor

		202								Inspect speed/tach sensor

		202								Inspect speed/tach sensor for debris

		202								Repair speed/tach sensor

		202								Replace speed/tach sensor

		202						Inspecting and maintaining Stator

		202								Check winding

		202								Inspect stator

		202								Repair stator

		202								Replace stator

		202								Test stator

		202						Inspecting and maintaining Internal Fan

		202								Clean internal fan

		202								Inspect internal fan

		202								Replace internal fan

		202						Inspecting and maintaining External Fan

		202								Clean external fan

		202								Inspect external fan

		202								Repair external fan

		202								Replace external fan

		202						Inspecting and maintaining Bearings

		202								Identify different lubricants and their appropriate use

		202								Lubricate bearings

		202								Check for bearing noise

		202								Replace bearings

		202						Inspecting and maintaining Wiring and Insulation

		202								Inspect wiring and insulation

		202								Repair wiring and insulation

		202								Replace wiring and insulation

		202								Test wiring and insulation

		202						Inspecting and maintaining Coupling

		202								Inspect coupling; check for coupling noise

		202								Lubricate coupling

		202								Remove coupling

		202								Replace coupling

		202						Inspecting and maintaining Traction Motor

		202								Check and torque motor-to-gearbox bolts

		202								Check brush holder/spring tension and for free movement of brush in holder

		202								Check cable and insulation for cracks, arcing and odor

		202								Check cable routing

		202								Check ground shunts

		202								Clean brush area and brushes

		202								Clean traction motor

		202								Demonstrate knowledge of commutator motor parts and assembly

		202								Inspect air ducts

		202								Inspect brushes/brush holders

		202								Inspect traction motor

		202								Lubricate traction motor where applicable, use proper lubricant and fill to proper level		changed based on comment		change to: Lubricate traction motor, where applicable, use proper lubricant and fill to proper level

		202								Overhauling Traction Motor

		202								Replace brushes/brush holders

		202				DC Traction Motor

		202						Inspecting and maintaining Brushes

		202								Demonstrate ability to use basic hand tools

		202								Demonstrate knowledge of brush and brush holder function

		202								Identify brush location

		202								Inspect brushes

		202								Measure brush wear

		202								Remove excess grease

		202								Replace brushes

		202						Inspecting and maintaining Brush Holders

		202								Adjust brush holders

		202								Check brush holders

		202								Check wear limits

		202								Clean off excess carbon

		202								Ensure brushes have travel

		202								Inspect brush holders

		202								Replace  brush holders

		202								Test spring tension

		202						Inspecting and maintaining Commutator/Armature

		202								Blow-down commutator/armature

		202								Check commutator/armature runout

		202								Clean commutator/armature

		202								Inspect commutator/armature

		202								Replace commutator/armature

		202						Inspecting and maintaining Sun Gear/Coupling

		202								Drain sun gear/coupling

		202								Inspect sun gear/coupling

		202								Lubricate sun gear/coupling

		202								Replace sun gear/coupling

		202						Inspecting and maintaining Flash Pins/Arc Horn/Pin

		202								Adjust flash pins/arc horn/pin

		202								Inspect flash pins/arc horn/pin

		202								Replace flash pins/arc horn/pin

		202						Inspecting and maintaining Wiring and Insulation

		202								Inspect wiring and insulation

		202								Repair wiring and insulation

		202								Replace wiring and insulation

		202								Test wiring and insulation

		202						Inspecting and maintaining Field Coils/Interpoles

		202								Clean field coils/interpoles

		202								Inspect field coils/interpoles

		202								Replace field coils/interpoles

		202								Test field coils/interpoles

		202						Inspecting and maintaining Bearings

		202								Lubricate bearings

		202								Check for bearing noise

		202								Replace bearings

		202						Inspecting and maintaining Ventilation (Internal Fan or Forced)

		202								Change breather

		202								Check breather

		202								Clean ventilation

		202								Inspect ventilation

		202								Repair ventilation

		202								Replace bellows

		202								Replace ventilation

		202						Inspecting and maintaining Temperature Sensors

		202								Check connections

		202								Replace temperature sensors

		202						Inspecting and maintaining Speed Sensor

		202								Clean speed  sensor

		202								Inspect speed sensor for debris

		202								Repair speed sensor

		202								Replace speed sensor

		202				Gearboxes

		202						Inspecting and maintaining High-Speed Coupling

		202								Inspect high-speed coupling; check for noise

		202								Lubricate high-speed coupling

		202								Remove high-speed coupling

		202								Replace high-speed coupling

		202						Inspecting and maintaining Worm Gear

		202								Adjust worm gear

		202								Inspect worm gear

		202								Repair worm gear

		202								Replace worm gear

		202						Inspecting and maintaining Pinion Gear

		202								Adjust pinion gear, check backlatch

		202								Inspect pinion gear

		202								Repair pinion gear

		202								Replace pinion gear

		202						Inspecting and maintaining Bearings/Races

		202								Adjust bearings/races

		202								Inspect bearings/races

		202								Repair bearings/races

		202								Replace bearings/races

		202						Inspecting and maintaining Lubrication

		202								Change lubrication

		202								Check lubrication

		202								Replace lubrication

		202								Test lubrication

		202						Inspecting and maintaining Inspection Plate & Sight Glass

		202								Inspect inspection plate & sight glass

		202								Inspect plate & sight glass

		202								Replace inspection plate & sight glass

		202						Inspecting and maintaining Housing

		202								Bead-blast/clean housing

		202								Clean housing

		202								Inspect housing

		202								Repair housing

		202								Replace housing

		202						Inspecting and maintaining Seals

		202								Inspect seals for leaks

		202								Replace Seals

		202						Inspecting and maintaining Spider Gears

		202								Inspect spider gears

		202								Repair spider gears

		202								Replace spider gears

		202						Inspecting and maintaining Coupler Retainer

		202								Inspect coupler retainer

		202								Replace coupler retainer

		202						Inspecting and maintaining Breather

		202								Clean breather

		202								Inspect breather

		202								Replace breather

		202						Inspecting and maintaining Spider

		202								Inspect spider

		202								Replace spider

		202						Inspecting and maintaining Magnetic Plugs

		202								Clean magnetic plugs

		202								Inspect magnetic plugs

		202								Replace magnetic plugs

		202						Inspecting and maintaining Loading/Support Rod

		202								Inspect loading/support rod

		202								Replace loading/support rod

		202						Inspecting and maintaining Ground Bushing Housing

		202								Clean ground bushing housing

		202								Inspect ground bushing housing

		202								Replace ground bushing housing

		202								Test ground bushing housing

		202				Axles

		202						Inspecting and maintaining Rotor (Brake Disc)

		202								Inspect rotor

		202								Machine rotor

		202								Replace rotor

		202						Inspecting and maintaining Wheel Assembly

		202								Demonstrate ability to follow proper safety procedures

		202								Inspect wheel assembly

		202								Remove wheel assembly

		202								True wheel assembly

		202						Inspecting and maintaining Spider and Vulcanized Spacers/Joint Coupling Assembly

		202								Inspect spider & vulcanized rubber spacers/joint coupling assembly

		202								Replace spider & vulcanized rubber spacers/joint coupling assembly

		202						Inspecting and maintaining Tooth Gear (Speed Sensor)

		202								Clean tooth gear

		202								Inspect tooth gear

		202								Replace tooth gear

		202						Inspecting and maintaining Ground Brush and Housing

		202								Clean ground brush and housing

		202								Inspect ground brush and housing

		202								Replace ground brush and housing

		202								Test ground brush and housing

		202						Inspecting and maintaining Hollow Shaft

		202								Inspect and measure hollow shaft

		202								Inspect hollow shaft

		202						Inspecting and maintaining Journal Bearings and Housing

		202								Clean journal bearings and housing

		202								Inspect journal bearings and housing

		202								Repack journal bearings and housing

		202				Wheel & Tires

		202						Inspecting and maintaining Shunts

		202								Clean connections

		202								Inspect shunts

		202								Replace shunts

		202								Test shunts

		202						Inspecting and maintaining Rubber

		202								Inspect rubber

		202								Replace rubber

		202						Inspecting and maintaining Bolts

		202								Inspect bolts

		202								Replace bolts

		202						Inspecting and maintaining Conical Ring

		202								Inspect conical ring

		202								Replace conical ring

		202						Inspecting and maintaining Dampening Ring

		202								Inspect dampening ring

		202								Replace dampening ring

		202						Perform Preventive Maintenance on Tires

		202								Inspect tires

		202								Inspect tires and flange for cracks

		202								Measure tires

		202								Remove tires

		202								Replace tires

		202								True tires

		202						Inspecting and maintaining Plugs

		202								Inspect plugs

		202								Replace plugs

		202				Primary Suspension

		202						Inspecting and maintaining Chevrons/Rubber Springs

		202								Disassemble chevrons/rubber springs

		202								Inspect chevrons/rubber springs

		202								Measure chevrons/rubber springs

		202								Reassemble chevrons/rubber springs

		202								Replace chevrons/rubber springs

		202								Shim chevrons/rubber springs

		202						Inspecting and maintaining Journal Bearing Housing

		202								Clean bearings

		202								Demonstrate knowledge of scratching and pitting bearings

		202								Identify and use correct type of grease

		202								Inspect journal bearing housing

		202								Replace bearings

		202								Replace journal bearing housing

		202						Inspecting and maintaining Speed Sensors

		202								Adjust speed sensors

		202								Inspect speed sensors

		202								Replace speed sensors

		202								Test speed sensors

		202						Inspecting and maintaining Up Stops and Down Stops/Pedestal Bar

		202								Adjust up stops and down stops/pedestal bar

		202								Inspect hardware

		202								Repair up stops and down stops/pedestal bar

		202								Replace up stops and down stops/pedestal bar

		202				Frame

		202						Inspecting and maintaining Traction/Radius Rod and Bushings

		202								Check for cracks in frame

		202								Adjust traction/radius rod and bushings

		202								Inspect traction/radius rod and bushings

		202								Replace traction/radius rod and bushings

		202						Inspecting and maintaining Bovine Board/Cow Catcher/Safety Board/Life Guard

		202								Inspect bovine board/cow catcher/safety board/life guard

		202								Replace bovine board/cow catcher/safety board/life guard

		202						Inspecting and maintaining Transom Bearings/Front and Rear Beam

		202								Demonstrate ability to use truck lifts

		202								Inspect transom bearings/front and rear beam

		202								Inspect wiring

		202								Replace bushings/bearings

		202								Replace transom bearings/front and rear beam

		202						Inspecting and maintaining Antennas

		202								Inspect antenna

		202								Replace antenna

		202								Test antenna

		202						Inspecting and maintaining Speed Sensor Device

		202								Adjust speed sensor device

		202								Inspect speed sensor device

		202								Replace speed sensor device

		202								Test speed sensor device

		202						Inspecting and maintaining Fenders

		202								Clean fenders

		202								Inspect fenders

		202								Repair fenders

		202						Inspecting and maintaining Sanding Tubes

		202								Adjust sanding nozzle to proper height

		202								Adjust sanding tubes

		202								Align sanding tubes

		202								Disassemble sanding tubes

		202								Reassemble sanding tubes

		202								Inspect heater nozzles

		202								Inspect sanding tubes

		202								Repair sanding tubes

		202								Replace heater nozzles

		202								Test heater nozzles

		202						Inspecting and maintaining Lubricators

		202								Adjust lubricators

		202								Align lubricators

		202								Inspect lubricators

		202								Repair lubricators

		202						Inspecting and maintaining Wiring

		202								Inspect wiring

		202								Repair wiring

		202								Replace wiring

		202						Inspecting and maintaining Tripping Device

		202								Adjust tripping device

		202								Inspect tripping device

		202								Remove as needed

		202						Inspecting and maintaining Piping

		202								Flush piping

		202								Inspect piping

		202								Inspect piping for leaks

		202								Repair piping

		202								Replace piping

		202						Inspecting and maintaining Track Brake

		202								Adjust hangers/support/suspension

		202								Adjust pole/segment pieces/brake pads/brake shoes

		202								Align hangers/support/suspension

		202								Inspect bushings

		202								Inspect cabling

		202								Inspect guide pads

		202								Inspect hangers/support/suspension

		202								Inspect pole/segment pieces/brake pads/brake shoes

		202								Inspect wiring

		202								Repair hangers/support/suspension

		202								Repair wiring

		202								Replace bushings

		202								Replace cabling

		202								Replace guide pads

		202								Replace pole/segment pieces/brake pads/brake shoes

		202								Replace wiring

		202								Test cabling

		202								Test wiring

		202						Inspecting and maintaining Debris Sweeper

		202								Adjust debris sweeper

		202								Inspect debris sweeper

		202								Replace debris sweeper

		202						Inspecting and maintaining Down Hanger (Caliper Hanger)

		202								Inspect down hanger

		202								Lubricate down hanger

		202								Replace down hanger

		202						Inspecting and maintaining Brake Shoe Support/Brake Hanger

		202								Inspect brake shoe support/brake hanger

		202								Lubricate brake shoe support/brake hanger

		202								Repair brake shoe support/brake hanger

		202								Replace brake shoe support/brake hanger

		202						Inspecting and maintaining Lateral Bumper/Stop

		202								Inspect lateral bumper/stop

		202								Replace lateral bumper/stop

		202				Bolster/Secondary Suspension

		202						Inspecting and maintaining Coil Spring

		202								Inspect coil spring

		202								Replace coil spring

		202						Inspecting and maintaining Airbags

		202								Drain air tanks/reservoir

		202								Inspect air tanks/reservoir

		202								Inspect airbags

		202								Remove airbags

		202								Replace bias/check valves

		202								Replace bypass/cutoff valves

		202								Test bias/check valves

		202								Test bypass/cutoff valves

		202						Inspecting and maintaining Leveling Device

		202								Adjust leveling device

		202								Inspect leveling device

		202								Replace leveling device

		202						Inspecting and maintaining Load Weight Sensor

		202								Adjust load weight sensor

		202								Inspect load weight sensor

		202								Inspect wiring

		202								Repair wiring

		202								Replace load weight sensor

		202								Replace wiring

		202								Test load weight sensor

		202								Test wiring

		202						Inspecting and maintaining Hydraulic Suspension Leg

		202								Inspect accumulator (hydraulic)

		202								Inspect hydraulic suspension leg

		202								Replace accumulator (hydraulic)

		202								Replace hydraulic suspension leg

		202								Test accumulator (hydraulic)

		202						Inspecting and maintaining Vertical Stop/Lifting Rods

		202								Adjust vertical stop/lifting rods

		202								Inspect vertical stop/lifting rods

		202								Replace vertical stop/lifting rods

		202						Inspecting and maintaining Shocks/Dampers

		202								Adjust shocks/dampers

		202								Inspect shocks/dampers

		202								Refill oil

		202								Replace shocks/dampers

		202								Test shocks/dampers

		202						Inspecting and maintaining Piping

		202								Flush piping

		202								Inspect piping

		202								Inspect piping for leaks

		202								Repair piping

		202								Replace piping

		202						Inspecting and maintaining Friction Disc/Side Bearing

		202								Adjust friction disc/side bearings

		202								Inspect friction disc/side bearings

		202								Replace friction disc/side bearings

		202						Inspecting and maintaining Shims (Floor Height Adjustment/Static Inspection)

		202								Add shims as needed

		202								Check shims (floor height adjustment/static inspection)

		202						Inspecting and maintaining Spherical Ring/Slewing Ring

		202								Inspect spherical bearing/slewing ring

		202								Lubricate spherical bearing/slewing ring

		202								Replace spherical bearing/slewing ring

		202						Inspecting and maintaining Articulation Support

		202								Inspect articulation support

		202								Repair articulation support

		202						Inspecting and maintaining Ball and Socket

		202								Inspect ball and socket

		202								Replace Teflon liner

		202				Tools				(can be integrated in other parts of module or taught separately)

		202								Demonstrate ability to use an axle press

		202								Demonstrate ability to use a wheel press

		202								Demonstrate ability to use a wheel bore

		202								Demonstrate ability to use a wheel profile gauge

		202								Demonstrate ability to use a back-to-back gauge

		202								Demonstrate ability to use a depth gauge

		202								Demonstrate ability to use a wheel tape/pie tape gauge

		202								Demonstrate ability to use a steel wheel gauge

		202								Demonstrate ability to use a dial indicator

		202								Demonstrate ability to use a car body height gauge

		202								Demonstrate ability to use a coupler height gauge

		202								Demonstrate ability to use a tape measure/ruler

		202								Demonstrate ability to use an armature run-out gauge

		202								Demonstrate ability to use a coupler level gauge

		202								Demonstrate ability to use a grease level gauge

		202								Demonstrate ability to use a feeler gauge

		202								Demonstrate ability to use a go no-go gauge

		202								Demonstrate ability to use a current collector gauge

		202								Demonstrate ability to use a trip device gauge

		202								Demonstrate ability to use a ultrasonic wheel measuring tool/profile meter

		202								Demonstrate ability to use a wheel truing machine

		202								Demonstrate ability to use a truck/tramming press

		202								Demonstrate ability to use a tire press

		202								Demonstrate ability to use a journal bearing press

		202								Demonstrate ability to use a industrial sized bandsaw

		202								Demonstrate ability to use a lathe

		202								Demonstrate ability to use a undercutters

		202								Demonstrate ability to use a mills

		202								Demonstrate ability to use a spin/load tester

		202								Demonstrate ability to use a hydraulic press

		202								Demonstrate ability to use a hydraulic fluid cleaning machine

		202								Demonstrate ability to use an inductive bearing heater

		202								Demonstrate ability to use a truck frame tester

		202								Demonstrate ability to use a hydraulic test bench/hydraulic caliper test bench/brake force tester

		202								Demonstrate ability to use portable test equipment

		202								Demonstrate ability to use a breakout box

		202								Demonstrate ability to use gearbox specialty tools

		202								Demonstrate ability to use brake adjustor tools

		202								Demonstrate ability to use a hydraulic pullers

		202								Demonstrate ability to use a torque wrench

		202								Demonstrate ability to use a megger

		202								Demonstrate ability to use a digital multi-meter

		202								Demonstrate ability to use a hydraulic vulcanized rubber spacers

		202								Demonstrate ability to use a parts-per-million brake fluid tester

		202								Demonstrate ability to use an oven

		202								Demonstrate ability to use an impregnator

		202								Demonstrate ability to use a plasma cutter

		202								Demonstrate ability to use a hoist

		202								Demonstrate ability to use basic hand tools

		202								Demonstrate ability to use a laptop and diagnostic software

		202								Demonstrate ability to use a bearing puller

		202								Demonstrate ability to use a test stand

		203		Propulsion and Dynamic Braking -- Intro and Preventive Maintenance

		203				AC Propulsion

		203						Inspecting and maintaining Propulsion Inverter

		203								Clean and blow out inverter enclosure		changed based on comment		change to: Clean and blow out inverter enclosure

		203								Check for leaking capacitors and oil

		203								Demonstrate ability to follow safety procedures

		203								Demonstrate ability to read electrical schematics

		203								Demonstrate knowledge of 3 phase motors

		203								Torque screws to specifications

		203								Use high-pressure on appropriate areas

		203						Inspecting and maintaining Master Controller (for AC propulsion system)

		203								Check lever for free movement

		203								Demonstrate knowledge of pulse width modulation

		203								Inspect master controller for debris

		203								Lubricate using proper lubricant

		203								Overhauling Master Controller

		203								Repair master controller

		203								Replace master controller

		203								Test master controller

		203						Inspecting and maintaining Train Line Control

		203								Demonstrate knowledge of active high and low

		203								Demonstrate knowledge of differece between a short and an open

		203								Demonstrate knowledge of grounding

		203								Identify correct coupler pins		changed based on comment		change to: Identify correct coupler pins

		203								Read and interpret schematics

		203						Inspecting and maintaining the IGBT/GTO

		203								Clean IGBT/GTO

		203								Demonstrate knowledge of capacitor charge

		203								Demonstrate knowledge of electrostatic discharge

		203								Demonstrate knowledge of lock out/tag out

		203								Demonstrate proper use of thermal compound

		203								Follow procedures for making unit safe to work on

		203								Inspect IGBT/GTO for damage and odor

		203								Overhauling IGBT/GTO

		203								Perform reduced power test

		203								Repair module

		203								Replace module

		203								Test IBGT/GTO using laptop

		203						Inspecting and maintaining Electronic Control System

		203								Access faults

		203								Access history

		203								Clean electronic control system

		203								Demonstrate ability to read hexadecimal code

		203								Demonstrate ability to read the LEDs

		203								Demonstrate knowledge of MVFB (Multi-Function Vehicle Bus)

		203								Inspect electronic control system

		203								Overhauling Electronic Control System

		203								Read LEDs on propulsion container

		203								Replace cards

		203								Replace electronic control system

		203								Test electronic control system

		203								Test individual modules

		203								Test input and output

		203						Inspecting and maintaining Software

		203								Demonstrate ability to use testing functions

		203								Locate connectors

		203								Upgrade software		changed based on comment		change to: Upgrading software

		203								Ping connectors to read values

		203								Take measurements using connectors

		203								Verify correct version of software		changed based on comment		change to: Verify correct version of software

		203						Inspecting and maintaining Ventilation System

		203								Blow out sensors and blower fans

		203								Check airflow direction

		203								Check all fasteners

		203								Check fans using reduced power test

		203								Check pipe routing

		203								Check TCU for blower faults

		203								Check ventilation system for debris

		203								Clean ventilation system

		203								Identify intake and exhaust ends

		203								Lubricate ventilation system

		203								Overhauling Ventilation System

		203								Perform air flow test on ventilation system using proper safety procedures

		203								Repair fan and motor assembly

		203								Repair sensors

		203								Replace fan and motor assembly

		203								Replace filter following proper safety procedures

		203								Replace sensors

		203								Unclog heat sink

		203								Use proper nozzle for blow out

		203						Inspecting and maintaining Capacitor Filtering Coils

		203								Identify leaks and bulges

		203								Inspect capacitor filtering coils for arcing, debris and damage

		203								Overhauling Capacitor Filtering Coils

		203								Replace capacitor filtering coils

		203								Test capacitor filtering coils

		203						Inspecting and maintaining Chokes/Transformer

		203								Inspect chokes/transformer

		203								Overhauling Chokes/Transformer

		203								Replace chokes/transformer

		203						Inspecting and maintaining High Speed Circuit Breaker

		203								Adjust high speed circuit breaker

		203								Check fuse

		203								Check operation of main solenoid

		203								Clean high speed circuit breaker

		203								Disassemble high speed circuit breaker

		203								Inspect high speed circuit breaker

		203								Overhauling High Speed Circuit Breaker

		203								Test high speed circuit breaker

		203						Inspecting and maintaining Ground Fault System

		203								Change blown fuses

		203								Check fuses

		203								Demonstrate ability to read VOD (vehicle operator display)

		203								Inspect brushes, springs, wires, connectors

		203								Inspect ground fault system

		203								Isolate system

		203								Overhauling Ground Fault System

		203								Reset GFS relay

		203								Test fuses

		203								Test ground fault system

		203						Inspecting and maintaining Contactor/Arc Chutes

		203								Adjust contactor/arc chutes

		203								Clean contactor/arc chutes with compressed air

		203								Identify different types of connectors

		203								Identify excessive arcing

		203								Inspect contactor/arc chutes

		203								Overhauling Contactor/Arc Chutes

		203								Replace contactor/arc chutes

		203								Test contactor/arc chutes

		203						Inspecting and maintaining Resistance Units

		203								Check insulators and cage

		203								Check resistance

		203								Clean resistance units

		203								Inspect resistance units for cracks and damage

		203								Overhauling Resistance Units

		203								Replace resistance units

		203						Inspecting and maintaining Knife Switch (DC Link)

		203								Adjust knife switch

		203								Clean knife switch

		203								Inspect knife switch

		203								Lubricate knife switch

		203								Overhauling Knife Switch

		203								Replace knife switch

		203								Test knife switch

		203						Inspecting and maintaining Traction Motor

		203								Blow out traction motor

		203								Check cable routing

		203								Check fasteners

		203								Clean drain hole

		203								Clean traction motor

		203								Demonstrate knowledge of motor parts

		203								Inspect traction motor

		203								Lubricate traction motor in proper place using correct lubricant and correct amount

		203								Overhauling Traction Motor

		203						Inspecting and maintaining Speed Sensors/Tach sensors

		203								Adjust speed sensors/tach sensors

		203								Clean speed sensors/tach sensors

		203								Inspect speed sensors/tach sensors, wiring and connectors

		203								Overhaul Speed Sensors/Tach Sensors (if done locally)

		203								Remove speed sensors/tach sensors

		203								Replace speed sensors/tach sensors

		203						Inspecting and maintaining Speed Sensor Cable

		203								Test speed sensor cable

		203								Replace speed sensor cable

		203						Inspecting and maintaining Load Weight Sensors

		203								Adjust load weight sensors

		203								Inspect load weight sensors

		203								Inspect wearable items

		203								Measure wheel, floor level, load

		203								Overhauling Load Weight Sensors (if done locally)

		203								Replace load weight sensors

		203								Replace wearable items

		203								Test load weight sensors

		203						Inspecting and maintaining Load Cell

		203								Adjust link bar

		203								Adjust value

		203								Test value

		203						Inspecting and maintaining Overcurrent Protection

		203								Check operation of overcurrent protection

		203								Clean overcurrent protection

		203								Overhauling Overcurrent Protection

		203								Replace overcurrent protection

		203						Inspecting and maintaining Pulse Conditioning Unit

		203								Test pulse conditioning unit

		203								Replace pulse conditioning unit

		203				DC Propulsion

		203						Inspecting and maintaining Chopper

		203								Check capacitor bank for leaks

		203								Clean above, around and interior of enclosure		changed based on comment		change to: Clean above, around and interior of enclosure

		203								Clean capacitor bank

		203								Clean chokes/transformers

		203								Clean heat sink

		203								Clean thyristors

		203								Demonstrate knowledge of location and function of chopper

		203								Disassemble thyristors

		203								Identify capacitor bank

		203								Inspect capacitor bank

		203								Inspect chokes/transformers

		203								Inspect thyristors

		203								Overhauling Chopper

		203								Reassemble thyristors

		203								Replace capacitor bank

		203								Replace chokes/transformers

		203								Replace thyristors

		203						Inspecting and maintaining Cam Control

		203								Adjust cams and switches

		203								Adjust contactors

		203								Clean cams and switches

		203								Clean pilot motor

		203								Explain difference between acknowledgement and actuator contacts

		203								Inspect cams and switches

		203								Inspect pilot motor

		203								Overhauling Cam Control

		203								Repair pilot motor

		203								Replace cams and switches

		203								Replace pilot motor

		203								Test pilot motor

		203						Inspecting and maintaining Master Controller (for DC propulstion system)

		203								Check lever for free movement

		203								Demonstrate knowledge of pulse width modulation

		203								Inspect master controller for debris

		203								Locate and use repair manual

		203								Lubricate using proper lubricant

		203								Overhauling Master Controller

		203								Repair master controller

		203								Replace master controller

		203								Test master controller

		203						Inspecting and maintaining Electronic Control Unit

		203								Access faults

		203								Access history

		203								Calibrate after battery removal

		203								Change batteries

		203								Clean electronic control system

		203								Demonstrate knowledge of MVFB (Multi-Function Vehicle Bus)

		203								Identify cards by box number

		203								Inspect electronic control system

		203								Overhauling Electronic Control Unit

		203								Interpret LEDs on propulsion container		changed based on comment		change to: Examine LEDs on propulsion enclosure

		203								Replace cards

		203								Replace electronic control system

		203								Set time/date on TCU

		203								Test electronic control system

		203								Test individual modules

		203								Test input and output

		203						Inspecting and maintaining Ventilation System

		203								Adjust air flow sensor and timers

		203								Blow out sensors and blower fans

		203								Check airflow direction, unclog heat sink if needed

		203								Check all fasteners

		203								Check fans using reduced power test

		203								Check pipe routing

		203								Check TCU for blower faults

		203								Check ventilation system for debris

		203								Clean ventilation system

		203								Demonstrate knowledge of blower monitor circuit

		203								Identify intake and exhaust ends

		203								Lubricate ventilation system

		203								Overhauling Ventilation System

		203								Perform air flow test on ventilation system using proper safety procedures

		203								Repair fan and motor assembly

		203								Repair sensors

		203								Replace fan and motor assembly

		203								Replace filter following proper safety procedures

		203								Replace sensors

		203								Use proper nozzle for blow out

		203						Inspecting and maintaining High Speed Circuit Breaker

		203								Adjust high speed circuit breaker

		203								Check fuse

		203								Check operation of main solenoid

		203								Clean high speed circuit breaker

		203								Disassemble high speed circuit breaker

		203								Inspect high speed circuit breaker

		203								Overhauling High Speed Circuit Breaker

		203								Test high speed circuit breaker

		203						Inspecting and maintaining Contactor/Arc Chutes

		203								Adjust contactor/arc chutes

		203								Clean contactor/arc chutes with compressed air

		203								Identify different types of connectors

		203								Identify excessive arcing

		203								Inspect contactor/arc chutes

		203								Overhauling Contactor/Arc Chutes

		203								Replace contactor/arc chutes

		203								Replace contactor/arc chutes		deleted based on comment		change to DELETE (repeat from earlier)

		203								Test contactor/arc chutes

		203						Inspecting and maintaining Resistance Banks

		203								Check insulators and cage

		203								Check resistance

		203								Clean resistance banks

		203								Demonstrate knowledge of conditions that can make resistance banks implode

		203								Inspect resistance banks for cracks and damage

		203								Overhauling Resistance Banks

		203								Repair sections of resistance banks

		203								Replace resistance banks

		203						Maintaining Knife Switch (DC Link)				comment suggested deleting, committee decided to keep, these tasks are intentionally repeated from the AC section, since local agencies may only refer to one section in implementing the standards		change to DELETE (repeat from earlier in 203 under AC propulsion)

		203								Adjust knife switch				change to DELETE (repeat from earlier in 203 under AC propulsion)

		203								Clean knife switch				change to DELETE (repeat from earlier in 203 under AC propulsion)

		203								Inspect knife switch				change to DELETE (repeat from earlier in 203 under AC propulsion)

		203								Lubricate knife switch				change to DELETE (repeat from earlier in 203 under AC propulsion)

		203								Overhauling Knife Switch				change to DELETE (repeat from earlier in 203 under AC propulsion)

		203								Replace knife switch				change to DELETE (repeat from earlier in 203 under AC propulsion)

		203								Test knife switch				change to DELETE (repeat from earlier in 203 under AC propulsion)

		203						Inspecting and maintaining Overcurrent Protection

		203								Check operation of overcurrent protection

		203								Clean overcurrent protection

		203								Overhauling Overcurrent Protection

		203								Replace overcurrent protection

		203				Tools				(can be integrated in other parts of module or taught separately)

		203								Demonstrate ability to use bench test equipment (electric & hydraulic)

		203								Demonstrate ability to use laptop & software

		203								Demonstrate ability to use fluid cleaner/pump/oil analyzer

		203								Demonstrate ability to use caliper/brake release tools

		203								Demonstrate ability to use suspension spacer

		203								Demonstrate ability to use caliper stands

		203								Demonstrate ability to use brake force tester

		203								Demonstrate ability to use quick disconnect adapters/fittings

		203								Demonstrate ability to use signal generator to test sensors

		203								Demonstrate ability to use digital multi meter

		203								Demonstrate ability to use re-pin connectors

		203								Demonstrate ability to use insulation blankets (cutting rotor)

		203								Demonstrate ability to use acetylene torch

		203								Demonstrate ability to use welding equipment (arc, MIG, TIG, plasma cutter)

		203								Demonstrate ability to operate equipment mover

		203								Demonstrate ability to use filter carts

		203								Demonstrate ability to use breakout boxes

		203								Demonstrate ability to use portable test equipment

		203								Demonstrate ability to use oscilloscopes

		203								Demonstrate ability to use voltage/current regulators

		203								Demonstrate ability to use anti-static bags

		203								Demonstrate ability to use Torque wrenches

		203								Demonstrate ability to use hand tools

		203								Demonstrate ability to use crimping tools and use

		203								Demonstrate ability to use soldering tools

		203								Demonstrate ability to use heat shrink guns

		203								Demonstrate ability to use wire labeler

										Demonstrate ability to use vibration meter		added based on comment		add

		204		Auxilary Inverters and Batteries -- Intro and Preventive Maintenance

		204				Batteries

		204						Inspecting and Maintaining NiCd Batteries

		204								Check and verify battery specifications

		204								Clean NiCd Batteries and connections

		204								Check NiCd battery specific gravities

		204								Check NiCd battery voltages

		204								Check liquid level of cells

		204								Calibrate and verify calibration

		204								Charge and load test battery condition

		204						Inspecting and Maintaining Lead Acid Batteries

		204								Check and verify battery specifications

		204								Clean Lead Acid Batteries

		204								Check Lead Acid battery specific gravities

		204								Check Lead Acid battery voltages

		204								Check liquid level of cells

		204								Calibrate and verify calibration

		204								Charge and load test battery condition

		204						Maintaining low voltage sensor

		204								Inspect and test thermal switches

		204								Inspect and test low voltage sensor

		204								Clean low voltage sensor

		204								Replace Thermal Switch

		204								Replace low voltage sensor

		204						Maintaining battery breaker disconnect

		204								Inspect battery breaker disconnect

		204								Clean battery breaker disconnect

		204								Test battery breaker disconnect

		204								Replace battery breaker disconnect

		204				Motor Alternator

		204						Maintaining DC Motors

		204								Clean DC motors

		204								Inspect DC motors

		204								Check and replace DC motor brushes

		204								Test DC motors

		204								Repair DC motors

		204								Replace DC motors

		204						Maintaining AC Motors

		204								Clean AC motors

		204								Inspect AC motors

		204								Test AC motors

		204								Repair AC motors

		204								Replace AC motors

		204						Maintaining Voltage Regulators

		204								Adjust voltage regulators

		204								Test voltage regulators

		204								Repair voltage regulators

		204								Replace voltage regulators

		204						Maintaining frequency / speed control components

		204								Test speed/frequency control

		204								Adjust speed/frequency control

		204								Repair speed/frequency control

		204								Replace speed/frequency control

		204				Solid State Inverter

		204						Maintaining GTOs

		204								Inspect GTOs

		204								Clean GTOs

		204								Test GTOs

		204								Replace GTOs

		204						Maintaining IGBTs

		204								Inspect IGBTs

		204								Clean IGBTs

		204								Test IGBTs

		204								Replace IGBTs

		204						Maintaining thyristors

		204								Inspect thyristors

		204								Clean thyristors

		204								Test thyristors

		204								Replace thyristors

		204						Maintaining other inverter components

		204								Maintain capacitor filters

		204								Maintain electronic controls

		204								Maintain output transformers

		204								Maintain ventilation

		204				Battery Charger / LVPS

		204						Maintaining battery charger and LVPS

		204								Maintain rectifier and filters

		204								Maintain input capacitor

		204								Maintain temperature sensor

		204								Maintain heater

		204								Maintain electronic controls

		204						Maintaining Aux Inverter ventilation system

		204								Replace filters

		204								Test sensors

		204								Replace sensors

		204								Test blower fan

		204								Replace blower fan

		204				Tools				(can be integrated in other parts of module or taught separately)

		204								Demonstrate ability to use laptop to test and diagnose system

		204								Demonstrate ability to use Bench Test Equipment to diagnose system

		204								Demonstrate ability to use digital multimeter

		204								Demonstrate ability to use oscilloscopes

		204								Demonstrate ability to use chart recorder

		204								Demonstrate ability to use ohm wheel / speed sensor

		205		Friction Brakes -- Intro and Preventive Maintenance

		205				Hydraulic Braking

		205						Inspecting and maintaining Hydraulic Braking

		205								Analyze fluid

		205								Bleed system

		205								Check fluids

		205								Check system pressure

		205								Depressurize system

		205								Explain cause of low and high fluid readings

		205								Explain causes of fluid breakdown

		205								Explain fluid flash point and related safety precautions

		205								Fill fluids

		205								Flush fluids

		205								Identify braking system check points/sight glass location

		205								Identify contaminants and their effect on fluid appearance

		205								Identify different fluids and their uses

		205								Measure vehicle weight to set brake effort

		205								Recycle fluids

		205								Setup flush cart with proper piping

		205						Inspecting and maintaining Flush Cart

		205								Change filters

		205								Reset pump pressure

		205								Clean flush cart

		205								Explain meaning of different fault codes

		205								Describe load cells

		205				Electrical Hydraulic Unit

		205						Inspecting and maintaining Electrical Unit

		205								Blowout and clean commutators

		205								Check electrical unit for chafing and vibration

		205								Check for leaks and damage

		205								Check lord mounts

		205								Check tightness of ground shunts

		205								Clean valves

		205								Disassemble electrical unit

		205								Identify correct hose size and type

		205								Inspect electrical carbon brushes

		205								Reassemble electrical unit

		205								Replace breathers

		205								Replace cannon plugs

		205								Replace damaged fittings

		205								Replace damaged hoses

		205								Replace electrical carbon brushes

		205								Replace filters

		205								Replace fluid

		205								Replace transducers and seals

		205								Replace valves

		205								Replace wiring

		205								Test electrical unit

		205						Inspecting and maintaining Varistors/Pressure Transducers

		205								Check transducer output

		205								Choose proper filter

		205								Compare demand and actual readings

		205								Demonstrate ability read hydraulic schematics

		205								Demonstrate ability to diagnose transducer problems

		205								Replace varistors/transducer

		205								Test varistors/transducer

		205						Inspecting and maintaining Motor Assembly

		205								Cycle motor

		205								Inspect electrical carbon brushes

		205								Measure startup timing

		205								Repair bearings

		205								Repair electrical carbon brushes

		205								Replace bearings

		205								Replace electrical carbon brushes

		205								Replace motor assembly

		205								Test motor assembly

		205						Inspecting and maintaining Control Valves

		205								Verify valve position

		205								Describe control valve operation

		205								Test control valves

		205								Repair control valves

		205								Replace control valves

		205						Inspecting and maintaining Pump-Off Circuit

		205								Test release cable

		205								Check for leaks

		205								Inspect emergency brake hand pump

		205								Fill emergency brake hand pump

		205								Test emergency brake hand pump

		205								Describe purpose of a witness tag

		205								Test pump-off circuit

		205								Repair leaks in hoses or hard lines

		205								Test emergency brake hand pump

		205								Repair emergency brake hand pump

		205								Replace emergency brake hand pump

		205								Lock out  emergency brake hand pump system

		205								Bleed pressure

		205						Maintaining Cut-Off Switch

		205								Replace cut-off switch

		205						Inspecting and maintaining Accumulators

		205								Check nitrogen levels

		205								Fill accumulators

		205								Follow high pressure safety procedures

		205								Identify Schrader valve

		205								Check accumulator and mounting for damage and missing components

		205								Fill accumulators

		205								Replace accumulators

		205								Repair accumulators

		205								Change mounts

		205								Change rock shields

		205								Change hardlines

		205								Change Schraeder valves

		205				Actuator Brake

		205						Maintaining Spring

		205								Check spring

		205								Adjust spring

		205								Replace spring

		205						Maintaining Electric Motor

		205								Replace electric motor

		205								Test electric motor

		205				Pneumatic Braking System

		205						Inspecting and maintaining Check Valves

		205								Inspect check valves

		205								Test check valves

		205								Replace check valves

		205						Inspecting and maintaining Air Reservoir

		205								Inspect air reservoir

		205								Drain air reservoir

		205						Inspecting and maintaining Pneumatic Control Unit

		205								Inspect pneumatic control unit

		205								Test pneumatic control unit

		205								Repair pneumatic control unit

		205								Replace pneumatic control unit

		205						Performing Preventive Maintenance Brake Valves

		205								Inspect brake valves

		205								Test brake valves

		205								Repair brake valves

		205								Replace brake valves

		205						Inspecting and maintaining Air Gauges

		205								Test air gauges

		205								Replace air gauges

		205						Inspecting and maintaining Air Cocks

		205								Test air cocks

		205								Replace air cocks

		205						Inspecting and maintaining Hydraulic/Pneumatic Unit

		205								Test hydraulic/pneumatic unit

		205								Check oil level

		205								Fill hydraulic/pneumatic unit

		205								Replace hydraulic/pneumatic unit

		205						Inspecting and maintaining Air Compressor

		205								Test air compressor

		205								Check oil level

		205								Fill air compressor

		205								Inspect filter-drier

		205								Replace filter-drier

		205								Adjust pressure switches

		205								Replace air compressor

		205								Test filter-dryer

		205								Test pressure switches

		205								Replace pressure switches

		205								Replace air compressor

		205								Adjust pressure switches

		205								Replace pressure switches

		205				Common Brake Components

		205						Inspecting and maintaining Parking Brake

		205								Test parking brake

		205								Test failsafe operation

		205								Replace parking brake

		205								Repair parking brake

		205						Inspecting and maintaining Electronic Control Unit

		205								Clean electronic control unit

		205								Vacuum electronic control unit

		205								Check connectors

		205								Clear fault codes

		205								Explain function of reset button

		205								Replace electronic control unit

		205								Test cards

		205								Repair cards

		205								Replace cards

		205						Inspecting and maintaining Brake Calipers

		205								Check pivots

		205								Lubricate pivots

		205								Check brake calipers for leaks

		205								Check mountings and seals

		205								Identify uneven wear patters and explain causes

		205								Align caliper to rotor of train		changed based on comment		change to: Align caliper to rotor of train

		205								Replace brake calipers

		205								Repair brake calipers

		205								Test brake calipers

		205						Inspecting and maintaining Rotors

		205								Inspect rotors for cracks, FOD damage, wear lines, concaveness/convexness and rust

		205								Torque bolts to proper specifications

		205								Replace rotors

		205								Torque bolts to proper specifications

		205								Turn rotors

		205						Inspecting and maintaining Brake Pads/Shoes

		205								Inspect brake pads/shoes

		205								Replace brake pads/shoes

		205								Inspect clips

		205								Explain wear indicator

		205								Explain wear patterns and causes

		205								Remove clips/pins

		205								Replace clips/pins in correct orientation

		205						Inspecting and maintaining Brake Transducers

		205								Inspect brake transducers

		205								Clean brake transducers

		205								Repair brake transducers

		205								Replace brake transducers

		205								Test brake transducers

		205						Inspecting and maintaining Manual Brake Release

		205								Inspect manual brake release

		205								Replace manual brake release

		205								Test manual brake release

		205						Inspecting and maintaining Brake Bypass Switch (Electric Cutout)

		205								Test brake bypass switch

		205								Repair brake bypass switch

		205								Replace brake bypass switch

		205						Inspecting and maintaining Track Brake

		205								Measure track brake

		205								Test track brake

		205								Replace track brake

		205								Check suspension clearance and height

		205								Check for corrosion on wear plate

		205								Explain isolation

		205								Clean debris

		205								Replace rusty components

		205						Inspecting and maintaining Sanding System

		205								Test sanding system

		205								Fill sanding system

		205								Clean sanding system

		205								Check sand level

		205								Inspect tubes for obstructions

		205								Inspect nozzle

		205								Inspect heaters

		205								Inspect compressor

		205								Inspect level filters

		205								Clean seal

		205								Repair sanding system

		205								Replace sanding system

		205								Replace valve

		205								Replace drop tube

		205						Inspecting and maintaining Electrical Cabling

		205								Inspect cabling

		205								Check for corrosion on hangers

		205								Verify cables slide smoothly

		205								Inspect wiring harnesses for damage

		205								Identify when rerouting is necessary

		205								Repair electrical cabling

		205								Replace electrical cabling

		205								Repair connectors

		205						Inspecting and maintaining Piping and Hoses

		205								Inspect piping and hoses

		205								Verify piping and hoses slide smoothly

		205								Inspect wiring harnesses for damage

		205								Identify when rerouting is necessary

		205								Repair piping and hoses

		205								Replace piping and hoses

		205								Identify correct hose size and type

		205						Inspecting and maintaining Caliper Support Rod

		205								Lubricate caliper support rod

		205								Replace caliper support rod

		205								Adjust caliper support rod

		205						Inspecting and maintaining Caliper Support

		205								Lubricate caliper support

		205								Replace caliper support

		205						Inspecting and maintaining Filters

		205								Clean filters

		205								Replace filters

		205								Inspect intake filter for motors and electrical boxes

		205								Locate correct filter type and part number

		205								Replace filters

		205						Inspecting and maintaining Anti-Spinslide Circuits

		205								Test anti-spinslide circuits

		205								Clean speed sensors

		205								Locate sensors on axles, motor and gearbox

		205								Test anti-spinslide circuit

		205								Repair anti-spinslide circuit

		205								Replace anti-spinslide circuits

		205				Tools				(can be integrated in other parts of module or taught separately)

		205								Demonstrate ability to use bench test equipment (electric & hydraulic)

		205								Demonstrate ability to use laptop & software

		205								Demonstrate ability to use fluid cleaner/pump/oil analyzer & filter cart

		205								Demonstrate ability to use caliper/brake release tools

		205								Demonstrate ability to use caliper stands

		205								Demonstrate ability to use brake force tester

		205								Demonstrate ability to use signal generator to test sensors

		205								Demonstrate ability to use digital multi meter

		205								Demonstrate ability to use oscilloscope

		205								Demonstrate ability to use breakout boxes

		205								Demonstrate ability to use voltage/current regulators

		205								Demonstrate ability to use portable test unit

		205								Demonstrate ability to use megger/hipot

		205								Demonstrate ability to use a wheel lathe

		206		HVAC -- Intro and Preventive Maintenance

		206				Background Knowledge

		206								Demonstrate ability to read schematics

		206								Demonstrate knowledge of what three phase is and how it works

		206								Explain the concept of a thermal fuse

		206								Identify different refrigerants and types of oil

		206								Identify correct seals for different refrigerants and types of oil

		206								Attain 608 Certification if required, or understand the requirements

		206				Compressor/Motor

		206						Inspecting and maintaining Compressor Assembly

		206								Adjust unloader valve

		206								Change oil and sight glass

		206								Check for air bubbles

		206								Check for moisture in sight glass

		206								Check oil level and sight glass		changed based on comment		change to: Check oil level using sight glass

		206								Demonstrate knowledge of difference between scroll compressor and piston compressor

		206								Describe failure symptoms

		206								Identify smell of burning oil

		206								Inspect compressor seals

		206								Perform oil analysis

		206								Repair crank case heater

		206								Replace compressor assembly

		206								Replace compressor seals

		206								Replace crank case heater

		206								Replace unloader valve

		206								Test crank case heater

		206								Test unloader valve operation

		206						Inspecting and maintaining Motor Coupling

		206								Inspect motor coupling

		206								Replace motor coupling

		206						Inspecting and maintaining AC Motor

		206								Inspect AC motor

		206								Check for frozen bearings

		206								Replace AC motor or worn bearings		changed based on comment		change to: Replace AC motor or worn bearings

		206						Inspecting and maintaining DC Motor

		206								Inspect DC motor

		206								Check commutator for wear or damage

		206								Clean brushes

		206								Change brushes

		206								Repair brush assembly

		206								Replace and adjust brush assembly

		206								Replace DC motor

		206						Inspecting and maintaining Compressor Mountings

		206								Inspect compressor mountings

		206								Change cushions on mountings

		206								Replace compressor mountings

		206						Inspecting and maintaining Piping and Fittings

		206								Check piping and fittings for leaks

		206								Check braided line for fraying or damage

		206								Repair piping and fittings

		206						Inspecting and maintaining Compressor Service Valves

		206								Inspect compressor service valves

		206								Replace compressor service valves

		206						Inspecting and maintaining Protection Devices

		206								Test pressure limit switches

		206								Inspect motor overload device

		206								Replace pressure limit switches

		206				Evaporators and Condensers

		206						Inspecting and maintaining Condenser Assembly

		206								Inspect condenser assembly

		206								Clean coils with compressed air or water

		206								Replace condenser assembly

		206						Inspecting and maintaining Fan Assembly

		206								Inspect AC motor

		206								Inspect DC motor

		206								Clean brushes

		206								Change brushes

		206								Inspect grill

		206								Replace grill

		206								Repair grill

		206								Replace AC motor

		206								Replace DC motor

		206						Inspecting and maintaining Condenser Fins

		206								Inspect fins for bends and other damage

		206								Clean fins

		206								Straighten fins

		206								Check for leaks

		206						Inspecting and maintaining Evaporator Fins

		206								Inspect fins for bends and other damage

		206								Clean fins

		206								Straighten fins

		206								Check for leaks

		206				Refrigeration Components

		206						Inspecting and maintaining Liquid Receiver Tank

		206								Inspect liquid receiver tank

		206								Replace liquid receiver tank

		206						Maintaining Filter Dryer

		206								Inspect filter dryer

		206								Replace filter dryer

		206						Inspecting and maintaining Heater Core Elements

		206								Inspect thermal switches

		206								Test heater core elements for opens

		206								Inspect heater core elements

		206								Replace heater core elements

		206						Inspecting and maintaining Piping

		206								Inspect piping for leaks and chafing

		206								Inspect relief plugs

		206								Inspect piping

		206								Repair piping

		206						Inspecting and maintaining Air Filters

		206								Replace air filter

		206						Inspecting and maintaining Condensation Pan/Drain

		206								Inspect condensation pan/drain

		206								Clean condensation pan/drain

		206								Blow out drain lines with compressed air

		206						Inspecting and maintaining Sight Glass

		206								Inspect sight glass for moisture

		206								Replace sight glass

		206						Inspecting and maintaining Expansion Valve

		206								Inspect expansion valve

		206								Test expansion valve using super heat check

		206								Replace or adjust expansion valve

		206						Inspecting and maintaining Solenoid Valve

		206								Check solenoid valve operation

		206								Inspect solenoid valve

		206								Replace solenoid valve

		206				Heaters

		206						Inspecting and maintaining Cab Heaters/Defrosters

		206								Inspect can heaters/defrosters

		206								Test cab heaters/defrosters

		206								Clean cab heaters/defrosters

		206								Replace cab heaters/defrosters (teach in level 250 if this is backshop work)

		206								Repair cab heaters/defrosters (teach in level 250 if this is backshop work)

		206								Rebuild cab heaters/defrosters (teach in level 250 if this is backshop work)

		206						Inspecting and maintaining Sidewall/Floor Heaters

		206								Test sidewall/floor heaters

		206								Clean sidewall/floor heaters

		206								Repair sidewall/floor heaters

		206								Replace sidewall/floor heaters

		206						Inspecting and maintaining Overhead Heat

		206								Inspect overhead heat

		206								Test overhead heat

		206								Repair overhead heat

		206								Replace overhead heat

		206				HVAC Controls

		206						Inspecting and maintaining Thermostats

		206								Adjust thermostats

		206								Replace thermostats

		206						Inspecting and Maintaining Low Pressure Switch				changed based on comment		change to: Inspect and/or replace Low Pressure Switch

		206						Inspecting and Maintaining High Pressure Switch				changed based on comment		change to: Inspect and/or replace High Pressure Switch

		206						Inspecting and maintaining Flow Switch

		206								Test flow switch

		206								Replace flow switch

		206						Inspecting and maintaining Temperature Controls/Sensors

		206								Test temperature controls/sensors

		206								Replace temperature controls/sensors

		206				Electrical Circuits and Electronic Controls

		206						Inspecting and maintaining Relays and Connectors

		206								Test if relays and connectors can hold load

		206								Inspect relays and connectors

		206								Replace relays and connectors

		206						Inspecting and maintaining Control Boards

		206								Test control boards

		206								Perform function tests with portable test equipment

		206								Replace control boards

		206						Inspecting and maintaining Overcurrent Protection

		206								Test overcurrent protection

		206								Replace overcurrent protection

		206						Inspecting and maintaining GFI Protection

		206								Test GFI protection

		206								Replace GFI protection

		206				Tools

		206								Demonstrate ability to use oil test kit

		206								Demonstrate ability to use refrigerant recovery/recycle machine

		206								Demonstrate ability to use two-stage vacuum pumps

		206								Demonstrate ability to use pressure and vacuum micron gauge

		206								Demonstrate ability to use refrigerant leak detectors

		206								Demonstrate ability to use laptop and software, portable test unit

		206								Demonstrate ability to use breakout box

		206								Demonstrate ability to use thermometers

		206								Demonstrate ability to use manifold gauge set

		206								Demonstrate ability to use temp bulb/ribbon

		206								Demonstrate ability to use laser sensor

										Demonstrate ability to use vibration meter		added based on comment		add

		207		Current Collection and Distribution -- Intro and Preventive Maintenance

		207				Background Knowledge

		207								Demonstrate understanding of basic AC/DC electricity

		207				Safety

		207								Follow safety procedures

		207				Pantograph

		207						Inspecting and maintaining Pantograph Collector

		207								Inspect carbon strips condition and thickness

		207								Adjust carbon strips

		207								Inspect head bushings

		207								Replace head bushings

		207								Inspect horns

		207								Paint horns

		207								Inspect carbon strip heater

		207								Test carbon strip heater

		207								Measure head for proper leveling and carbon strips parallelism

		207								Replace carbon strips

		207								Replace horns

		207								Replace carbon strip heater

		207						Inspecting and maintaining Pantograph Collector Head

		207								Test Electrical lowering device

		207								Adjust Electrical lowering device

		207								Repair Electrical Lowering device

		207								Replace Electrical lowering device

		207						Inspecting and maintaining Manual Lowering Device

		207								Test manual lowering device

		207								Repair or replace manual lowering device

		207						Inspecting and maintaining insulator

		207								Clean all insulators

		207								Inspect frame and insulated mounts

		207								Replace insulators

		207						Inspecting and maintaining Raising Mechanism (Springs)

		207								Inspect shear pin

		207								Adjust raising mechanism

		207								Check spring tension

		207								Replace raising mechanism

		207						Inspecting and maintaining Control Box

		207								Test control box

		207								Adjust control box

		207								Adjust pole controls

		207								Replace control box

		207						Inspecting and maintaining Coupling Rod

		207								Inspect coupling rod

		207								Lubricate coupling rod

		207								Replace and adjust coupling rod

		207						Inspecting and maintaining Auto Drop

		207								Inspect auto drop

		207								Replace auto drop

		207				Third Rail

		207						Describe safety considerations for workign with high voltage third rail

		207						Inspecting and maintaining Collector Paddle Assembly

		207								Inspect collector paddle assembly

		207								Adjust paddle assembly

		207								Clean paddle assembly

		207								Replace paddle assembly

		207								Inspect arc shield

		207								Clean arc shield

		207								Inspect height adjustor

		207								Adjust height adjustor

		207								Inspect paddle

		207								Adjust paddle angle

		207								Replace paddle

		207								Replace arc shield

		207								Replace height adjustor

		207								Replace arc shield

		207						Inspecting and maintaining Bus Bar

		207								Inspect bus bar

		207								Clean bus bar

		207								Replace bus bar

		207						Inspecting and maintaining Shoe Beams/Gibs

		207								Inspect shoe beams/gibs

		207								Adjust shoe beams/gibs

		207								Clean shoe beams/gibs

		207								Replace shoe beams/gibs

		207				Trolley Pole

		207						Inspecting and maintaining Pole Base

		207								Test pole base

		207								Inspect pole base

		207								Replace pole base

		207						Inspecting and maintaining Pole

		207								Test pole

		207								Replace pole

		207						Inspecting and maintaining Harp

		207								Test harp

		207								Replace harp

		207						Inspecting and maintaining Slider

		207								Replace slider

		207						Inspecting and maintaining Rope and Retriever

		207								Inspect rope and retriever

		207								Replace rope and retriever

		207				Common Components

		207						Inspecting and maintaining Surge Arrestor (Lightning Arrestor)

		207								Inspect surge arrestor

		207								Clean surge arrestor

		207								Replace surge arrestor

		207						Inspecting and maintaining Main Breaker (High Speed Circuit Breaker, Line Contactor)

		207								Inspect main breaker

		207								Test main breaker

		207								Lubricate main breaker

		207								Shim main breaker

		207								Replace contacts on main breaker

		207						Inspecting and maintaining Fuse

		207								Inspect fuse

		207								Test fuse

		207								Replace fuse

		207						Inspecting and maintaining Cables

		207								Inspect cables

		207								Replace cables

		207						Inspecting and maintaining Shunts

		207								Inspect shunts for looseness and fraying

		207								Replace shunts

		207						Inspecting and maintaining Tension Spring

		207								Inspect tension spring

		207								Adjust tension spring

		207				Tools

		207								Demonstrate ability to use a spring tension gauge

		207								Demonstrate ability to use gauges/collector stick

		207								Demonstrate ability to use a level or sqaure

		207								Demonstrate ability to use a test stand

		207								Demonstrate ability to use a torque wrench

		207								Demonstrate ability to use a spanner wrench

		207								Demonstrate ability to use a chart recorder

		207								Demonstrate ability to use calipers

		207								Demonstrate ability to use contact balance

		207								Demonstrate ability to use an Volt/Ohm Meter

		207								Demonstrate ability to use a Megger

		208		Car Body -- Intro and Preventive Maintenance

		208				Articulation

		208						Inspecting and maintaining Link

		208								Inspect link

		208								Lubricate link

		208								Adjust link

		208								Replace link

		208						Inspecting and maintaining Bearings, Rollers and Slides

		208								Inspect bearings, rollers and slides

		208								Lubricate bearings, rollers and slides

		208								Replace bearings, rollers and slides

		208						Inspecting and maintaining Dampener

		208								Inspect dampener

		208								Lubricate dampener

		208								Replace dampener		changed based on comment		change to: Replace dampener (lower case d)

		208						Inspecting and maintaining Bellows

		208								Inspect bellows

		208								Replace bellows

		208						Inspecting and maintaining Removable Panels

		208								Inspect removable panels

		208								Replace removable panels

		208						Inspecting and maintaining Articulation Joint

		208								Inspect articulation joint

		208								Lubricate articulation joint

		208								Repair articulation joint

		208								Replace articulation joint

		208				Interior

		208						Inspecting and maintaining Flooring

		208								Inspect flooring

		208								Clean flooring

		208								Test threshold heaters

		208								Repair flooring

		208								Repair threshold heaters

		208								Replace threshold heaters

		208						Inspecting and maintaining Stairs

		208								Inspect stairs

		208								Clean stairs

		208								Test step heaters

		208								Repair stairs

		208								Repair step heaters

		208								Replace step heaters

		208						Inspecting and maintaining Windows

		208								Inspect windows

		208								Clean windows

		208								Inspect vandal guard

		208								Clean vandal guard

		208								Repair windows

		208								Replace windows

		208								Replace vandal guard

		208						Inspecting and maintaining Seats

		208								Inspect seats

		208								Clean seats

		208								Repair seats

		208								Replace seats

		208						Inspecting and maintaining Sanding System

		208								Test sanding system

		208								Clean sanding system

		208								Fill sanding system

		208								Repair sanding system

		208						Inspecting and maintaining Stanchions/Modesty Panel

		208								Inspect stanchions/modesty panel

		208								Clean stanchions/modesty panel

		208								Repair stanchions/modesty panel

		208								Replace stanchions/modesty panel

		208						Inspecting and maintaining Interior Panels

		208								Inspect interior panels

		208								Clean interior panels

		208								Repair interior panels

		208								Replace interior panels

		208						Inspecting and maintaining Signage

		208								Inspect signage

		208								Replace signage

		208						Inspecting and maintaining Low Level Exit Path Marking

		208								Inspect low level path exit marking

		208								Replace low level path exit marking

		208						Inspecting and maintaining Fire Extinguisher

		208								Inspect fire extinguisher

		208								Replace fire extinguisher

		208						Inspecting and maintaining First Aid Kit

		208								Inspect first aid kit

		208								Replace first aid kit

		208						Inspecting and maintaining End Doors

		208								Inspect end doors

		208								Adjust end doors

		208								Repair end doors

		208								Replace end doors

		208				Exterior

		208						Inspecting and maintaining Body Panels

		208								Inspect body panels

		208								Repair body panels

		208								Replace body panels

		208						Inspecting and maintaining Skirts/Struts

		208								Inspect skirts/struts

		208								Repair skirts/struts

		208								Replace skirts/struts

		208						Inspecting and maintaining Mirrors

		208								Inspect mirrors

		208								Clean mirrors

		208								Test mirror heaters

		208								Repair mirrors

		208								Replace mirrors

		208								Repair mirror heaters

		208								Replace mirror heaters

		208						Inspecting and maintaining Grab Rails

		208								Inspect grab rails

		208								Replace grab rails

		208						Inspecting and maintaining Wipers

		208								Test wipers

		208								Inspect wipers

		208								Replace wipers

		208								Inspect or replace wiper linkage

		208						Inspecting and maintaining Horn/Gong/Whistle

		208								Test horn/gong/whistle and horn mount

		208								Inspect horn/gong/whistle and horn mount

		208								Replace horn/gong/whistle

		208						Inspecting and maintaining Windows/Frames

		208								Inspect windows/frames

		208								Replace windows/frames

		208						Inspecting and maintaining Under-Frame and Brackets

		208								Measure under-frame and brackets

		208								Inspect under-frame and brackets

		208								Repair under-frame and brackets

		208								Replace under-frame and brackets

		208						Inspecting and maintaining Equipment Boxes (Mounts and Covers)

		208								Inspect equipment boxes

		208								Repair equipment boxes

		208								Replace equipment boxes

		208						Inspecting and maintaining Snow Plow/Pilot

		208								Measure snow plow/pilot

		208								Inspect snow plow/pilot

		208								Repair snow plow/pilot

		208								Replace snow plow/pilot

		208						Inspecting and maintaining ADA Ramps/Tread Plate

		208								Inspect ADA ramps/tread plate

		208								Repair ADA ramps/tread plate

		208								Replace ADA ramps/tread plate

		208						Inspecting and maintaining Wheel Chair Lifts

		208								Test wheel chair lifts

		208								Inspect wheel chair lifts

		208								Repair wheel chair lifts

		208								Replace wheel chair lifts

		208						Inspecting and maintaining Ducts and Grills

		208								Inspect ducts and grills

		208								Clean ducts and grills

		208								Repair ducts and grills

		208								Replace ducts and grills

		208						Inspecting and maintaining Safety Boards

		208								Measure safety boards

		208								Inspect safety boards

		208								Repair safety boards

		208								Replace safety boards

		208						Inspecting and maintaining Between Car Barriers/Chains

		208								Inspect between car barriers/chains

		208								Replace between car barriers/chains

		208				Lighting Systems

		208						Inspecting and maintaining Door Buttons

		208								Test door buttons

		208								Inspect door buttons

		208								Replace door buttons

		208						Inspecting and maintaining Emergency Flashers

		208								Test emergency flashers

		208								Inspect emergency flashers

		208								Replace emergency flashers

		208						Inspecting and maintaining Door Indicator Lights

		208								Test door indicator lights

		208								Inspect door indicator lights

		208								Replace door indicator lights

		208						Inspecting and maintaining Head Lights

		208								Test head lights

		208								Inspect head lights

		208								Replace head lights

		208								Align head lights

		208								Clean head lights

		208						Inspecting and maintaining Stop/Tail Lights

		208								Test stop/tail lights

		208								Inspect stop/tail lights

		208								Replace stop/tail lights

		208						Inspecting and maintaining Brake Indicator Lights

		208								Test brake indicator lights

		208								Inspect brake indicator lights

		208								Replace brake indicator lights

		208						Inspecting and maintaining Roof/Rail Lights

		208								Test roof/rail lights

		208								Inspect roof/rail lights

		208								Replace roof/rail lights

		208								Align roof/rail lights

		208								Clean roof/rail lights

		208						Inspecting and maintaining Marker Lights

		208								Test marker lights

		208								Inspect marker lights

		208								Replace marker lights

		208						Inspecting and maintaining Interior Lights

		208								Test interior lights

		208								Inspect interior lights

		208								Replace interior lights

		208						Inspecting and maintaining Car Fault Indicator

		208								Test car fault indicator

		208								Inspect car fault indicator

		208								Replace car fault indicator

		208						Inspecting and maintaining Passenger Emergency Lights

		208								Test passenger emergency lights

		208								Inspect passenger emergency lights

		208								Replace passenger emergency lights

		208						Performing Preventive Stop Request Lights

		208								Test stop request lights

		208								Inspect stop request lights

		208								Replace stop request lights

		208				Cab

		208						Inspecting and maintaining Cab Door

		208								Inspect cab door

		208								Repair cab door

		208								Replace cab door

		208						Inspecting and maintaining Windshield/Frame

		208								Inspect windshield/frame

		208								Repair windshield/frame

		208								Replace windshield/frame

		208						Performing Preventative Maintenance on Operator Seat

		208								Test operator seat

		208								Inspect operator seat

		208								Repair operator seat

		208								Replace operator seat

		208						Inspecting and maintaining Operator Controls/Indicators

		208								Test operator controls/indicators

		208								Inspect controls/indicators

		208								Clean controls/indicators

		208								Replace controls/indicators

		208								Repair controls/indicators

		208						Inspecting and maintaining Breakers/Cut-Out Switches

		208								Inspect breakers/cut-out switches

		208								Repair breakers/cut-out switches

		208								Replace breakers/cut-out switches

		208						Inspecting and maintaining Wiper Motors/Regulator

		208								Test wiper motors/regulator

		208								Inspect wiper motors/regulator

		208								Repair wiper motors/regulator

		208								Replace wiper motors/regulator

		208						Inspecting and maintaining Cab Ceiling Lighting

		208								Test cab ceiling lighting

		208								Inspect cab ceiling lighting

		208								Replace cab ceiling lighting

		208								Repair cab ceiling lighting

		208						Inspecting and maintaining Dash Lights

		208								Test dash lights

		208								Inspect dash lights

		208								Repair dash lights

		208								Replace dash lights

		208						Inspecting and maintaining First Aid Kit

		208								Inspect first aid kit

		208								Replace first aid kit

		208						Inspecting and maintaining Fire Extinguisher

		208								Inspect fire extinguisher

		208								Replace fire extinguisher

		208						Inspecting and maintaining Sun Visors

		208								Test sun visors

		208								Inspect sun visors

		208								Repair sun visors

		208								Replace sun visors

		209		Doors -- Intro and Preventive Maintenance

		209				Door Controls

		209						Explaining safety concerns of door operation and maintenance (pinching, motors, voltage)

		209						Inspecting and maintaining Control Unit

		209								Inspect control unit

		209								Test control unit with protable test equipment

		209								Download software, reprogram door controller and check for faults

		209								Replace control unit

		209						Inspecting and maintaining Door Cut-Out

		209								Test door cut-out

		209								Test individual doors and door interlocks

		209								Adjust and/or repair door cut-out

		209								Replace door cut-out

		209						Inspecting and maintaining Out of Service Light

		209								Test out of service light

		209								Replace out of service light

		209								Test door open indicator light

		209								Replace door open indicator light

		209						Inspecting and maintaining Relays/Solenoids

		209								Test relays/solenoids

		209								Replace relays/solenoids

		209						Inspecting and maintaining Motors/drive mechanisms

		209								Test motors/engines

		209								Repair motors/engines

		209								Replace motors/engines

		209								Adjust motors/engines

		209						Inspecting and maintaining limit, proximity and micro switches

		209								Test switches

		209								Adjust switches

		209								Replace switches

		209						Inspecting and maintaining Sensors

		209								Test sensors

		209								Adjust sensors

		209								Replace sensors

		209						Inspecting and maintaining Sensitive Edges

		209								Test sensitive edges

		209								Adjust sensitive edges

		209								Replace sensitive edges

		209						Inspecting and maintaining ADA Warnings

		209								Test ADA warnings

		209								Replace ADA warnings

		209						Inspecting and maintaining Crew Switch

		209								Test crew switch

		209								Repair crew switch

		209								Replace crew switch

		209						Inspecting and maintaining Emergency Release mechanism

		209								Test emergency release mechanism

		209								Lubricate emergency release mechanism

		209								Adjust emergency release mechanism

		209								Repair emergency release mechanism

		209								Replace emergency release mechanism

		209				Door Panel and Track

		209						Inspecting and maintaining Roller/Hangers and linkage

		209								Inspect roller/hangers

		209								Lubricate roller/hangers

		209								Adjust roller/hangers

		209								Repair roller/hangers

		209								Replace roller/hangers

		209								Inspect door guide

		209								Adjust door guide

		209								Replace door guide

		209						Inspecting and maintaining door glass

		209								Clean door glass

		209								Inspect door glass

		209								Replace door glass

		209						Inspecting and maintaining Gasket/Seals

		209								Inspect gasket/seals

		209								Lubricate gasket/seals

		209								Adjust gasket/seals

		209								Replace gasket/seals

		209						Inspecting and maintaining cab door Locks

		209								Test door locks

		209								Replace door locks

		209						Inspecting and maintaining cab doors

		209								Test cab doors

		209								Lubricate cab doors

		209								Adjust cab doors

		209								Replace cab doors

		209						Inspecting and maintaining heated thresholds (northern climates only)				changed based on comment		change to: "and"

		209								Inspect heated thresholds

		209								Test heated thresholds

		209								Repair heated thresholds

		209				Tools

		209								Demonstrate ability to use a laptop/portable test unit

		209								Demonstrate ability to use gauges

		209								Demonstrate ability to use a sensitive edge tester

		209								Demonstrate ability to use a window installation tool

		210		Communication Systems -- Intro and Preventive Maintenance

		210						Demonstrate ability to perform surface mount soldering

		210				Communication Control Unit

		210						Inspecting and maintaining Radio (Two-Way)

		210								Test radio (two way)

		210								Replace radio (two way)

		210								Repair radio (two way)

		210						Maintaining Dedicated Power Supply (Radio)

		210								Replace dedicated power supply (radio)

		210						Inspecting and maintaining Handset/Mic

		210								Test handset/mic

		210								Replace handset/mic

		210								Repair handset/mic

		210						Inspecting and maintaining Public Address System

		210								Test control unit public address system

		210								Repair public address system

		210						Inspecting and maintaining Amplifier(s)

		210								Test amplifier(s)

		210								Adjust amplifier(s)

		210								Replace amplifier(s)

		210								Rebuild amplifier(s)

		210						Inspecting and maintaining Automatic Announcement Circuit

		210								Test automatic announcement circuit

		210								Replace automatic announcement circuit

		210								Rebuild automatic announcement circuit

		210						Inspecting and maintaining Interior Communications

		210								Test interior communications

		210								Replace interior communications

		210						Inspecting and maintaining Passenger Emergency Intercom

		210								Test passenger emergency intercom

		210								Repair passenger emergency intercom

		210								Replace passenger emergency intercom

		210						Inspecting and maintaining Passenger Emergency Switch

		210								Test passenger emergency switch

		210								Repair passenger emergency switch

		210								Replace passenger emergency switch

		210						Inspecting and maintaining Switch

		210								Test speakers

		210								Measure speakers

		210								Repair speakers

		210								Replace speakers

		210						Inspecting and maintaining Antenna

		210								Test antenna

		210								Measure antenna

		210								Replace antenna

		210				Signs

		210						Inspecting and maintaining Destination Signs

		210								Inspect destination signs

		210								Test destination signs

		210								Repair destination signs

		210								Replace destination signs

		210						Inspecting and maintaining Next Stop Signs

		210								Inspect next stop signs

		210								Test next stop signs

		210								Repair next stop signs

		210								Replace next stop signs

		210						Inspecting and maintaining Route Sign

		210								Inspect route sign

		210								Test route sign

		210								Repair route sign

		210								Replace route sign

		210				Closed Circuit TV

		210						Inspecting and maintaining Digital Video Recorder

		210								Inspect

		210								Replace

		210								Reformat

		210								Download

		210								Test

		210								Program

		210								Repair

		210						Inspecting and maintaining Removable Hard Drives

		210								Inspect removable hard drives

		210								Replace removable hard drives

		210								Reformat removable hard drives

		210						Inspecting and maintaining Cameras

		210								Inspect cameras

		210								Replace cameras

		210						Inspecting and maintaining Amplifier(s)

		210								Test amplifier(s)

		210								Replace amplifier(s)

		210								Program amplifier(s)

		210						Inspecting and maintaining Monitors

		210								Test monitors

		210								Replace monitors

		210						Inspecting and maintaining Wiring

		210								Inspect wiring

		210								Replace wiring

		210								Repair wiring

		210						Inspecting and maintaining Mounts/Hardware

		210								Inspect mounts/hardware

		210								Replace mounts/hardware

		210								Repair mounts/hardware

		211		CBTC (ATP - ATO) -- Intro and Preventive Maintenance

		211				Automatic Train Protection

		211						Inspecting and maintaining Coils

		211								Test coils

		211								Inspect coils

		211						Inspecting and maintaining Modules/CPU

		211								Test modules/CPU

		211								Replace modules/CPU

		211						Inspecting and maintaining Circuit Boards

		211								Test circuit boards

		211								Replace circuit boards

		211						Inspecting and maintaining Vital Relay

		211								Test vital relay

		211								Replace vital relay

		211						Inspecting and maintaining Power Supply

		211								Test power supply

		211								Replace power supply

		211						Inspecting and maintaining Radio/Antenna

		211								Test radio/antenna

		211								Replace radio/antenna

		211						Inspecting and maintaining Operator Acknowledgement Button

		211								Test operator acknowledgement button

		211								Replace operator acknowledgement button

		211						Inspecting and maintaining Operator By-Pass Switch

		211								Test operator by-pass switch

		211								Replace operator by-pass switch

		211						Inspecting and maintaining Visual and Audible Alarms

		211								Test visual and audible alarms

		211								Replace visual and audible alarms

		211						Inspecting and maintaining Train Operator Display

		211								Test train operator display

		211								Replace train operator display

		211						Inspecting and maintaining Operator Interface Panel

		211								Test operator interface panel

		211								Replace operator interface panel

		211						Inspecting and maintaining Speed Measuring Device

		211								Test speed measuring device

		211								Replace speed measuring device

		211				Automatic Train Operation

		211						Inspecting and maintaining Train Operator Display

		211								Test train operator display

		211								Replace train operator display

		211						Inspecting and maintaining Train Operator Panel

		211								Test train operator panel

		211								Replace train operator panel

		211						Inspecting and maintaining ATO Modules/CPU

		211								Test ato modules/CPU

		211								Replace ato modules/CPU

		211						Inspecting and maintaining Power Supply

		211								Test power supply

		211								Replace power supply

		211						Inspecting and maintaining Radio Antenna

		211								Test radio/antenna

		211								Replace radio/antenna

		211						Inspecting and maintaining Train to Wayside Communication

		211								Test train to wayside communication

		211								Replace train to wayside communication

		211						Inspecting and maintaining Operator Acknowledgement Button

		211								Test operator acknowledgement button

		211								Repair operator acknowledgement button

		211								Replace operator acknowledgement button

		211						Inspecting and maintaining Operator By-Pass Switch

		211								Test operator by-pass switch

		211								Replace operator by-pass switch

		211						Inspecting and maintaining Visual and Audible Alarms

		211								Test visual and audible alarms

		211								Replace visual and audible alarms

		211						Inspecting and maintaining Operator Interface Panel

		211								Test operator interface panel

		211								Replace operator interface panel

		211				Automatic Train Supervision

		211						Inspecting and maintaining Monitor

		211								Test monitor

		211								Replace monitor

		211						Inspecting and maintaining Module/CPU

		211								Test module/CPU

		211								Replace module/CPU

		211				Speed Regulator

		211						Inspecting and maintaining Power Supply

		211								Test power supply

		211								Replace power supply

		211						Inspecting and maintaining Module/CPU

		211								Test module/CPU

		211								Replace module/CPU

		212		Monitoring, Diagnosing and Troubleshooting Overview								changes have been made to this section to use generic terms instead of specific equipment, and to spell out terms that had previously been acronyms see specific changes below.		comment: All references to specific vendor's equipment (i.e. KLIP) should be removed and replaced with the functional name of the equipment

		212				Troubleshooting Electrical - Electronic Systems

		212						Symbols and Circuits Review

		212						Meters and Terminology Review

		212						Intro to troubleshooting DC and AC systems

		212						Intro to troubleshooting digital systems

		212						Circuits Measurement

		212				Monitoring and Diagnostic System (M&D)

		212						Inspecting and maintaining Operator Display

		212								Access codes

		212								Boot up system

		212								Demonstrate knowledge of difference between active and passive car

		212								Demonstrate knowledge of how the operator display connects to monitoring and diagnostic system		changed "KLIP" to "monitoring and diagnostic system"

		212								Demonstrate knowledge of system addressing functions

		212								Demonstrate knowledge of Train Control Unit function

		212								Ensure correct terminator is installed on correct side of train		changed based on comment		change to: Ensure correct terminator is installed on correct side of train (spelling / grammar correction)

		212								Program unit from floppy disk

		212								Remove display from power supply

		212								Replace display

		212								Test functions

		212						Inspecting and maintaining Local Panel Indicator

		212								Change light bulbs

		212								Check for burnt bulbs

		212								Demonstrate knowledge of indicator lights

		212								Demonstrate knowledge of proper method for opening control panel

		212								Orient decals

		212						Inspecting and maintaining Trainline monitoring and diagnosing station/equipment				changed from "multiplexer/KLIP station"

		212								Demonstrate knowledge of digital-to-analog module function

		212								Demonstrate knowledge of monitoring and diagnosing station function		changed from "KLIP station function"

		212								Identify function of each module

		212								Identify functions of input module lights

		212								Identify location of monitoring and diagnosing components		changed from "KLIP station"

		212								Program System software and sub system communication protocol for multifunction vehicle bus operation		changed from "KLIP station (boot loader, operating system, MVB Operation)

		212								Set and verify address of system components		changed from "set address"

		212								Test light on power supply

		212								Test lights on input module

		212						Inspecting and maintaining Software

		212								Check annunciation systems in communication software

		212								Check automatic passenger counter software

		212								Check Brake Control Unit software codes and faults		change from "BCU"

		212								Check chip programmer software

		212								Check multi meter software		change from "fluke meter"

		212								Check inverter software phases, voltages, currents and faults

		212								Check Traction control unit software codes, switches, relays and line power		change from "TCU"

		212								Demonstrate knowledge of hyperterminal

		212								Run HVAC software test program

		212								Run Traction control unit software tests		change from "TCU"

		212								Set HVAC software parameters

		212								Set Traction control unit software parameters and times		change from "TCU"

		212								Set timing in door software
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Recommended Standard Curric (2)

		Level		Rail Vehicle Maintenance Subject Areas / Module titles								Changes from previous version based on APTA comments		Original APTA Comments		Recommended Hours with Trainer		Recommended       On-the-Job Learning Hours		Training Aids		Notes

						Unit Titles / Sub Modules

								Responsibilities / Course content

										Learning Objective Statements

		Level 100* -- Fundamental Skills for Transit Maintenance														992		0

		100		Property specific orientation (including track safety, flagging, emergency evacuation)												8				Videos, Flags, Cones, PPT, Rule book,		work zone

		101		Orientation and background												16				PPT, vendor and employer handouts, video, computer based training

		101-1				General Safety Overview

								Name the agencies and organizations that make and inforce safety regulations

								Name several electrical shock hazards and the techniques used to prevent those hazards

								Name the four classes of fire and how to extinguish them

								Describe the techique used to lift a heavy load

								Exlpain the importance of PPE and name several types

								Explain what MSDS stands for and how it applies to them, RtK

								Confined space training														not common specialized 8

		101-2				Customer Service

								Crowd control

								Operational signage

		101-3				System Security

								Presentation by jurisdiction security force

		101-4				Station Orientation

								Explain how to use the transit system and locate all stations

		101-5				Safety and emergency procedures

								Explain how to reach both internal and external emergency service personel

		101-6				Public Safety

								Demonstrate the proper barricade set up for both Elevator and escalators

		102		Electrical and Job Safety												16				PPT, videos, cbt, all the physical items (lock, tag, PPE etc.)

		103		Tools and Material Handling (Fork lifts, cranes and other equipment)												48				PPT, videos, tools, equipment to be operated, ppe,

		103-1				Basic Hand Tools																8

								Measuring Tools

								Explain how to hold a rigid rule correctly when measuring an object and show from which point the measurement begins

								Describe how to set lock joint transfer-type calipers

								Identify vernier calipers

								Explain how to take a measurement with a micrometer caliper

								Name the parts of a combination square

								Wrenches and Screwdrivers

								Identify types of  materials used for making wrenches

								Identify open-end, box-end, socket, socket-head, adjustable, torque, and striking-face wrenches

								Describe two sizes that are important in identifying a socket wrench

								Identify standard, Phillips, offset, and spiral-ratchet screwdrivers

								List the steps to follow when driving a screw

								Pipefitting Tools

								Identify a straight pipe wrench, a Stillson wrench, a chain pipe
wrench, a strap wrench, and a compound-leverage wrench

								Explain how to use a pipe wrench

								Explain why a machinists' vise should not be used for holding pipe

								Explain how to thread pipe

								Explain how to clean a pipe tool

								Explain how to cut and flare tubing

								Explain procedures for brazing

								Demonstrate the ability to braze a section of pipe

								Plumbing Tools

								Explain how to use a mechanical tubing bender

								List the steps in joining hubless pipe

								Explain why the drain pipe should be completely covered by the force cup

								Name the criteria used in selecting line clearing tools

								List the steps in measuring pipe when using the center-to-center measuring systems

								Electrician's Tools

								Explain how to use an EMT bender

								Explain and demonstrate the use of an analog and digital meter

								Name the uses of the all purpose tool

								Demonstrate the use of the all purpose tool

								Explain the use of a knock out punch

								Sheet Metalworking Tools

								Identify the different types of snips and punches

								List six safety practices to follow when working with sheet metal

								Describe different types of sheet metal

								Demonstrate the ability to measure the thicknesses of sheet metal

								Metalworking Tools

								Demonstrate the ability to select the proper hacksaw blades for cutting various materials

								Explain the difference between single-cut and double-cut files

								List the types of taps usually found in a tap set

								Explain how to cut an external thread on a bolt, screw, or stud

								Explain how to remove a reamer from a hole

								Hoisting and Pulling Tools

								Explain how to prevent synthetic and fiber rope from unraveling

								Explain how individual wires and strands of wire are formed into wire rope

								Identify the most appropriate sling for use near corrosive chemicals

								Identify a slide-hammer puller

								Describe the different kinds of slings and loads

		103-2				Basic Power Tools

								Electric Drills

								Name four parts that are common to both the light-duty drill and the heavy-duty drill

								Name the parts of a drill bit

								Explain how to drill a blind hole

								List the safety rules to follow when using electric power tools

								Electric Hammers

								Explain the difference in hammering action between a percussion hammer and a rotary hammer

								Select the proper chisel to use for each of the following jobs: brick cleaning; general demolition work; edging, chipping, and channeling; and removing floor tile

								List the precautions that should be taken to ensure electrical safety when using an electric hammer

								Name two safety items to use when operating an electric hammer in damp or wet areas

								Pneumatic Drills and Hammers

								Explain how drill size is determined

								Describe the chiseling action of a bull point chisel when it is used to clean masonry seams

								Describe how to use a rivet buster

								Explain drill speed requirements

								Identify various types of drill bits used in pneumatic hammers

								Screwdrivers, Nutrunners, and Wrenches

								Identify the operating advantages of pneumatic tools

								Define stalling torque

								Describe the clutch action of direct drive, positive drive, and adjustable torque drive

								Explain how to install a bit in an electric screwdriver

								Describe how to install multiple fasteners correctly in a circular pattern

								List safety rules to follow when using power screwdrivers and wrenches

								Describe the difference between pneumatic and electric nutrunners

								Linear-Motion Saws

								List other names for both the saber saw and the reciprocating saw

								Describe the cutting action of a saber saw

								Explain how to draw a saw blade with regular set teeth and one with wavy set teeth

								Explain how to plunge cut a rectangular opening

								List the types of band saw blades described in this Lesson and a few characteristics of each

								Circular Saws

								Name the major parts of a circular saw

								Describe the cutting action of a circular saw

								List the factors that determine feed speed

								State the definition of an arbor

								Identify different types of blades

								Electric Sanders

								Explain how to install a sanding belt

								Identify different types of sanding belts

								Explain how to flush the gear chamber of a belt sander

								Discuss the assembly of a sanding disk

								List the safety rules to follow when using a disk sander

								Grinders and Shears

								State the meaning of each symbol in the six-symbol standard marking system for grinding wheels

								Explain the correct procedure for mounting a grinding wheel

								List safety rules to follow when using a grinder

								Discuss how to maintain grinders

								Tool Sharpening

								State the reasons for sharpening tools

								Explain the use of whetstones

								Identify a bench stone

								Explain how to sharpen taps, dies, screwdrivers, and chisels

		103-3				Moving Machinery Using a Dolly

								Identify the different types of dollies and their use

								Describe the safe procedure of using dollies

		103-4				Moving Machinery Using Roller Pipes

								Explain the difference between wood and steel pipes

								Determine the propoer number of rollers requried

								Explain Roller Friction

								Describe the use of shoes and skids with rollers

		103-5				Assembly of Gantry Crane

								Describe the proper use of and limits of a Gantry Crane

								Identify the parts of and inspection procedures for each

								Properly assemble using correct steps and procedures

								Understand the proper use, inspection and assembley of

		103-6				Rigging and hoisting

								Describe the theoretical principles of the 7 basics of mechanisms

								Solve basic mechanism problems using concepts of mechanical advantage and friction loss

								Identify the types of rigging jobs in which load equalization or load distribution are necessary

								Identify the basic rigging safety guidelines

								Perform necessary calulations for load equalization and distribution

								Describe and classify the various type of wire rope, fiber rope and chains

								Properly inspect wire rope and chain

								Indentify various tupe of slings and their propoer use

								Describe the common types of sling hardware and their proper use

								Demonstrate how to calculate the efficency of reeving system

		104		Basic Mathematics												48				PPT, cbt, videos, lesson plans, texts, white board

				note: committee disccussed integrating content of this module throughout other 100 level modules. Content was agreed to in committee, but method for presenting alone or integrating with other modules was not resolved.																		depends of the actual level of math understanding

		104-1				Whole Numbers and Arithmetic Operations

								Demonstrate the ability to add, subtract, multiply and divide whole numbers with numbers with an accuracy of 75% or greater

								Identify the place value of digits in a whole number

								Identify and list the prime numbers between 0 and 100

								Demonstrate the ability round whole numbers and approximate whole numbers

								Demonstrate the ability to solve application (word) problems

		104-2				Integers and Order of Operations

								Demonstrate the ability to add, subtract, multiply and divide signed numbers and integers with an accuracy of 75% or greater

								Identify exponential notation

								Identify a radical

								Demonstrate the ability to work with positive and negative numbers on a calculator

								Demonstrate the ability to solve problems observing the order of operations

		104-3				Decimals and Percents

								Demonstrate the ability to add, subtract, multiply and divide decimals and percentages with an accuracy of 75% or greater

								Demonstrate the ability to read, order, and round decimals

								Demonstrate the ability to multiply and divide by the powers of 10

								Demonstrate the ability to convert from percent to decimal and decimal to percent

								Demonstrate the ability to calculate percentages

		104-4				Fractions

								Demonstrate the ability to add, subtract, multiply and divide fractions with an accuracy of 75% or greater

								Demonstrate the ability to change improper fractions into mixed numbers and mixed numbers into fractions

								Demonstrate the ability to reduce a fraction to its lowest terms

								Demonstrate the ability to convert fractions to decimals and decimals to fractions

								Demonstrate the ability to determine equivalent fractions

		104-5				Measurements and Applications

								Demonstrate the ability to work with operations of powers of ten

								Demonstrate the ability to work with zeros as an exponent, negative exponents, scientific notation and engineering notation				added "engineering notation" to cover use of G for giga, M for mega, K for kilo, etc		add "Demonstrate use of Engineering notation"

								Demonstrate the ability to work with applications of length, weight, area, and volume

								Demonstrate the ability to convert between the customary and metric systems

		104-6				Algebra - Basic Operations

								Demonstrate how to calculate the value of an expression by performing mixed operations in the correct order

								Demonstrate how to write an algebraic equation, based on a relationship stated in words

								Demonstrate how to solve an algebraic equation for a specific variable

		105		Introduction to Electricity												64				Appropriate training aids, lab, electrical component mock-ups, VOM,

		105-1				Review Electrical Safety

		105-2				Fundamentals of Electricity

								Power supply, distribution and usage

		105-3				Introduction to Electrical symbols, schematics and print reading

		105-4				Motors Transformers and Switches

		106		Electrical Meters												24				VOM, megger, DVM, clamp-on ampmeter, high voltage probe

		106-1				Multimeter basics

								Explain how meters are used to measure current, voltage, and resistance

		106-2				Use of meter to measure

		106-3				Meter safety

		106-4				Understanding meter types

		107		Wiring Technologies and Equipment												40				Wire gauge, appropriate electrical and hand tools, (safety), crimpers, soldering iron, soldering sucker, braid, text, vise with clip, wire, flux, terminals, lugs

		107-1				Safety Rules in Power Electronics

								Discuss and list the safety rules for avoiding electrical shock

								Describe several causes of electrical burns

								Know the reason for grounding of electrical equipment

								Determine dangerous levels of electrical current as it relates to the human body

								Physiological effects of electric current on the human body

								Rules for safe practice and avoiding electric shock

								Avoiding burns and avoiding equipment related injuries

		107-2				Wiring Tools and Insulation Removal

								Discuss and identify by name the different types of hand tools associated with wire

								Demonstrate the ability to strip various types of insulation materials from different guages of wire

								Hand tools

								Stripping Techniques

								Demonstration and Practice

		107-3				Hand Splicing Techniques

								Demonstrate the ability to make each of the splice types discussed and demonstrated

								Western Union

								Twisted Pair

								Fixture Joint

								Knotted Tap

		107-4				Mechanical Terminals

								Know the maximum allowable temperature for heat shrink tubing

								Demonstrate the ability to make several wire splice connections utilizing wirenuts

								Demonstrate the ability to install heat shrink tubing on various wire connections

								Wire Nuts and Bolt Splices

								Snap-Lock Splices

								Splice Insulation

		107-5				Electrical Wiring, Connector and Terminal Repair

								Discuss the advantage of crimped terminal repairs verus soldering

								Demonstrate the ability to install various sizes of crimp-on wiring terminals both insulated and non-insulated

								Explain the difference in terminals and splices used on aluminum wiring as compared to other wiring materials

								Discuss why pre-insulated terminals and lugs are color-coded

								Non-Insulated Terminals and Splices

								Specialized Terminals for Aluminum Wire

								Preinsulated Terminals Lugs and Splices

								Specialized Crimping Techniques

		107-6				Solder and Soldering Process

								Discuss the advantages of using soldering to join two pieces of metal together as an electrical path

								Discuss the nature of solder and the wetting action

								Explain the proper technique for applying solder and handling the soldering iron during the solder process

								Demonstrate the ability to correctly tin various sizes of stranded wire

								Identify the correct tolerances allowed for insulation clearance when soldering to different types of terminals

								Explain the various wrapping techniques

								Review and discuss the steps of the soldering process

								Explain why flux is used in the soldering process

								Demonstrate the ability to properly wrap and solder various types of electrical terminations

								Identify the characteristics of both acceptable and unacceptable solder connections in accordance with acceptable standards				changed based on comment		change to: Identify the characteristics of both acceptable and unacceptable solder connections in accordance with IPC Acceptability Standards

								Demonstrate the ability to perform leaded and lead-free soldering				added in response to comment		add

		107-7				Printed Circuit Board fundamentals						added in response to comment		add

								Discuss the various manufacturing methods for hole-through, surface-mount, and mixed technology types of circuit boards"				added in response to comment		add

								Explain proper handling, shipping, and storage of circuit boards				added in response to comment		add

								Demonstrate knowledge of electrostatic discharge using grounding straps and other dissipative devices				added in response to comment		add

								Identify all types of active and passive components and their orientation on the circuit board				added in response to comment		add

								Discuss various methods of inspection and inspection devices				added in response to comment		add

								Demonstrate the ability to find visual defects of circuit board components and solder joints in accordance with acceptable standards				added in response to comment		add

								Demonstrate the ability to replace hole-through and surface-mount devices				added in response to comment		add

		108		DC Fundamentals												80				Text, appropriate mock-ups, grounding strap, discharge device, static mat, electric safety video, o scope as a training aid, components		includes "lab"

		108-1				Safety Rules in Power Electronics

								Discuss and list the safety rules for avoiding electrical shock

								Describe several causes of electrical burns

								Know the reason for grounding of electrical equipment

								Determine dangerous levels of electrical current as it relates to the human body

								Physiological effects of electric current on the human body

								Rules for safe practice and avoiding electric shock

								Avoiding burns and avoiding equipment related injuries

		108-2				Science of Electricity and Electronics

								Identify the relationship between elements and compounds

								Diagram a model of an atom

								Discuss the concepts of atomic weight and atomic number

								State the law of charges and explain it using examples

								Explain what is meant by electric current, voltage, and resistance

								Describe the two theories of current direction

								Distinguish between conductors, insulators, and semiconductors

								State and explain Ohm’s law

		108-3				Basic Instruments and Measurements

								Explain and demonstrate the correct procedure for using an ammeter, a voltmeter, and an ohmmeter

								Discuss the difference between a DMM and a VOM

								Interpret a linear scale

								Interpret a nonlinear scale

								Calculate the values of shunt resistors and multiplier

								Discuss the concept of meter sensitivity

								Understand basic electrical diagrams

		108-4				Circuit Materials, Energy and Source of Electricity

								Identify different conductor and insulator materials

								Discuss the factors which affect resistance in a conductor

								Identify different types of switching devices

								Identify different types of resistors

								Determine the value of color coded resistors

								Calculate electrical power in watts

								Convert horsepower to watts

								Define polarization as it relates to an electrical circuit

								Determine efficiency of an electrical circuit

								Combine Ohm's law and Watt's law to find unknown values in a given circuit

								Discuss different sources of electrical energy

								Explain the difference between primary and secondary

								Calculate the outputs of batteries connected in series and parallel

		108-5				Series Cirucits

								Determine the total resistance of a series circuit

								Determine the voltage drops in a series circuit

								Determine the current values of a series circuit

								Determine the wattage values of a series circuit

								Apply Ohm's law to solve for unknown voltage, current, and resistance in a series circuit

								Apply series circuit theory to assist in troubleshooting a series circuit

		108-6				Parallel Circuits

								Determine the total resistance of a parallel circuit

								Determine the voltage drops in a parallel circuit

								Determine the current values of a parallel circuit

								Determine the wattage values of a parallel circuit

								Apply Ohm's law to solve for unknown voltage, current, and resistance in a parallel circuit

								Apply parallel circuit theory to assist in troubleshooting a series circuit

		108-7				Combination (Series-Parallel) Circuits

								Determine the equivalent circuit resistance for a given combination circuit

								Determine the voltage drops in a combination circuit

								Determine the current values of a combination circuit

								Determine the wattage values of a combination circuit

								Apply combination circuit theory to troubleshoot a combination circuit

		109		AC Fundamentals												80				Text

		109-1				Alternating Current Principles

								Explain how a generator is used to produce alternating current using a graph to show a typical ac wave

								Define and calculate average (avg), effective (rms), instantaneous voltage (vinst) and voltage peak to peak (vpp)

								Demonstrate the ability to operate an oscilloscope while performing typical circuit measurements (amplitude, frequency, time, phase, etc)

								Determine voltage both AC and DC using an oscilloscope

								Determine the frequency of a waveform using an oscilloscope

		109-2				Transformers

								Explain and demonstrate important operating characteristics of single-phase transformers

								Connect transformer windings in series-aiding or series-opposing configurations

								Calculate the current and voltage ratios for a given transformer

								Determine the phase relationship of a transformer primary to secondary

								Determine the frequency of a waveform using an oscilloscope

		109-3				Series Cirucits

		109-4				Parallel Circuits

		109-5				Combination (Series-Parallel) Circuits

		109-6				Basic troubleshooting theory (AC-DC)

		110		Basic Hydraulic and Pneumatic Theory & Applications												24				Compressor, trainer/mock-up, test bench,

		110-1				Safety Rules in power hydraulics and pneumatics

		110-2				Basic Hydraulic Principles

								Hydraulic Pumps – Valves – Actuators

		110-3				Basic Pneumatic Principles

								Pneumatic Pumps – Valves – Actuators

		110-4				Basic hydraulic and pneumatic symbols, schematics, and print reading

		111		Basic Mechanical Theory & Application												24				Text, pumps, trainers, bearings, gearboxes (floor show and tell)

		111-1				Mechanical Power Transmission

								Discuss the different styles of belts that are used in industry

								Discuss the benefits of a positive-drive belt

								Discuss the benefits of a chain drive system

								Discuss the use of gears and gearboxes

								Define pitch diameter, circular pitch, pitch line, and gear ratio

								Perform speed calculations for belt drives, gear drives, and chain drives

								Assemble and perform alignments on belt drives, gear drives, and chain drives

								Properly tension belts and chains

		111-2				Pumps and Compressors

								List types of pumps in use today

								Explain and calculate volumetric efficiency

								Explain and calculate the delivery of a pump

								Discuss some of the common problems that may be encountered while troubleshooting a pump

								Discuss some of the common problems that may be encountered while troubleshooting a pump

		111-3				Fluid Power

								Discuss some fluid power fundamentals

								Explain psi, psig, psia, and inches of mercury (“Hg)

								Understand how force is transmitted through a hydraulic system

								Understand the effects of compressing air for a fluid power system

								Learn how to recognize the different valves that may be used in an fluid power system

								List and explain at least eight methods of valve actuation

								Discuss the operation of different actuators

								Use a hydraulics/pneumatics trainer to construct fluid systems for various operations

		111-4				Lubrication

								Explain some basic terms that are used when referring to lubrication

								Discuss the necessity for lubrication

								Discuss the different forms of lubrication

								List the types of lubricants used in industry

								Discuss application of lubrication

								Discuss the importance of a lubrication schedule

								Demonstrate the proper use of a viscometer

								Lubricate equipment using a grease gun and chain oiler

		111-5				Bearings

								Define radial, axial, and radial-axial loads

								List the different parts of a bearing

								List the different types of antifriction bearings and the different types of plain bearings

								Correctly install and remove a bearing

								List several reasons for bearing failure

		111-6				Coupled Shaft Alignment

								Discuss the fundamentals of shaft coupling alignment

								Demonstrate how to correctly use the dial indicator to align coupling shafts

								Demonstrate the use of the reverse dial indicator method to correct coupling shaft misalignments

								Demonstrate how to use the feeler gauge, taper gauge, and dial caliper to detect and correct coupling shaft

								Explain the advantages and disadvantages of using a laser alignment kit to detect and correct coupling shaft misalignments

		111-7				Seals and Packing

								Discuss the different styles of belts that are used in industry

								Discuss the benefits of a positive-drive belt

								Discuss the benefits of a chain drive system

								Discuss the use of gears and gearboxes

								Define pitch diameter, circular pitch, pitch line, and gear ratio

								List different types of gears

								Perform speed calculations for belt drives, gear drives, and chain drives

								Assemble and perform alignments on belt drives, gear drives, and chain drives

								Properly tension belts and chains

		111-8				Hydraulic and Pneumatic Applications

								Practical Hydraulics

								Practical Pneumatics

								Hydraulic and Pneumatic drawaings (review, troubleshooting applications)

								Applications of Hydraulics and Pneumatics for ELES

								Hydraulic and Pneumatic logical troubleshooting

		112		AC Motors, DC Motors, and Generators												160				Generator, magnets, moter cut aways, motor controls, text, ground brushes, carbon brushes,		lab, can include time on the shop floor w/instructor

		112-1				Magnetism

								Explain the basic magnetic principles

								State the three laws of magnetism

								Describe the link between electric current and magnetism

								Explain Roland's law

								Discuss various types of relays and the manner in which they work

								Describe the use of magnetic shields

		112-2				Fundamentals of Rotating Machines

		112-3				DC Motors and Generators

								Explain the operating principles of a dc motor

								Explain counterelectromotive force

								Identify various dc motors

								Discuss the purpose for, and operation of, motor starting circuits

								Identify and explain the operation of various dc motors

								State the function of the field windings in a dc generator or motor

								State the function of the armature in a dc generator or motor

		112-4				AC Motors

								Discuss the operation of an induction motor

								Identify and explain the operation of various three-phase motors

								Explain how a split-phase condition is created

								Discuss the purpose of ac motor protection circuits

								List the common causes of motor failure

								Explain basic trouble shooting techniques for ac motors

		112-5				Motor Controls

		112-6				AC Induction Motors

								Describe the operation of an induction motor

		112-7				Synchronous Motors

								Describe the operation of a synchronous motor

		112-8				Three Phase Synchronous Operation

		113		Introduction to Electrical Ladder Drawings												80				Text, diagrams, cbt,

		113-1				Ladder Logic vs. Ladder Diagrams

		113-2				Reading and interpreting schematics and circuits

		113-3				Understanding International diagrams and symbols

		113-4				Interpreting blueprints and flow charts																blueprints is a misnomer.

		113-5				Concepts of relay logic

		113-6				Understanding terminology

		113-7				Interpreting logic gates and diagrams

		114		AC Circuit Analysis												80				Meters, circuit diagrams, o scope,		includes lab

		114-1				Inductance and RL Circuits

								Define the terms inductor and inductance

								Explain how inductance affects current

								Calculate the transient response time for an RL circuit

								Define mutual inductance

								Use various measuring and computing methods to determine the values of currents and voltages in an inductive circuit

								Determine inductive reactance by using measurements of circuit currents and voltages

								Calculate the equivalent inductance in both series and parallel circuit arrangements

		114-2				Capacitance and RC Circuits

								Define the terms capacitor and capacitance

								Explain how capacitance affects current

								Calculate the transient response time for an RC circuit

								Use various measuring and computing methods to determine the values of currents and voltages in an capacitive circuit

								Determine capacitive reactance by using measurements of circuit currents and voltages

								Calculate the equivalent capacitance in both series and parallel circuit arrangements

		114-3				Tuned Circuits and RLC Networks

								Explain resonant frequency and how it affects various RCL circuits

								Calculate a resonant frequency

								Discuss the characteristics of a series RCL circuit at its resonant frequency

								Discuss the characteristics of a parallel RCL circuit at its resonant frequency

								List four types of filters and explain their action

		115		Semiconductor Fundamentals												160				Text, diode, electronic show and tell, transducer, hall effect

		115-1				Safety Review

								Discuss and list the safety rules for avoiding electrical shock

								Describe several causes of electrical burns

								Know the reason for grounding of electrical equipment

								Determine dangerous levels of electrical current as it relates to the human body

								Physiological effects of electric current on the human body

								Rules for safe practice and avoiding electric shock

								Avoiding burns and avoiding equipment related injuries

		115-2				Semiconductors, diodes						the material that was in this section did not fit, new material was added based on APTA comment		comment: the learning objective statements under this section were erroneously used from Transformers module 109-2. The appropriate learning objectives for diodes must be inserted in place of the transformer learning objectives

								Describe the function, installation and use of various semi conductor diodes and other solid state devices and systems				added in response to comment

		115-3				DC Power Supplies – Single Phase

								Draw and describe the basic operation of a half-wave rectifier circuit

								Draw and describe the basic operation of a full-wave rectifier circuit

								Draw and describe the basic operation of a full-wave bridge rectifier circuit

								Describe the basic action of a filter usning a simple schematic diagram

								Explain the methods used for improving filtering action

								Construct and test a simple dc power supply circuit

		115-4				Solid-State Transducers

								Describe the purpose of a transducer

								List various types of transducers

								Describe the operation of a PTC and NTC thermistor

								Identify typical applications of common transducers

								Describe the operation of a Hall effect transducer

		115-5				Transistor theory

								Identifiy PNP and NPN transistor symbols and their respective component leads

								Explain the operation of a bi-polar transistor

								Identify key factors on a transistor operation curve

								Identify common base, common collector, and common emitter circuit configurations

								Explain the methods used for testing a bi-polar transistor

								Demonstrate the ability to properly test a bi-polar transistor

								Silicon Controlled Rectifiers  (SCR)

								Identify and label the schematic diagram of an SCR

								Explain the operation of and SCR

								Describe how an SCR operates using a simple circuit

								Describe how an SCR can be used as a switch to control a simple lamp circuit

								Describe how an SCR can be used to vary the current in a simple lamp circuit

								Demonstrate the ability to properly test and SCR

								Triacs, Diacs, and Unijunction Transistors

								Draw the schematic symbol and describe the basic operation of a  Triac

								Draw the schematic symbol and describe the basic operation of a Diac

								Draw the schematic symbol and describe the basic operation of a UJT

								Describe the typical applications of a Triac

								Describe the typical applications of a Diac

								Describe the typical applications of a UJT

								The Transistor as an Amplifier

								Describe amplifier concepts using a typical circuit for illustration

								Describe the three main classes of amplification using typical circuits

								FETs, GTOs, and IGBTs				added in response to comment		add FETs, GTOs and IGBTs and related learning objectives

								Describe the typical applications of a FET				added in response to comment

								Describe the typical applications of a GTO				added in response to comment

								Describe the typical applications of an IGBT				added in response to comment

								Identify and understand the proper operating parameters of FETs, GTOs and IGBTs utilizing manufacturer's data sheets				added in response to comment

		116		Digital Fundamentals												40

		116-1				Digital Technology

								Describe the characteristics of industrial and electronic revolutions

								List the members of the technical team in electronics and describe their typical educational backgrounds

								Define such terms as analog, signal, digital signal, bus, MSB, LSB, DIP, IC, TTL, and CMOS

								Count to at least 20 in the binary system and convert binary numbers to decimal

								List names given to the two logic levels

		116-2				Logic Elements

								Recognize switch-based AND, OR, and NOT circuits and explain their actions in terms of truth tables and Boolean algebra expressions

								Recognize symbols for integrated circuit AND, OR, and NOT logic elements and explain their actions in terms of truth tables, Boolean expressions, and timing diagrams

								Describe the actions of multi-input logic elements

								Predict logic levels at all points in circuits containing AND, OR, and NOT elements

		116-3				Combination Logic

								Construct truth tables for combinational logic circuits containing AND, OR, and NOT elements based on their logic diagrams

								Construct truth tables for such circuits based on their Boolean expressions

								Write Boolean expressions for combinational logic circuits composed of AND, OR, and NOT elements based on their logic diagrams

								Draw logic diagrams for such circuits based on their Boolean expressions

								Write Boolean expressions for combinational logic circuits composed of AND, OR, and NOT elements based on their truth tables using sum-of-products and product-of-sums methods

		116-4				NAND, NOR, XOR Elements

								Construct truth tables for combinational logic circuits containing NAND, NOR, and XOR elements based on their logic diagrams				changed typo of AND, OR and NOT to NAND, NOR, and XOR based on APTA comment		add

								Construct truth tables for such circuits based on their Boolean expressions

								Write Boolean expressions for combinational logic circuits composed of NAND, NOR, and XOR elements based on their logic diagrams				changed typo of AND, OR and NOT to NAND, NOR, and XOR based on APTA comment		add

								Draw logic diagrams for such circuits based on their Boolean expressions

								Write Boolean expressions for combinational logic circuits composed of NAND, NOR, and XOR elements based on their truth tables using sum-of-products and product-of-sums methods				changed typo of AND, OR and NOT to NAND, NOR, and XOR based on APTA comment		add

		116-5				Binary Number Shortcuts

								Count using the binary numbering system

								Compare place values for the digits of binary numbers

								Convert binary numbers to decimal and decimal numbers to binary

								Add unsigned binary numbers

								Determine the two's complement of binary numbers and use the two's complement method to do binary subtraction

								Add signed binary numbers

								Determine if overflows have occurred when binary numbers have been added

		116-6				Numbering Systems and Codes

								Count using the octal and hexadecimal numbering systems

								Convert between binary and octal numbers and between binary and hexadecimal numbers

								Convert between decimal and octal numbers and between decimal and hexadecimal numbers

								Convert between decimal and binary-coded decimal numbers

								Describe the nature of the gray code and its most important application

								State the meaning of the term ASCII

		116-7				Data Communications						added in response to APTA comment		Add Data communications and related learning objectives												0		0		0

								Explain the history of data communications in computing				added in response to APTA comment

								Describe interface protocols and adjustments needed for computer software				added in response to APTA comment, wording slightly revised from suggestion

								Demonstrate the ability to connect intelligent systems to portable test equipment using RS-232 and USB interfaces				added in response to APTA comment

								Understand fiber-optic data communications				added in response to APTA comment

								Understand wireless data communications				added in response to APTA comment

								Describe various types of data communications software (i.e. hyerterminal, procomm plus)				added in response to APTA comment

		102-1				Developing a Safe Attitude

								Safety overview - personal responsibility

		102-2				Using personal protective equipment (PPE)																not including respiratory check

								Discuss safety rules concerning PPE

								Determine when and what PPE is required for a job

								Demonstrate the proper use of various PPE

								Explain the proper care and storage of PPE

		102-3				Understanding Electrical Safety

								State (by jurisdiction) electrical safety rules

								Explain basic electrical concepts of current, voltage, resistance, and insulation

								Discuss the hazards of electricity

								Discuss methods used to prevent electrical accidents

								Use scientific notation and metric measurements

		102-4				Lockout / Tagout

								Discuss the importance of using correct lockout/tagout procedures

								Identify various types of lockout and tagout devices

								Explain how to use lockout/tagout devices

		102-5				MSDS (right to know)

								Recognize the importance of safety and its priority

								Discuss OSHA laws and their relation to Authority

								Explain how chemicals in the workplace can be a hazard

								Obtain and uses Material Safety Data Sheets

								Properly label, store, and dispose of hazardous chemicals

								Discuss methods used to determine exposure to hazardous substances, and how to minimize harmful affects

		Level 200 -- Vehicle Operations Overview and Standard Maintenance of Rail Vehicles														264		2000

		200		Vehicle Theory of Operation and Overview of Major Systems												8		0

		200								(different versions of class for main types of rail systems -- LRV, HR, Commuter Rail and for various power distribution systems used for propulsion (Third Rail, Catenary, AC, DC))		changed based on comment		change to: Various power distribution systems used for propulsion (Third Rail, Catenary, DC, AC)

		201		Couplers -- Intro and Preventive Maintenance												16		200		Power point presentations, transparencies, manuals, schematics, mock-up/live-coupler, video/animations

		201				Electric Coupler Heads

		201						Inspecting and maintaining linear actuators / motors

		201								Inspect linear actuators/motors

		201								Service actuators/motors

		201								Perform basic repairs on linear actuators/motors

		201								Replace linear actuators/motors

		201								Test linear actuators/motors

		201						Inspecting and maintaining coupler suspension and linkage

		201								Check linkages for wear

		201								Check suspension height

		201								Lubricate coupler and/or linkage

		201								Perform basic repairs on coupler suspension and linkage

		201								Test coupler suspension and linkage

		201								Replace coupler and/or linkage

		201						Inspecting and maintaining limit / proximity switches

		201								Adjust limit/proximity switches using appropriate gauge		added "use appropriate gauge" based on comment		change to: Adjust Limit-Proximity switches using a feeler gauge

		201								Perform basic repairs on limit/proximity switches

		201								Test limit/proximity switches		comment suggested changing wording, committee decided to keep existing language		change to: Test Limit-Proximity switches with a multimeter or Portable Test Equipment

		201								Replace limit/proximity switches

		201						Inspecting and maintaining release mechanism

		201								Adjust release mechanism, if applicable

		201								Inspect release mechanism

		201								Lubricate release mechanism, if applicable

		201								Perform basic repairs on release mechanism

		201								Replace release mechanism

		201								Test release mechanism

		201						Inspecting and maintaining train line cables

		201								Inspect train line cables

		201								Perform basic repairs on train line cables

		201								Replace train line cables

		201								Test train line cables

		201						Inspecting and maintaining drum/uncoupling switch

		201								Inspect drum/uncoupling switch

		201								Perform basic repairs on drum/uncoupling switch

		201								Replace drum/uncoupling switch

		201								Test drum/uncoupling switch (electric test)

		201						Inspecting and maintaining heaters and temperature sensors

		201								Inspect heaters and temperature sensors

		201								Perform basic repairs on heaters

		201								Perform basic repairs on temperature sensors		changed based on comment		change to: Perform basic repairs on temperature sensors

		201								Replace heaters

		201								Replace temperature sensors

		201								Test heaters and temperature sensors

		201						Inspecting and maintaining Contact Pin/Tip Assembly (Insulated Block)

		201								Check contact pin/tip assembly (insulated block) for physical damage

		201								Clean contact pin/tip assembly (insulated block)

		201								Identify proper parts

		201								Identify proper solvents and lubricants

		201								Inspect fixed and mobile contacts

		201								Inspect gaskets

		201								Replace fixed and mobile contacts and /or contact assembly

		201								Test fixed and mobile contacts and/or contact assembly

		201						Inspecting and maintaining coupling sensor

		201								Check adjustment of coupling sensor

		201								Inspect coupling sensor

		201								Perform basic repairs on coupling sensor

		201								Replace coupling sensor

		201								Test coupling sensor

		201				Pneumatic Coupler

		201						Inspecting and maintaining Tappet Valves

		201								Clean tappet valves

		201								Replace tappet valves

		201								Test tappet valves

		201						Inspecting and maintaining heaters and temperature sensors

		201								Inspect heaters and temperature sensors

		201								Perform basic repairs on heaters

		201								Perform basic repairs on temperature sensors		changed based on comment		change to: Perform basic repairs on temperature sensors

		201								Replace heaters

		201								Replace temperature sensors

		201								Test heaters and temperature sensors

		201						Inspecting and maintaining Solenoid Valves

		201								Inspect solenoid valves

		201								Replace solenoid valves

		201								Test solenoid valves

		201						Inspecting and maintaining Valve Filters

		201								Clean valve filters

		201								Replace valve filters

		201						Inspecting and maintaining Train Line (Brake Pipe)

		201								Inspect train line (brake pipe)

		201								Replace train line (brake pipe)

		201								Test train line (brake pipe)

		201						Inspecting and maintaining Drum Switch/Air Actuator

		201								Adjust drum switch/air actuator

		201								Inspect drum switch/air actuator

		201								Replace drum switch/air actuator

		201								Test drum switch/air actuator

		201						Inspecting and maintaining Uncoupling Air System

		201								Inspect uncoupling air system

		201								Lubricate uncoupling air system

		201								Replace air cylinder

		201								Replace uncoupling air system

		201								Test air cylinder and uncoupling air system

		201				Mechanical Coupler

		201						Inspecting and maintaining Suspension and Linkage Components

		201								Check linkages for wear

		201								Check suspension height and level

		201								Replace linkages

		201								Replace suspension and linkage components

		201						Inspecting and maintaining Linear Actuators

		201								Inspect linear actuators

		201								Lubricate linear actuators

		201								Replace linear actuators

		201						Inspecting and maintaining knuckle and slide lock

		201								Inspect for wear, damage, and proper locking

		201								Gauge tightness

		201								Lubricate mechanism

		201						Inspecting and maintaining Hook and Plate

		201								Inspect hook plate assembly

		201								Lubricate hook plate assembly

		201								Replace hook plate assembly

		201						Inspecting and maintaining Limit Switches

		201								Adjust limit switches

		201								Inspect limit switches

		201								Replace limit switches

		201						Inspecting and maintaining Alignment, Anchor and Suspension

		201								Adjust coupler support

		201								Check shear device hardware

		201								Inspect anchor

		201								Inspect buffer tubes, draft gear and absorption cartridge

		201								Inspect centering device and springs

		201								Inspect coupler support

		201								Inspect shear device assembly

		201								Replace buffer tubes, draft gear and absorption cartridge

		201								Replace centering device and springs

		201								Replace coupler support

		201								Replace shear device

		201						Inspecting and maintaining heaters and temperature sensors

		201								Inspect heaters and temperature sensors

		201								Perform basic repairs on heaters

		201								Perofrm basic repairs on temperature sensors

		201								Replace heaters

		201								Replace temperature sensors

		201								Test heaters and temperature sensors

		201						Inspecting and maintaining Release Mechanism

		201								Inspect release mechanism

		201								Lubricate release mechanism

		201								Replace release mechanism		changed based on comment		change to: Replace release mechanism

		201						Inspecting and maintaining Electrical Pin Door/Shutter/Gasket

		201								Clean electrical pin door/shutter/gasket

		201								Inspect electrical pin door/shutter/gasket

		201								Lubricate electrical pin door/shutter/gasket

		201								Replace electrical pin door/shutter/gasket

		201								Test electrical pin door/shutter/gasket

		201						Inspecting and maintaining Draw Bar (Married Pairs)

		201								Inspect draw bar (married pairs)

		201								Lubricate draw bar (married pairs)

		201								Replace draw bar (married pairs)

		201								Check shear device hardware

		201								Inspect buffer tubes and draft gear

		201				Tools				(can be integrated in other parts of module or taught separately)										wear gauges, pin tools, contact tools - see list of Los

		201								Demonstrate proper use of wear gauges (go/no-go gauge)

		201								Demonstrate proper use of head alignment tools

		201								Demonstrate proper use of contact/pin replacement tools

		201								Demonstrate proper use of vertical press

		201								Demonstrate proper use of bushing driver

		201								Demonstrate proper use of reamer

		201								Demonstrate proper use of coupler repair stand

		201								Demonstrate proper use of pneumatic/hydraulic jacks

		201								Demonstrate proper use of overhead cranes

		201								Demonstrate proper use of lift tables

		201								Demonstrate proper use of forklift and adapter

		201								Demonstrate proper use of continuity tester/breakout box

		201								Demonstrate proper use of auxiliary power supply/connector tester

		201								Demonstrate proper use of digital multi-meter

		201								Demonstrate proper use of torque wrench

		201								Demonstrate proper use of dial indicator

		202		Trucks & Axles -- Intro and Preventive Maintenance												24		200		Tour of truck shop, same as above, overhead crane, press, tools listed in L.O.s

		202				AC Traction Motor

		202						Inspecting and maintaining Speed/Tach Sensor

		202								Explain how speed sensors work

		202								Clean speed/tach sensor

		202								Inspect speed/tach sensor

		202								Inspect speed/tach sensor for debris

		202								Repair speed/tach sensor

		202								Replace speed/tach sensor

		202						Inspecting and maintaining Stator

		202								Check winding

		202								Inspect stator

		202								Repair stator

		202								Replace stator

		202								Test stator

		202						Inspecting and maintaining Internal Fan

		202								Clean internal fan

		202								Inspect internal fan

		202								Replace internal fan

		202						Inspecting and maintaining External Fan

		202								Clean external fan

		202								Inspect external fan

		202								Repair external fan

		202								Replace external fan

		202						Inspecting and maintaining Bearings

		202								Identify different lubricants and their appropriate use

		202								Lubricate bearings

		202								Check for bearing noise

		202								Replace bearings

		202						Inspecting and maintaining Wiring and Insulation

		202								Inspect wiring and insulation

		202								Repair wiring and insulation

		202								Replace wiring and insulation

		202								Test wiring and insulation

		202						Inspecting and maintaining Coupling

		202								Inspect coupling; check for coupling noise

		202								Lubricate coupling

		202								Remove coupling

		202								Replace coupling

		202						Inspecting and maintaining Traction Motor

		202								Check and torque motor-to-gearbox bolts

		202								Check brush holder/spring tension and for free movement of brush in holder

		202								Check cable and insulation for cracks, arcing and odor

		202								Check cable routing

		202								Check ground shunts

		202								Clean brush area and brushes

		202								Clean traction motor

		202								Demonstrate knowledge of commutator motor parts and assembly

		202								Inspect air ducts

		202								Inspect brushes/brush holders

		202								Inspect traction motor

		202								Lubricate traction motor where applicable, use proper lubricant and fill to proper level		changed based on comment		change to: Lubricate traction motor, where applicable, use proper lubricant and fill to proper level

		202								Overhauling Traction Motor

		202								Replace brushes/brush holders

		202				DC Traction Motor

		202						Inspecting and maintaining Brushes

		202								Demonstrate ability to use basic hand tools

		202								Demonstrate knowledge of brush and brush holder function

		202								Identify brush location

		202								Inspect brushes

		202								Measure brush wear

		202								Remove excess grease

		202								Replace brushes

		202						Inspecting and maintaining Brush Holders

		202								Adjust brush holders

		202								Check brush holders

		202								Check wear limits

		202								Clean off excess carbon

		202								Ensure brushes have travel

		202								Inspect brush holders

		202								Replace  brush holders

		202								Test spring tension

		202						Inspecting and maintaining Commutator/Armature

		202								Blow-down commutator/armature

		202								Check commutator/armature runout

		202								Clean commutator/armature

		202								Inspect commutator/armature

		202								Replace commutator/armature

		202						Inspecting and maintaining Sun Gear/Coupling

		202								Drain sun gear/coupling

		202								Inspect sun gear/coupling

		202								Lubricate sun gear/coupling

		202								Replace sun gear/coupling

		202						Inspecting and maintaining Flash Pins/Arc Horn/Pin

		202								Adjust flash pins/arc horn/pin

		202								Inspect flash pins/arc horn/pin

		202								Replace flash pins/arc horn/pin

		202						Inspecting and maintaining Wiring and Insulation

		202								Inspect wiring and insulation

		202								Repair wiring and insulation

		202								Replace wiring and insulation

		202								Test wiring and insulation

		202						Inspecting and maintaining Field Coils/Interpoles

		202								Clean field coils/interpoles

		202								Inspect field coils/interpoles

		202								Replace field coils/interpoles

		202								Test field coils/interpoles

		202						Inspecting and maintaining Bearings

		202								Lubricate bearings

		202								Check for bearing noise

		202								Replace bearings

		202						Inspecting and maintaining Ventilation (Internal Fan or Forced)

		202								Change breather

		202								Check breather

		202								Clean ventilation

		202								Inspect ventilation

		202								Repair ventilation

		202								Replace bellows

		202								Replace ventilation

		202						Inspecting and maintaining Temperature Sensors

		202								Check connections

		202								Replace temperature sensors

		202						Inspecting and maintaining Speed Sensor

		202								Clean speed  sensor

		202								Inspect speed sensor for debris

		202								Repair speed sensor

		202								Replace speed sensor

		202				Gearboxes

		202						Inspecting and maintaining High-Speed Coupling

		202								Inspect high-speed coupling; check for noise

		202								Lubricate high-speed coupling

		202								Remove high-speed coupling

		202								Replace high-speed coupling

		202						Inspecting and maintaining Worm Gear

		202								Adjust worm gear

		202								Inspect worm gear

		202								Repair worm gear

		202								Replace worm gear

		202						Inspecting and maintaining Pinion Gear

		202								Adjust pinion gear, check backlatch

		202								Inspect pinion gear

		202								Repair pinion gear

		202								Replace pinion gear

		202						Inspecting and maintaining Bearings/Races

		202								Adjust bearings/races

		202								Inspect bearings/races

		202								Repair bearings/races

		202								Replace bearings/races

		202						Inspecting and maintaining Lubrication

		202								Change lubrication

		202								Check lubrication

		202								Replace lubrication

		202								Test lubrication

		202						Inspecting and maintaining Inspection Plate & Sight Glass

		202								Inspect inspection plate & sight glass

		202								Inspect plate & sight glass

		202								Replace inspection plate & sight glass

		202						Inspecting and maintaining Housing

		202								Bead-blast/clean housing

		202								Clean housing

		202								Inspect housing

		202								Repair housing

		202								Replace housing

		202						Inspecting and maintaining Seals

		202								Inspect seals for leaks

		202								Replace Seals

		202						Inspecting and maintaining Spider Gears

		202								Inspect spider gears

		202								Repair spider gears

		202								Replace spider gears

		202						Inspecting and maintaining Coupler Retainer

		202								Inspect coupler retainer

		202								Replace coupler retainer

		202						Inspecting and maintaining Breather

		202								Clean breather

		202								Inspect breather

		202								Replace breather

		202						Inspecting and maintaining Spider

		202								Inspect spider

		202								Replace spider

		202						Inspecting and maintaining Magnetic Plugs

		202								Clean magnetic plugs

		202								Inspect magnetic plugs

		202								Replace magnetic plugs

		202						Inspecting and maintaining Loading/Support Rod

		202								Inspect loading/support rod

		202								Replace loading/support rod

		202						Inspecting and maintaining Ground Bushing Housing

		202								Clean ground bushing housing

		202								Inspect ground bushing housing

		202								Replace ground bushing housing

		202								Test ground bushing housing

		202				Axles

		202						Inspecting and maintaining Rotor (Brake Disc)

		202								Inspect rotor

		202								Machine rotor

		202								Replace rotor

		202						Inspecting and maintaining Wheel Assembly

		202								Demonstrate ability to follow proper safety procedures

		202								Inspect wheel assembly

		202								Remove wheel assembly

		202								True wheel assembly

		202						Inspecting and maintaining Spider and Vulcanized Spacers/Joint Coupling Assembly

		202								Inspect spider & vulcanized rubber spacers/joint coupling assembly

		202								Replace spider & vulcanized rubber spacers/joint coupling assembly

		202						Inspecting and maintaining Tooth Gear (Speed Sensor)

		202								Clean tooth gear

		202								Inspect tooth gear

		202								Replace tooth gear

		202						Inspecting and maintaining Ground Brush and Housing

		202								Clean ground brush and housing

		202								Inspect ground brush and housing

		202								Replace ground brush and housing

		202								Test ground brush and housing

		202						Inspecting and maintaining Hollow Shaft

		202								Inspect and measure hollow shaft

		202								Inspect hollow shaft

		202						Inspecting and maintaining Journal Bearings and Housing

		202								Clean journal bearings and housing

		202								Inspect journal bearings and housing

		202								Repack journal bearings and housing

		202				Wheel & Tires

		202						Inspecting and maintaining Shunts

		202								Clean connections

		202								Inspect shunts

		202								Replace shunts

		202								Test shunts

		202						Inspecting and maintaining Rubber

		202								Inspect rubber

		202								Replace rubber

		202						Inspecting and maintaining Bolts

		202								Inspect bolts

		202								Replace bolts

		202						Inspecting and maintaining Conical Ring

		202								Inspect conical ring

		202								Replace conical ring

		202						Inspecting and maintaining Dampening Ring

		202								Inspect dampening ring

		202								Replace dampening ring

		202						Perform Preventive Maintenance on Tires

		202								Inspect tires

		202								Inspect tires and flange for cracks

		202								Measure tires

		202								Remove tires

		202								Replace tires

		202								True tires

		202						Inspecting and maintaining Plugs

		202								Inspect plugs

		202								Replace plugs

		202				Primary Suspension

		202						Inspecting and maintaining Chevrons/Rubber Springs

		202								Disassemble chevrons/rubber springs

		202								Inspect chevrons/rubber springs

		202								Measure chevrons/rubber springs

		202								Reassemble chevrons/rubber springs

		202								Replace chevrons/rubber springs

		202								Shim chevrons/rubber springs

		202						Inspecting and maintaining Journal Bearing Housing

		202								Clean bearings

		202								Demonstrate knowledge of scratching and pitting bearings

		202								Identify and use correct type of grease

		202								Inspect journal bearing housing

		202								Replace bearings

		202								Replace journal bearing housing

		202						Inspecting and maintaining Speed Sensors

		202								Adjust speed sensors

		202								Inspect speed sensors

		202								Replace speed sensors

		202								Test speed sensors

		202						Inspecting and maintaining Up Stops and Down Stops/Pedestal Bar

		202								Adjust up stops and down stops/pedestal bar

		202								Inspect hardware

		202								Repair up stops and down stops/pedestal bar

		202								Replace up stops and down stops/pedestal bar

		202				Frame

		202						Inspecting and maintaining Traction/Radius Rod and Bushings

		202								Check for cracks in frame

		202								Adjust traction/radius rod and bushings

		202								Inspect traction/radius rod and bushings

		202								Replace traction/radius rod and bushings

		202						Inspecting and maintaining Bovine Board/Cow Catcher/Safety Board/Life Guard

		202								Inspect bovine board/cow catcher/safety board/life guard

		202								Replace bovine board/cow catcher/safety board/life guard

		202						Inspecting and maintaining Transom Bearings/Front and Rear Beam

		202								Demonstrate ability to use truck lifts

		202								Inspect transom bearings/front and rear beam

		202								Inspect wiring

		202								Replace bushings/bearings

		202								Replace transom bearings/front and rear beam

		202						Inspecting and maintaining Antennas

		202								Inspect antenna

		202								Replace antenna

		202								Test antenna

		202						Inspecting and maintaining Speed Sensor Device

		202								Adjust speed sensor device

		202								Inspect speed sensor device

		202								Replace speed sensor device

		202								Test speed sensor device

		202						Inspecting and maintaining Fenders

		202								Clean fenders

		202								Inspect fenders

		202								Repair fenders

		202						Inspecting and maintaining Sanding Tubes

		202								Adjust sanding nozzle to proper height

		202								Adjust sanding tubes

		202								Align sanding tubes

		202								Disassemble sanding tubes

		202								Reassemble sanding tubes

		202								Inspect heater nozzles

		202								Inspect sanding tubes

		202								Repair sanding tubes

		202								Replace heater nozzles

		202								Test heater nozzles

		202						Inspecting and maintaining Lubricators

		202								Adjust lubricators

		202								Align lubricators

		202								Inspect lubricators

		202								Repair lubricators

		202						Inspecting and maintaining Wiring

		202								Inspect wiring

		202								Repair wiring

		202								Replace wiring

		202						Inspecting and maintaining Tripping Device

		202								Adjust tripping device

		202								Inspect tripping device

		202								Remove as needed

		202						Inspecting and maintaining Piping

		202								Flush piping

		202								Inspect piping

		202								Inspect piping for leaks

		202								Repair piping

		202								Replace piping

		202						Inspecting and maintaining Track Brake

		202								Adjust hangers/support/suspension

		202								Adjust pole/segment pieces/brake pads/brake shoes

		202								Align hangers/support/suspension

		202								Inspect bushings

		202								Inspect cabling

		202								Inspect guide pads

		202								Inspect hangers/support/suspension

		202								Inspect pole/segment pieces/brake pads/brake shoes

		202								Inspect wiring

		202								Repair hangers/support/suspension

		202								Repair wiring

		202								Replace bushings

		202								Replace cabling

		202								Replace guide pads

		202								Replace pole/segment pieces/brake pads/brake shoes

		202								Replace wiring

		202								Test cabling

		202								Test wiring

		202						Inspecting and maintaining Debris Sweeper

		202								Adjust debris sweeper

		202								Inspect debris sweeper

		202								Replace debris sweeper

		202						Inspecting and maintaining Down Hanger (Caliper Hanger)

		202								Inspect down hanger

		202								Lubricate down hanger

		202								Replace down hanger

		202						Inspecting and maintaining Brake Shoe Support/Brake Hanger

		202								Inspect brake shoe support/brake hanger

		202								Lubricate brake shoe support/brake hanger

		202								Repair brake shoe support/brake hanger

		202								Replace brake shoe support/brake hanger

		202						Inspecting and maintaining Lateral Bumper/Stop

		202								Inspect lateral bumper/stop

		202								Replace lateral bumper/stop

		202				Bolster/Secondary Suspension

		202						Inspecting and maintaining Coil Spring

		202								Inspect coil spring

		202								Replace coil spring

		202						Inspecting and maintaining Airbags

		202								Drain air tanks/reservoir

		202								Inspect air tanks/reservoir

		202								Inspect airbags

		202								Remove airbags

		202								Replace bias/check valves

		202								Replace bypass/cutoff valves

		202								Test bias/check valves

		202								Test bypass/cutoff valves

		202						Inspecting and maintaining Leveling Device

		202								Adjust leveling device

		202								Inspect leveling device

		202								Replace leveling device

		202						Inspecting and maintaining Load Weight Sensor

		202								Adjust load weight sensor

		202								Inspect load weight sensor

		202								Inspect wiring

		202								Repair wiring

		202								Replace load weight sensor

		202								Replace wiring

		202								Test load weight sensor

		202								Test wiring

		202						Inspecting and maintaining Hydraulic Suspension Leg

		202								Inspect accumulator (hydraulic)

		202								Inspect hydraulic suspension leg

		202								Replace accumulator (hydraulic)

		202								Replace hydraulic suspension leg

		202								Test accumulator (hydraulic)

		202						Inspecting and maintaining Vertical Stop/Lifting Rods

		202								Adjust vertical stop/lifting rods

		202								Inspect vertical stop/lifting rods

		202								Replace vertical stop/lifting rods

		202						Inspecting and maintaining Shocks/Dampers

		202								Adjust shocks/dampers

		202								Inspect shocks/dampers

		202								Refill oil

		202								Replace shocks/dampers

		202								Test shocks/dampers

		202						Inspecting and maintaining Piping

		202								Flush piping

		202								Inspect piping

		202								Inspect piping for leaks

		202								Repair piping

		202								Replace piping

		202						Inspecting and maintaining Friction Disc/Side Bearing

		202								Adjust friction disc/side bearings

		202								Inspect friction disc/side bearings

		202								Replace friction disc/side bearings

		202						Inspecting and maintaining Shims (Floor Height Adjustment/Static Inspection)

		202								Add shims as needed

		202								Check shims (floor height adjustment/static inspection)

		202						Inspecting and maintaining Spherical Ring/Slewing Ring

		202								Inspect spherical bearing/slewing ring

		202								Lubricate spherical bearing/slewing ring

		202								Replace spherical bearing/slewing ring

		202						Inspecting and maintaining Articulation Support

		202								Inspect articulation support

		202								Repair articulation support

		202						Inspecting and maintaining Ball and Socket

		202								Inspect ball and socket

		202								Replace Teflon liner

		202				Tools				(can be integrated in other parts of module or taught separately)

		202								Demonstrate ability to use an axle press

		202								Demonstrate ability to use a wheel press

		202								Demonstrate ability to use a wheel bore

		202								Demonstrate ability to use a wheel profile gauge

		202								Demonstrate ability to use a back-to-back gauge

		202								Demonstrate ability to use a depth gauge

		202								Demonstrate ability to use a wheel tape/pie tape gauge

		202								Demonstrate ability to use a steel wheel gauge

		202								Demonstrate ability to use a dial indicator

		202								Demonstrate ability to use a car body height gauge

		202								Demonstrate ability to use a coupler height gauge

		202								Demonstrate ability to use a tape measure/ruler

		202								Demonstrate ability to use an armature run-out gauge

		202								Demonstrate ability to use a coupler level gauge

		202								Demonstrate ability to use a grease level gauge

		202								Demonstrate ability to use a feeler gauge

		202								Demonstrate ability to use a go no-go gauge

		202								Demonstrate ability to use a current collector gauge

		202								Demonstrate ability to use a trip device gauge

		202								Demonstrate ability to use a ultrasonic wheel measuring tool/profile meter

		202								Demonstrate ability to use a wheel truing machine

		202								Demonstrate ability to use a truck/tramming press

		202								Demonstrate ability to use a tire press

		202								Demonstrate ability to use a journal bearing press

		202								Demonstrate ability to use a industrial sized bandsaw

		202								Demonstrate ability to use a lathe

		202								Demonstrate ability to use a undercutters

		202								Demonstrate ability to use a mills

		202								Demonstrate ability to use a spin/load tester

		202								Demonstrate ability to use a hydraulic press

		202								Demonstrate ability to use a hydraulic fluid cleaning machine

		202								Demonstrate ability to use an inductive bearing heater

		202								Demonstrate ability to use a truck frame tester

		202								Demonstrate ability to use a hydraulic test bench/hydraulic caliper test bench/brake force tester

		202								Demonstrate ability to use portable test equipment

		202								Demonstrate ability to use a breakout box

		202								Demonstrate ability to use gearbox specialty tools

		202								Demonstrate ability to use brake adjustor tools

		202								Demonstrate ability to use a hydraulic pullers

		202								Demonstrate ability to use a torque wrench

		202								Demonstrate ability to use a megger

		202								Demonstrate ability to use a digital multi-meter

		202								Demonstrate ability to use a hydraulic vulcanized rubber spacers

		202								Demonstrate ability to use a parts-per-million brake fluid tester

		202								Demonstrate ability to use an oven

		202								Demonstrate ability to use an impregnator

		202								Demonstrate ability to use a plasma cutter

		202								Demonstrate ability to use a hoist

		202								Demonstrate ability to use basic hand tools

		202								Demonstrate ability to use a laptop and diagnostic software

		202								Demonstrate ability to use a bearing puller

		202								Demonstrate ability to use a test stand

		203		Propulsion and Dynamic Braking -- Intro and Preventive Maintenance												24		300		Schematics, same as above, lap top computer, tools listed in L.O.s, scope-meter/o-scope

		203				AC Propulsion

		203						Inspecting and maintaining Propulsion Inverter

		203								Clean and blow out inverter enclosure		changed based on comment		change to: Clean and blow out inverter enclosure

		203								Check for leaking capacitors and oil

		203								Demonstrate ability to follow safety procedures

		203								Demonstrate ability to read electrical schematics

		203								Demonstrate knowledge of 3 phase motors

		203								Torque screws to specifications

		203								Use high-pressure on appropriate areas

		203						Inspecting and maintaining Master Controller (for AC propulsion system)

		203								Check lever for free movement

		203								Demonstrate knowledge of pulse width modulation

		203								Inspect master controller for debris

		203								Lubricate using proper lubricant

		203								Overhauling Master Controller

		203								Repair master controller

		203								Replace master controller

		203								Test master controller

		203						Inspecting and maintaining Train Line Control

		203								Demonstrate knowledge of active high and low

		203								Demonstrate knowledge of differece between a short and an open

		203								Demonstrate knowledge of grounding

		203								Identify correct coupler pins		changed based on comment		change to: Identify correct coupler pins

		203								Read and interpret schematics

		203						Inspecting and maintaining the IGBT/GTO

		203								Clean IGBT/GTO

		203								Demonstrate knowledge of capacitor charge

		203								Demonstrate knowledge of electrostatic discharge

		203								Demonstrate knowledge of lock out/tag out

		203								Demonstrate proper use of thermal compound

		203								Follow procedures for making unit safe to work on

		203								Inspect IGBT/GTO for damage and odor

		203								Overhauling IGBT/GTO

		203								Perform reduced power test

		203								Repair module

		203								Replace module

		203								Test IBGT/GTO using laptop

		203						Inspecting and maintaining Electronic Control System

		203								Access faults

		203								Access history

		203								Clean electronic control system

		203								Demonstrate ability to read hexadecimal code

		203								Demonstrate ability to read the LEDs

		203								Demonstrate knowledge of MVFB (Multi-Function Vehicle Bus)

		203								Inspect electronic control system

		203								Overhauling Electronic Control System

		203								Read LEDs on propulsion container

		203								Replace cards

		203								Replace electronic control system

		203								Test electronic control system

		203								Test individual modules

		203								Test input and output

		203						Inspecting and maintaining Software

		203								Demonstrate ability to use testing functions

		203								Locate connectors

		203								Upgrade software		changed based on comment		change to: Upgrading software

		203								Ping connectors to read values

		203								Take measurements using connectors

		203								Verify correct version of software		changed based on comment		change to: Verify correct version of software

		203						Inspecting and maintaining Ventilation System

		203								Blow out sensors and blower fans

		203								Check airflow direction

		203								Check all fasteners

		203								Check fans using reduced power test

		203								Check pipe routing

		203								Check TCU for blower faults

		203								Check ventilation system for debris

		203								Clean ventilation system

		203								Identify intake and exhaust ends

		203								Lubricate ventilation system

		203								Overhauling Ventilation System

		203								Perform air flow test on ventilation system using proper safety procedures

		203								Repair fan and motor assembly

		203								Repair sensors

		203								Replace fan and motor assembly

		203								Replace filter following proper safety procedures

		203								Replace sensors

		203								Unclog heat sink

		203								Use proper nozzle for blow out

		203						Inspecting and maintaining Capacitor Filtering Coils

		203								Identify leaks and bulges

		203								Inspect capacitor filtering coils for arcing, debris and damage

		203								Overhauling Capacitor Filtering Coils

		203								Replace capacitor filtering coils

		203								Test capacitor filtering coils

		203						Inspecting and maintaining Chokes/Transformer

		203								Inspect chokes/transformer

		203								Overhauling Chokes/Transformer

		203								Replace chokes/transformer

		203						Inspecting and maintaining High Speed Circuit Breaker

		203								Adjust high speed circuit breaker

		203								Check fuse

		203								Check operation of main solenoid

		203								Clean high speed circuit breaker

		203								Disassemble high speed circuit breaker

		203								Inspect high speed circuit breaker

		203								Overhauling High Speed Circuit Breaker

		203								Test high speed circuit breaker

		203						Inspecting and maintaining Ground Fault System

		203								Change blown fuses

		203								Check fuses

		203								Demonstrate ability to read VOD (vehicle operator display)

		203								Inspect brushes, springs, wires, connectors

		203								Inspect ground fault system

		203								Isolate system

		203								Overhauling Ground Fault System

		203								Reset GFS relay

		203								Test fuses

		203								Test ground fault system

		203						Inspecting and maintaining Contactor/Arc Chutes

		203								Adjust contactor/arc chutes

		203								Clean contactor/arc chutes with compressed air

		203								Identify different types of connectors

		203								Identify excessive arcing

		203								Inspect contactor/arc chutes

		203								Overhauling Contactor/Arc Chutes

		203								Replace contactor/arc chutes

		203								Test contactor/arc chutes

		203						Inspecting and maintaining Resistance Units

		203								Check insulators and cage

		203								Check resistance

		203								Clean resistance units

		203								Inspect resistance units for cracks and damage

		203								Overhauling Resistance Units

		203								Replace resistance units

		203						Inspecting and maintaining Knife Switch (DC Link)

		203								Adjust knife switch

		203								Clean knife switch

		203								Inspect knife switch

		203								Lubricate knife switch

		203								Overhauling Knife Switch

		203								Replace knife switch

		203								Test knife switch

		203						Inspecting and maintaining Traction Motor

		203								Blow out traction motor

		203								Check cable routing

		203								Check fasteners

		203								Clean drain hole

		203								Clean traction motor

		203								Demonstrate knowledge of motor parts

		203								Inspect traction motor

		203								Lubricate traction motor in proper place using correct lubricant and correct amount

		203								Overhauling Traction Motor

		203						Inspecting and maintaining Speed Sensors/Tach sensors

		203								Adjust speed sensors/tach sensors

		203								Clean speed sensors/tach sensors

		203								Inspect speed sensors/tach sensors, wiring and connectors

		203								Overhaul Speed Sensors/Tach Sensors (if done locally)

		203								Remove speed sensors/tach sensors

		203								Replace speed sensors/tach sensors

		203						Inspecting and maintaining Speed Sensor Cable

		203								Test speed sensor cable

		203								Replace speed sensor cable

		203						Inspecting and maintaining Load Weight Sensors

		203								Adjust load weight sensors

		203								Inspect load weight sensors

		203								Inspect wearable items

		203								Measure wheel, floor level, load

		203								Overhauling Load Weight Sensors (if done locally)

		203								Replace load weight sensors

		203								Replace wearable items

		203								Test load weight sensors

		203						Inspecting and maintaining Load Cell

		203								Adjust link bar

		203								Adjust value

		203								Test value

		203						Inspecting and maintaining Overcurrent Protection

		203								Check operation of overcurrent protection

		203								Clean overcurrent protection

		203								Overhauling Overcurrent Protection

		203								Replace overcurrent protection

		203						Inspecting and maintaining Pulse Conditioning Unit

		203								Test pulse conditioning unit

		203								Replace pulse conditioning unit

		203				DC Propulsion

		203						Inspecting and maintaining Chopper

		203								Check capacitor bank for leaks

		203								Clean above, around and interior of enclosure		changed based on comment		change to: Clean above, around and interior of enclosure

		203								Clean capacitor bank

		203								Clean chokes/transformers

		203								Clean heat sink

		203								Clean thyristors

		203								Demonstrate knowledge of location and function of chopper

		203								Disassemble thyristors

		203								Identify capacitor bank

		203								Inspect capacitor bank

		203								Inspect chokes/transformers

		203								Inspect thyristors

		203								Overhauling Chopper

		203								Reassemble thyristors

		203								Replace capacitor bank

		203								Replace chokes/transformers

		203								Replace thyristors

		203						Inspecting and maintaining Cam Control

		203								Adjust cams and switches

		203								Adjust contactors

		203								Clean cams and switches

		203								Clean pilot motor

		203								Explain difference between acknowledgement and actuator contacts

		203								Inspect cams and switches

		203								Inspect pilot motor

		203								Overhauling Cam Control

		203								Repair pilot motor

		203								Replace cams and switches

		203								Replace pilot motor

		203								Test pilot motor

		203						Inspecting and maintaining Master Controller (for DC propulstion system)

		203								Check lever for free movement

		203								Demonstrate knowledge of pulse width modulation

		203								Inspect master controller for debris

		203								Locate and use repair manual

		203								Lubricate using proper lubricant

		203								Overhauling Master Controller

		203								Repair master controller

		203								Replace master controller

		203								Test master controller

		203						Inspecting and maintaining Electronic Control Unit

		203								Access faults

		203								Access history

		203								Calibrate after battery removal

		203								Change batteries

		203								Clean electronic control system

		203								Demonstrate knowledge of MVFB (Multi-Function Vehicle Bus)

		203								Identify cards by box number

		203								Inspect electronic control system

		203								Overhauling Electronic Control Unit

		203								Interpret LEDs on propulsion container		changed based on comment		change to: Examine LEDs on propulsion enclosure

		203								Replace cards

		203								Replace electronic control system

		203								Set time/date on TCU

		203								Test electronic control system

		203								Test individual modules

		203								Test input and output

		203						Inspecting and maintaining Ventilation System

		203								Adjust air flow sensor and timers

		203								Blow out sensors and blower fans

		203								Check airflow direction, unclog heat sink if needed

		203								Check all fasteners

		203								Check fans using reduced power test

		203								Check pipe routing

		203								Check TCU for blower faults

		203								Check ventilation system for debris

		203								Clean ventilation system

		203								Demonstrate knowledge of blower monitor circuit

		203								Identify intake and exhaust ends

		203								Lubricate ventilation system

		203								Overhauling Ventilation System

		203								Perform air flow test on ventilation system using proper safety procedures

		203								Repair fan and motor assembly

		203								Repair sensors

		203								Replace fan and motor assembly

		203								Replace filter following proper safety procedures

		203								Replace sensors

		203								Use proper nozzle for blow out

		203						Inspecting and maintaining High Speed Circuit Breaker

		203								Adjust high speed circuit breaker

		203								Check fuse

		203								Check operation of main solenoid

		203								Clean high speed circuit breaker

		203								Disassemble high speed circuit breaker

		203								Inspect high speed circuit breaker

		203								Overhauling High Speed Circuit Breaker

		203								Test high speed circuit breaker

		203						Inspecting and maintaining Contactor/Arc Chutes

		203								Adjust contactor/arc chutes

		203								Clean contactor/arc chutes with compressed air

		203								Identify different types of connectors

		203								Identify excessive arcing

		203								Inspect contactor/arc chutes

		203								Overhauling Contactor/Arc Chutes

		203								Replace contactor/arc chutes

		203								Replace contactor/arc chutes		deleted based on comment		change to DELETE (repeat from earlier)

		203								Test contactor/arc chutes

		203						Inspecting and maintaining Resistance Banks

		203								Check insulators and cage

		203								Check resistance

		203								Clean resistance banks

		203								Demonstrate knowledge of conditions that can make resistance banks implode

		203								Inspect resistance banks for cracks and damage

		203								Overhauling Resistance Banks

		203								Repair sections of resistance banks

		203								Replace resistance banks

		203						Maintaining Knife Switch (DC Link)				comment suggested deleting, committee decided to keep, these tasks are intentionally repeated from the AC section, since local agencies may only refer to one section in implementing the standards		change to DELETE (repeat from earlier in 203 under AC propulsion)

		203								Adjust knife switch				change to DELETE (repeat from earlier in 203 under AC propulsion)

		203								Clean knife switch				change to DELETE (repeat from earlier in 203 under AC propulsion)

		203								Inspect knife switch				change to DELETE (repeat from earlier in 203 under AC propulsion)

		203								Lubricate knife switch				change to DELETE (repeat from earlier in 203 under AC propulsion)

		203								Overhauling Knife Switch				change to DELETE (repeat from earlier in 203 under AC propulsion)

		203								Replace knife switch				change to DELETE (repeat from earlier in 203 under AC propulsion)

		203								Test knife switch				change to DELETE (repeat from earlier in 203 under AC propulsion)

		203						Inspecting and maintaining Overcurrent Protection

		203								Check operation of overcurrent protection

		203								Clean overcurrent protection

		203								Overhauling Overcurrent Protection

		203								Replace overcurrent protection

		203				Tools				(can be integrated in other parts of module or taught separately)

		203								Demonstrate ability to use bench test equipment (electric & hydraulic)

		203								Demonstrate ability to use laptop & software

		203								Demonstrate ability to use fluid cleaner/pump/oil analyzer

		203								Demonstrate ability to use caliper/brake release tools

		203								Demonstrate ability to use suspension spacer

		203								Demonstrate ability to use caliper stands

		203								Demonstrate ability to use brake force tester

		203								Demonstrate ability to use quick disconnect adapters/fittings

		203								Demonstrate ability to use signal generator to test sensors

		203								Demonstrate ability to use digital multi meter

		203								Demonstrate ability to use re-pin connectors

		203								Demonstrate ability to use insulation blankets (cutting rotor)

		203								Demonstrate ability to use acetylene torch

		203								Demonstrate ability to use welding equipment (arc, MIG, TIG, plasma cutter)

		203								Demonstrate ability to operate equipment mover

		203								Demonstrate ability to use filter carts

		203								Demonstrate ability to use breakout boxes

		203								Demonstrate ability to use portable test equipment

		203								Demonstrate ability to use oscilloscopes

		203								Demonstrate ability to use voltage/current regulators

		203								Demonstrate ability to use anti-static bags

		203								Demonstrate ability to use Torque wrenches

		203								Demonstrate ability to use hand tools

		203								Demonstrate ability to use crimping tools and use

		203								Demonstrate ability to use soldering tools

		203								Demonstrate ability to use heat shrink guns

		203								Demonstrate ability to use wire labeler

										Demonstrate ability to use vibration meter		added based on comment		add

		204		Auxilary Inverters and Batteries -- Intro and Preventive Maintenance												16		60		Lap top computer, scope-meter/o-scope, multi-meter, clamp-on amp meter, tools listed in L.O.s

		204				Batteries

		204						Inspecting and Maintaining NiCd Batteries

		204								Check and verify battery specifications

		204								Clean NiCd Batteries and connections

		204								Check NiCd battery specific gravities

		204								Check NiCd battery voltages

		204								Check liquid level of cells

		204								Calibrate and verify calibration

		204								Charge and load test battery condition

		204						Inspecting and Maintaining Lead Acid Batteries

		204								Check and verify battery specifications

		204								Clean Lead Acid Batteries

		204								Check Lead Acid battery specific gravities

		204								Check Lead Acid battery voltages

		204								Check liquid level of cells

		204								Calibrate and verify calibration

		204								Charge and load test battery condition

		204						Maintaining low voltage sensor

		204								Inspect and test thermal switches

		204								Inspect and test low voltage sensor

		204								Clean low voltage sensor

		204								Replace Thermal Switch

		204								Replace low voltage sensor

		204						Maintaining battery breaker disconnect

		204								Inspect battery breaker disconnect

		204								Clean battery breaker disconnect

		204								Test battery breaker disconnect

		204								Replace battery breaker disconnect

		204				Motor Alternator

		204						Maintaining DC Motors

		204								Clean DC motors

		204								Inspect DC motors

		204								Check and replace DC motor brushes

		204								Test DC motors

		204								Repair DC motors

		204								Replace DC motors

		204						Maintaining AC Motors

		204								Clean AC motors

		204								Inspect AC motors

		204								Test AC motors

		204								Repair AC motors

		204								Replace AC motors

		204						Maintaining Voltage Regulators

		204								Adjust voltage regulators

		204								Test voltage regulators

		204								Repair voltage regulators

		204								Replace voltage regulators

		204						Maintaining frequency / speed control components

		204								Test speed/frequency control

		204								Adjust speed/frequency control

		204								Repair speed/frequency control

		204								Replace speed/frequency control

		204				Solid State Inverter

		204						Maintaining GTOs

		204								Inspect GTOs

		204								Clean GTOs

		204								Test GTOs

		204								Replace GTOs

		204						Maintaining IGBTs

		204								Inspect IGBTs

		204								Clean IGBTs

		204								Test IGBTs

		204								Replace IGBTs

		204						Maintaining thyristors

		204								Inspect thyristors

		204								Clean thyristors

		204								Test thyristors

		204								Replace thyristors

		204						Maintaining other inverter components

		204								Maintain capacitor filters

		204								Maintain electronic controls

		204								Maintain output transformers

		204								Maintain ventilation

		204				Battery Charger / LVPS

		204						Maintaining battery charger and LVPS

		204								Maintain rectifier and filters

		204								Maintain input capacitor

		204								Maintain temperature sensor

		204								Maintain heater

		204								Maintain electronic controls

		204						Maintaining Aux Inverter ventilation system

		204								Replace filters

		204								Test sensors

		204								Replace sensors

		204								Test blower fan

		204								Replace blower fan

		204				Tools				(can be integrated in other parts of module or taught separately)

		204								Demonstrate ability to use laptop to test and diagnose system

		204								Demonstrate ability to use Bench Test Equipment to diagnose system

		204								Demonstrate ability to use digital multimeter

		204								Demonstrate ability to use oscilloscopes

		204								Demonstrate ability to use chart recorder

		204								Demonstrate ability to use ohm wheel / speed sensor

		205		Friction Brakes -- Intro and Preventive Maintenance												24		200		Tools under L.O.s, piping diagram, print book/schematics, same aids as above

		205				Hydraulic Braking														EHU bench tester, ECU bench tester

		205						Inspecting and maintaining Hydraulic Braking

		205								Analyze fluid

		205								Bleed system

		205								Check fluids

		205								Check system pressure

		205								Depressurize system

		205								Explain cause of low and high fluid readings

		205								Explain causes of fluid breakdown

		205								Explain fluid flash point and related safety precautions

		205								Fill fluids

		205								Flush fluids

		205								Identify braking system check points/sight glass location

		205								Identify contaminants and their effect on fluid appearance

		205								Identify different fluids and their uses

		205								Measure vehicle weight to set brake effort

		205								Recycle fluids

		205								Setup flush cart with proper piping

		205						Inspecting and maintaining Flush Cart

		205								Change filters

		205								Reset pump pressure

		205								Clean flush cart

		205								Explain meaning of different fault codes

		205								Describe load cells

		205				Electrical Hydraulic Unit

		205						Inspecting and maintaining Electrical Unit

		205								Blowout and clean commutators

		205								Check electrical unit for chafing and vibration

		205								Check for leaks and damage

		205								Check lord mounts

		205								Check tightness of ground shunts

		205								Clean valves

		205								Disassemble electrical unit

		205								Identify correct hose size and type

		205								Inspect electrical carbon brushes

		205								Reassemble electrical unit

		205								Replace breathers

		205								Replace cannon plugs

		205								Replace damaged fittings

		205								Replace damaged hoses

		205								Replace electrical carbon brushes

		205								Replace filters

		205								Replace fluid

		205								Replace transducers and seals

		205								Replace valves

		205								Replace wiring

		205								Test electrical unit

		205						Inspecting and maintaining Varistors/Pressure Transducers

		205								Check transducer output

		205								Choose proper filter

		205								Compare demand and actual readings

		205								Demonstrate ability read hydraulic schematics

		205								Demonstrate ability to diagnose transducer problems

		205								Replace varistors/transducer

		205								Test varistors/transducer

		205						Inspecting and maintaining Motor Assembly

		205								Cycle motor

		205								Inspect electrical carbon brushes

		205								Measure startup timing

		205								Repair bearings

		205								Repair electrical carbon brushes

		205								Replace bearings

		205								Replace electrical carbon brushes

		205								Replace motor assembly

		205								Test motor assembly

		205						Inspecting and maintaining Control Valves

		205								Verify valve position

		205								Describe control valve operation

		205								Test control valves

		205								Repair control valves

		205								Replace control valves

		205						Inspecting and maintaining Pump-Off Circuit

		205								Test release cable

		205								Check for leaks

		205								Inspect emergency brake hand pump

		205								Fill emergency brake hand pump

		205								Test emergency brake hand pump

		205								Describe purpose of a witness tag

		205								Test pump-off circuit

		205								Repair leaks in hoses or hard lines

		205								Test emergency brake hand pump

		205								Repair emergency brake hand pump

		205								Replace emergency brake hand pump

		205								Lock out  emergency brake hand pump system

		205								Bleed pressure

		205						Maintaining Cut-Off Switch

		205								Replace cut-off switch

		205						Inspecting and maintaining Accumulators

		205								Check nitrogen levels

		205								Fill accumulators

		205								Follow high pressure safety procedures

		205								Identify Schrader valve

		205								Check accumulator and mounting for damage and missing components

		205								Fill accumulators

		205								Replace accumulators

		205								Repair accumulators

		205								Change mounts

		205								Change rock shields

		205								Change hardlines

		205								Change Schraeder valves

		205				Actuator Brake

		205						Maintaining Spring

		205								Check spring

		205								Adjust spring

		205								Replace spring

		205						Maintaining Electric Motor

		205								Replace electric motor

		205								Test electric motor

		205				Pneumatic Braking System

		205						Inspecting and maintaining Check Valves

		205								Inspect check valves

		205								Test check valves

		205								Replace check valves

		205						Inspecting and maintaining Air Reservoir

		205								Inspect air reservoir

		205								Drain air reservoir

		205						Inspecting and maintaining Pneumatic Control Unit

		205								Inspect pneumatic control unit

		205								Test pneumatic control unit

		205								Repair pneumatic control unit

		205								Replace pneumatic control unit

		205						Performing Preventive Maintenance Brake Valves

		205								Inspect brake valves

		205								Test brake valves

		205								Repair brake valves

		205								Replace brake valves

		205						Inspecting and maintaining Air Gauges

		205								Test air gauges

		205								Replace air gauges

		205						Inspecting and maintaining Air Cocks

		205								Test air cocks

		205								Replace air cocks

		205						Inspecting and maintaining Hydraulic/Pneumatic Unit

		205								Test hydraulic/pneumatic unit

		205								Check oil level

		205								Fill hydraulic/pneumatic unit

		205								Replace hydraulic/pneumatic unit

		205						Inspecting and maintaining Air Compressor

		205								Test air compressor

		205								Check oil level

		205								Fill air compressor

		205								Inspect filter-drier

		205								Replace filter-drier

		205								Adjust pressure switches

		205								Replace air compressor

		205								Test filter-dryer

		205								Test pressure switches

		205								Replace pressure switches

		205								Replace air compressor

		205								Adjust pressure switches

		205								Replace pressure switches

		205				Common Brake Components

		205						Inspecting and maintaining Parking Brake

		205								Test parking brake

		205								Test failsafe operation

		205								Replace parking brake

		205								Repair parking brake

		205						Inspecting and maintaining Electronic Control Unit

		205								Clean electronic control unit

		205								Vacuum electronic control unit

		205								Check connectors

		205								Clear fault codes

		205								Explain function of reset button

		205								Replace electronic control unit

		205								Test cards

		205								Repair cards

		205								Replace cards

		205						Inspecting and maintaining Brake Calipers

		205								Check pivots

		205								Lubricate pivots

		205								Check brake calipers for leaks

		205								Check mountings and seals

		205								Identify uneven wear patters and explain causes

		205								Align caliper to rotor of train		changed based on comment		change to: Align caliper to rotor of train

		205								Replace brake calipers

		205								Repair brake calipers

		205								Test brake calipers

		205						Inspecting and maintaining Rotors

		205								Inspect rotors for cracks, FOD damage, wear lines, concaveness/convexness and rust

		205								Torque bolts to proper specifications

		205								Replace rotors

		205								Torque bolts to proper specifications

		205								Turn rotors

		205						Inspecting and maintaining Brake Pads/Shoes

		205								Inspect brake pads/shoes

		205								Replace brake pads/shoes

		205								Inspect clips

		205								Explain wear indicator

		205								Explain wear patterns and causes

		205								Remove clips/pins

		205								Replace clips/pins in correct orientation

		205						Inspecting and maintaining Brake Transducers

		205								Inspect brake transducers

		205								Clean brake transducers

		205								Repair brake transducers

		205								Replace brake transducers

		205								Test brake transducers

		205						Inspecting and maintaining Manual Brake Release

		205								Inspect manual brake release

		205								Replace manual brake release

		205								Test manual brake release

		205						Inspecting and maintaining Brake Bypass Switch (Electric Cutout)

		205								Test brake bypass switch

		205								Repair brake bypass switch

		205								Replace brake bypass switch

		205						Inspecting and maintaining Track Brake

		205								Measure track brake

		205								Test track brake

		205								Replace track brake

		205								Check suspension clearance and height

		205								Check for corrosion on wear plate

		205								Explain isolation

		205								Clean debris

		205								Replace rusty components

		205						Inspecting and maintaining Sanding System

		205								Test sanding system

		205								Fill sanding system

		205								Clean sanding system

		205								Check sand level

		205								Inspect tubes for obstructions

		205								Inspect nozzle

		205								Inspect heaters

		205								Inspect compressor

		205								Inspect level filters

		205								Clean seal

		205								Repair sanding system

		205								Replace sanding system

		205								Replace valve

		205								Replace drop tube

		205						Inspecting and maintaining Electrical Cabling

		205								Inspect cabling

		205								Check for corrosion on hangers

		205								Verify cables slide smoothly

		205								Inspect wiring harnesses for damage

		205								Identify when rerouting is necessary

		205								Repair electrical cabling

		205								Replace electrical cabling

		205								Repair connectors

		205						Inspecting and maintaining Piping and Hoses

		205								Inspect piping and hoses

		205								Verify piping and hoses slide smoothly

		205								Inspect wiring harnesses for damage

		205								Identify when rerouting is necessary

		205								Repair piping and hoses

		205								Replace piping and hoses

		205								Identify correct hose size and type

		205						Inspecting and maintaining Caliper Support Rod

		205								Lubricate caliper support rod

		205								Replace caliper support rod

		205								Adjust caliper support rod

		205						Inspecting and maintaining Caliper Support

		205								Lubricate caliper support

		205								Replace caliper support

		205						Inspecting and maintaining Filters

		205								Clean filters

		205								Replace filters

		205								Inspect intake filter for motors and electrical boxes

		205								Locate correct filter type and part number

		205								Replace filters

		205						Inspecting and maintaining Anti-Spinslide Circuits

		205								Test anti-spinslide circuits

		205								Clean speed sensors

		205								Locate sensors on axles, motor and gearbox

		205								Test anti-spinslide circuit

		205								Repair anti-spinslide circuit

		205								Replace anti-spinslide circuits

		205				Tools				(can be integrated in other parts of module or taught separately)

		205								Demonstrate ability to use bench test equipment (electric & hydraulic)

		205								Demonstrate ability to use laptop & software

		205								Demonstrate ability to use fluid cleaner/pump/oil analyzer & filter cart

		205								Demonstrate ability to use caliper/brake release tools

		205								Demonstrate ability to use caliper stands

		205								Demonstrate ability to use brake force tester

		205								Demonstrate ability to use signal generator to test sensors

		205								Demonstrate ability to use digital multi meter

		205								Demonstrate ability to use oscilloscope

		205								Demonstrate ability to use breakout boxes

		205								Demonstrate ability to use voltage/current regulators

		205								Demonstrate ability to use portable test unit

		205								Demonstrate ability to use megger/hipot

		205								Demonstrate ability to use a wheel lathe

		206		HVAC -- Intro and Preventive Maintenance												40		320		Lap top computer, gauges, same aids as above

		206				Background Knowledge

		206								Demonstrate ability to read schematics

		206								Demonstrate knowledge of what three phase is and how it works

		206								Explain the concept of a thermal fuse

		206								Identify different refrigerants and types of oil

		206								Identify correct seals for different refrigerants and types of oil

		206								Attain 608 Certification if required, or understand the requirements

		206				Compressor/Motor

		206						Inspecting and maintaining Compressor Assembly

		206								Adjust unloader valve

		206								Change oil and sight glass

		206								Check for air bubbles

		206								Check for moisture in sight glass

		206								Check oil level and sight glass		changed based on comment		change to: Check oil level using sight glass

		206								Demonstrate knowledge of difference between scroll compressor and piston compressor

		206								Describe failure symptoms

		206								Identify smell of burning oil

		206								Inspect compressor seals

		206								Perform oil analysis

		206								Repair crank case heater

		206								Replace compressor assembly

		206								Replace compressor seals

		206								Replace crank case heater

		206								Replace unloader valve

		206								Test crank case heater

		206								Test unloader valve operation

		206						Inspecting and maintaining Motor Coupling

		206								Inspect motor coupling

		206								Replace motor coupling

		206						Inspecting and maintaining AC Motor

		206								Inspect AC motor

		206								Check for frozen bearings

		206								Replace AC motor or worn bearings		changed based on comment		change to: Replace AC motor or worn bearings

		206						Inspecting and maintaining DC Motor

		206								Inspect DC motor

		206								Check commutator for wear or damage

		206								Clean brushes

		206								Change brushes

		206								Repair brush assembly

		206								Replace and adjust brush assembly

		206								Replace DC motor

		206						Inspecting and maintaining Compressor Mountings

		206								Inspect compressor mountings

		206								Change cushions on mountings

		206								Replace compressor mountings

		206						Inspecting and maintaining Piping and Fittings

		206								Check piping and fittings for leaks

		206								Check braided line for fraying or damage

		206								Repair piping and fittings

		206						Inspecting and maintaining Compressor Service Valves

		206								Inspect compressor service valves

		206								Replace compressor service valves

		206						Inspecting and maintaining Protection Devices

		206								Test pressure limit switches

		206								Inspect motor overload device

		206								Replace pressure limit switches

		206				Evaporators and Condensers

		206						Inspecting and maintaining Condenser Assembly

		206								Inspect condenser assembly

		206								Clean coils with compressed air or water

		206								Replace condenser assembly

		206						Inspecting and maintaining Fan Assembly

		206								Inspect AC motor

		206								Inspect DC motor

		206								Clean brushes

		206								Change brushes

		206								Inspect grill

		206								Replace grill

		206								Repair grill

		206								Replace AC motor

		206								Replace DC motor

		206						Inspecting and maintaining Condenser Fins

		206								Inspect fins for bends and other damage

		206								Clean fins

		206								Straighten fins

		206								Check for leaks

		206						Inspecting and maintaining Evaporator Fins

		206								Inspect fins for bends and other damage

		206								Clean fins

		206								Straighten fins

		206								Check for leaks

		206				Refrigeration Components

		206						Inspecting and maintaining Liquid Receiver Tank

		206								Inspect liquid receiver tank

		206								Replace liquid receiver tank

		206						Maintaining Filter Dryer

		206								Inspect filter dryer

		206								Replace filter dryer

		206						Inspecting and maintaining Heater Core Elements

		206								Inspect thermal switches

		206								Test heater core elements for opens

		206								Inspect heater core elements

		206								Replace heater core elements

		206						Inspecting and maintaining Piping

		206								Inspect piping for leaks and chafing

		206								Inspect relief plugs

		206								Inspect piping

		206								Repair piping

		206						Inspecting and maintaining Air Filters

		206								Replace air filter

		206						Inspecting and maintaining Condensation Pan/Drain

		206								Inspect condensation pan/drain

		206								Clean condensation pan/drain

		206								Blow out drain lines with compressed air

		206						Inspecting and maintaining Sight Glass

		206								Inspect sight glass for moisture

		206								Replace sight glass

		206						Inspecting and maintaining Expansion Valve

		206								Inspect expansion valve

		206								Test expansion valve using super heat check

		206								Replace or adjust expansion valve

		206						Inspecting and maintaining Solenoid Valve

		206								Check solenoid valve operation

		206								Inspect solenoid valve

		206								Replace solenoid valve

		206				Heaters

		206						Inspecting and maintaining Cab Heaters/Defrosters

		206								Inspect can heaters/defrosters

		206								Test cab heaters/defrosters

		206								Clean cab heaters/defrosters

		206								Replace cab heaters/defrosters (teach in level 250 if this is backshop work)

		206								Repair cab heaters/defrosters (teach in level 250 if this is backshop work)

		206								Rebuild cab heaters/defrosters (teach in level 250 if this is backshop work)

		206						Inspecting and maintaining Sidewall/Floor Heaters

		206								Test sidewall/floor heaters

		206								Clean sidewall/floor heaters

		206								Repair sidewall/floor heaters

		206								Replace sidewall/floor heaters

		206						Inspecting and maintaining Overhead Heat

		206								Inspect overhead heat

		206								Test overhead heat

		206								Repair overhead heat

		206								Replace overhead heat

		206				HVAC Controls

		206						Inspecting and maintaining Thermostats

		206								Adjust thermostats

		206								Replace thermostats

		206						Inspecting and Maintaining Low Pressure Switch				changed based on comment		change to: Inspect and/or replace Low Pressure Switch

		206						Inspecting and Maintaining High Pressure Switch				changed based on comment		change to: Inspect and/or replace High Pressure Switch

		206						Inspecting and maintaining Flow Switch

		206								Test flow switch

		206								Replace flow switch

		206						Inspecting and maintaining Temperature Controls/Sensors

		206								Test temperature controls/sensors

		206								Replace temperature controls/sensors

		206				Electrical Circuits and Electronic Controls

		206						Inspecting and maintaining Relays and Connectors

		206								Test if relays and connectors can hold load

		206								Inspect relays and connectors

		206								Replace relays and connectors

		206						Inspecting and maintaining Control Boards

		206								Test control boards

		206								Perform function tests with portable test equipment

		206								Replace control boards

		206						Inspecting and maintaining Overcurrent Protection

		206								Test overcurrent protection

		206								Replace overcurrent protection

		206						Inspecting and maintaining GFI Protection

		206								Test GFI protection

		206								Replace GFI protection

		206				Tools

		206								Demonstrate ability to use oil test kit

		206								Demonstrate ability to use refrigerant recovery/recycle machine

		206								Demonstrate ability to use two-stage vacuum pumps

		206								Demonstrate ability to use pressure and vacuum micron gauge

		206								Demonstrate ability to use refrigerant leak detectors

		206								Demonstrate ability to use laptop and software, portable test unit

		206								Demonstrate ability to use breakout box

		206								Demonstrate ability to use thermometers

		206								Demonstrate ability to use manifold gauge set

		206								Demonstrate ability to use temp bulb/ribbon

		206								Demonstrate ability to use laser sensor

										Demonstrate ability to use vibration meter		added based on comment		add

		207		Current Collection and Distribution -- Intro and Preventive Maintenance												8		120		Same as above

		207				Background Knowledge

		207								Demonstrate understanding of basic AC/DC electricity

		207				Safety

		207								Follow safety procedures

		207				Pantograph

		207						Inspecting and maintaining Pantograph Collector

		207								Inspect carbon strips condition and thickness

		207								Adjust carbon strips

		207								Inspect head bushings

		207								Replace head bushings

		207								Inspect horns

		207								Paint horns

		207								Inspect carbon strip heater

		207								Test carbon strip heater

		207								Measure head for proper leveling and carbon strips parallelism

		207								Replace carbon strips

		207								Replace horns

		207								Replace carbon strip heater

		207						Inspecting and maintaining Pantograph Collector Head

		207								Test Electrical lowering device

		207								Adjust Electrical lowering device

		207								Repair Electrical Lowering device

		207								Replace Electrical lowering device

		207						Inspecting and maintaining Manual Lowering Device

		207								Test manual lowering device

		207								Repair or replace manual lowering device

		207						Inspecting and maintaining insulator

		207								Clean all insulators

		207								Inspect frame and insulated mounts

		207								Replace insulators

		207						Inspecting and maintaining Raising Mechanism (Springs)

		207								Inspect shear pin

		207								Adjust raising mechanism

		207								Check spring tension

		207								Replace raising mechanism

		207						Inspecting and maintaining Control Box

		207								Test control box

		207								Adjust control box

		207								Adjust pole controls

		207								Replace control box

		207						Inspecting and maintaining Coupling Rod

		207								Inspect coupling rod

		207								Lubricate coupling rod

		207								Replace and adjust coupling rod

		207						Inspecting and maintaining Auto Drop

		207								Inspect auto drop

		207								Replace auto drop

		207				Third Rail

		207						Describe safety considerations for workign with high voltage third rail

		207						Inspecting and maintaining Collector Paddle Assembly

		207								Inspect collector paddle assembly

		207								Adjust paddle assembly

		207								Clean paddle assembly

		207								Replace paddle assembly

		207								Inspect arc shield

		207								Clean arc shield

		207								Inspect height adjustor

		207								Adjust height adjustor

		207								Inspect paddle

		207								Adjust paddle angle

		207								Replace paddle

		207								Replace arc shield

		207								Replace height adjustor

		207								Replace arc shield

		207						Inspecting and maintaining Bus Bar

		207								Inspect bus bar

		207								Clean bus bar

		207								Replace bus bar

		207						Inspecting and maintaining Shoe Beams/Gibs

		207								Inspect shoe beams/gibs

		207								Adjust shoe beams/gibs

		207								Clean shoe beams/gibs

		207								Replace shoe beams/gibs

		207				Trolley Pole

		207						Inspecting and maintaining Pole Base

		207								Test pole base

		207								Inspect pole base

		207								Replace pole base

		207						Inspecting and maintaining Pole

		207								Test pole

		207								Replace pole

		207						Inspecting and maintaining Harp

		207								Test harp

		207								Replace harp

		207						Inspecting and maintaining Slider

		207								Replace slider

		207						Inspecting and maintaining Rope and Retriever

		207								Inspect rope and retriever

		207								Replace rope and retriever

		207				Common Components

		207						Inspecting and maintaining Surge Arrestor (Lightning Arrestor)

		207								Inspect surge arrestor

		207								Clean surge arrestor

		207								Replace surge arrestor

		207						Inspecting and maintaining Main Breaker (High Speed Circuit Breaker, Line Contactor)

		207								Inspect main breaker

		207								Test main breaker

		207								Lubricate main breaker

		207								Shim main breaker

		207								Replace contacts on main breaker

		207						Inspecting and maintaining Fuse

		207								Inspect fuse

		207								Test fuse

		207								Replace fuse

		207						Inspecting and maintaining Cables

		207								Inspect cables

		207								Replace cables

		207						Inspecting and maintaining Shunts

		207								Inspect shunts for looseness and fraying

		207								Replace shunts

		207						Inspecting and maintaining Tension Spring

		207								Inspect tension spring

		207								Adjust tension spring

		207				Tools

		207								Demonstrate ability to use a spring tension gauge

		207								Demonstrate ability to use gauges/collector stick

		207								Demonstrate ability to use a level or sqaure

		207								Demonstrate ability to use a test stand

		207								Demonstrate ability to use a torque wrench

		207								Demonstrate ability to use a spanner wrench

		207								Demonstrate ability to use a chart recorder

		207								Demonstrate ability to use calipers

		207								Demonstrate ability to use contact balance

		207								Demonstrate ability to use an Volt/Ohm Meter

		207								Demonstrate ability to use a Megger

		208		Car Body -- Intro and Preventive Maintenance												16		120		Same as above, rail car

		208				Articulation

		208						Inspecting and maintaining Link

		208								Inspect link

		208								Lubricate link

		208								Adjust link

		208								Replace link

		208						Inspecting and maintaining Bearings, Rollers and Slides

		208								Inspect bearings, rollers and slides

		208								Lubricate bearings, rollers and slides

		208								Replace bearings, rollers and slides

		208						Inspecting and maintaining Dampener

		208								Inspect dampener

		208								Lubricate dampener

		208								Replace dampener		changed based on comment		change to: Replace dampener (lower case d)

		208						Inspecting and maintaining Bellows

		208								Inspect bellows

		208								Replace bellows

		208						Inspecting and maintaining Removable Panels

		208								Inspect removable panels

		208								Replace removable panels

		208						Inspecting and maintaining Articulation Joint

		208								Inspect articulation joint

		208								Lubricate articulation joint

		208								Repair articulation joint

		208								Replace articulation joint

		208				Interior

		208						Inspecting and maintaining Flooring

		208								Inspect flooring

		208								Clean flooring

		208								Test threshold heaters

		208								Repair flooring

		208								Repair threshold heaters

		208								Replace threshold heaters

		208						Inspecting and maintaining Stairs

		208								Inspect stairs

		208								Clean stairs

		208								Test step heaters

		208								Repair stairs

		208								Repair step heaters

		208								Replace step heaters

		208						Inspecting and maintaining Windows

		208								Inspect windows

		208								Clean windows

		208								Inspect vandal guard

		208								Clean vandal guard

		208								Repair windows

		208								Replace windows

		208								Replace vandal guard

		208						Inspecting and maintaining Seats

		208								Inspect seats

		208								Clean seats

		208								Repair seats

		208								Replace seats

		208						Inspecting and maintaining Sanding System

		208								Test sanding system

		208								Clean sanding system

		208								Fill sanding system

		208								Repair sanding system

		208						Inspecting and maintaining Stanchions/Modesty Panel

		208								Inspect stanchions/modesty panel

		208								Clean stanchions/modesty panel

		208								Repair stanchions/modesty panel

		208								Replace stanchions/modesty panel

		208						Inspecting and maintaining Interior Panels

		208								Inspect interior panels

		208								Clean interior panels

		208								Repair interior panels

		208								Replace interior panels

		208						Inspecting and maintaining Signage

		208								Inspect signage

		208								Replace signage

		208						Inspecting and maintaining Low Level Exit Path Marking

		208								Inspect low level path exit marking

		208								Replace low level path exit marking

		208						Inspecting and maintaining Fire Extinguisher

		208								Inspect fire extinguisher

		208								Replace fire extinguisher

		208						Inspecting and maintaining First Aid Kit

		208								Inspect first aid kit

		208								Replace first aid kit

		208						Inspecting and maintaining End Doors

		208								Inspect end doors

		208								Adjust end doors

		208								Repair end doors

		208								Replace end doors

		208				Exterior

		208						Inspecting and maintaining Body Panels

		208								Inspect body panels

		208								Repair body panels

		208								Replace body panels

		208						Inspecting and maintaining Skirts/Struts

		208								Inspect skirts/struts

		208								Repair skirts/struts

		208								Replace skirts/struts

		208						Inspecting and maintaining Mirrors

		208								Inspect mirrors

		208								Clean mirrors

		208								Test mirror heaters

		208								Repair mirrors

		208								Replace mirrors

		208								Repair mirror heaters

		208								Replace mirror heaters

		208						Inspecting and maintaining Grab Rails

		208								Inspect grab rails

		208								Replace grab rails

		208						Inspecting and maintaining Wipers

		208								Test wipers

		208								Inspect wipers

		208								Replace wipers

		208								Inspect or replace wiper linkage

		208						Inspecting and maintaining Horn/Gong/Whistle

		208								Test horn/gong/whistle and horn mount

		208								Inspect horn/gong/whistle and horn mount

		208								Replace horn/gong/whistle

		208						Inspecting and maintaining Windows/Frames

		208								Inspect windows/frames

		208								Replace windows/frames

		208						Inspecting and maintaining Under-Frame and Brackets

		208								Measure under-frame and brackets

		208								Inspect under-frame and brackets

		208								Repair under-frame and brackets

		208								Replace under-frame and brackets

		208						Inspecting and maintaining Equipment Boxes (Mounts and Covers)

		208								Inspect equipment boxes

		208								Repair equipment boxes

		208								Replace equipment boxes

		208						Inspecting and maintaining Snow Plow/Pilot

		208								Measure snow plow/pilot

		208								Inspect snow plow/pilot

		208								Repair snow plow/pilot

		208								Replace snow plow/pilot

		208						Inspecting and maintaining ADA Ramps/Tread Plate

		208								Inspect ADA ramps/tread plate

		208								Repair ADA ramps/tread plate

		208								Replace ADA ramps/tread plate

		208						Inspecting and maintaining Wheel Chair Lifts

		208								Test wheel chair lifts

		208								Inspect wheel chair lifts

		208								Repair wheel chair lifts

		208								Replace wheel chair lifts

		208						Inspecting and maintaining Ducts and Grills

		208								Inspect ducts and grills

		208								Clean ducts and grills

		208								Repair ducts and grills

		208								Replace ducts and grills

		208						Inspecting and maintaining Safety Boards

		208								Measure safety boards

		208								Inspect safety boards

		208								Repair safety boards

		208								Replace safety boards

		208						Inspecting and maintaining Between Car Barriers/Chains

		208								Inspect between car barriers/chains

		208								Replace between car barriers/chains

		208				Lighting Systems

		208						Inspecting and maintaining Door Buttons

		208								Test door buttons

		208								Inspect door buttons

		208								Replace door buttons

		208						Inspecting and maintaining Emergency Flashers

		208								Test emergency flashers

		208								Inspect emergency flashers

		208								Replace emergency flashers

		208						Inspecting and maintaining Door Indicator Lights

		208								Test door indicator lights

		208								Inspect door indicator lights

		208								Replace door indicator lights

		208						Inspecting and maintaining Head Lights

		208								Test head lights

		208								Inspect head lights

		208								Replace head lights

		208								Align head lights

		208								Clean head lights

		208						Inspecting and maintaining Stop/Tail Lights

		208								Test stop/tail lights

		208								Inspect stop/tail lights

		208								Replace stop/tail lights

		208						Inspecting and maintaining Brake Indicator Lights

		208								Test brake indicator lights

		208								Inspect brake indicator lights

		208								Replace brake indicator lights

		208						Inspecting and maintaining Roof/Rail Lights

		208								Test roof/rail lights

		208								Inspect roof/rail lights

		208								Replace roof/rail lights

		208								Align roof/rail lights

		208								Clean roof/rail lights

		208						Inspecting and maintaining Marker Lights

		208								Test marker lights

		208								Inspect marker lights

		208								Replace marker lights

		208						Inspecting and maintaining Interior Lights

		208								Test interior lights

		208								Inspect interior lights

		208								Replace interior lights

		208						Inspecting and maintaining Car Fault Indicator

		208								Test car fault indicator

		208								Inspect car fault indicator

		208								Replace car fault indicator

		208						Inspecting and maintaining Passenger Emergency Lights

		208								Test passenger emergency lights

		208								Inspect passenger emergency lights

		208								Replace passenger emergency lights

		208						Performing Preventive Stop Request Lights

		208								Test stop request lights

		208								Inspect stop request lights

		208								Replace stop request lights

		208				Cab

		208						Inspecting and maintaining Cab Door

		208								Inspect cab door

		208								Repair cab door

		208								Replace cab door

		208						Inspecting and maintaining Windshield/Frame

		208								Inspect windshield/frame

		208								Repair windshield/frame

		208								Replace windshield/frame

		208						Performing Preventative Maintenance on Operator Seat

		208								Test operator seat

		208								Inspect operator seat

		208								Repair operator seat

		208								Replace operator seat

		208						Inspecting and maintaining Operator Controls/Indicators

		208								Test operator controls/indicators

		208								Inspect controls/indicators

		208								Clean controls/indicators

		208								Replace controls/indicators

		208								Repair controls/indicators

		208						Inspecting and maintaining Breakers/Cut-Out Switches

		208								Inspect breakers/cut-out switches

		208								Repair breakers/cut-out switches

		208								Replace breakers/cut-out switches

		208						Inspecting and maintaining Wiper Motors/Regulator

		208								Test wiper motors/regulator

		208								Inspect wiper motors/regulator

		208								Repair wiper motors/regulator

		208								Replace wiper motors/regulator

		208						Inspecting and maintaining Cab Ceiling Lighting

		208								Test cab ceiling lighting

		208								Inspect cab ceiling lighting

		208								Replace cab ceiling lighting

		208								Repair cab ceiling lighting

		208						Inspecting and maintaining Dash Lights

		208								Test dash lights

		208								Inspect dash lights

		208								Repair dash lights

		208								Replace dash lights

		208						Inspecting and maintaining First Aid Kit

		208								Inspect first aid kit

		208								Replace first aid kit

		208						Inspecting and maintaining Fire Extinguisher

		208								Inspect fire extinguisher

		208								Replace fire extinguisher

		208						Inspecting and maintaining Sun Visors

		208								Test sun visors

		208								Inspect sun visors

		208								Repair sun visors

		208								Replace sun visors

		209		Doors -- Intro and Preventive Maintenance												24		80		Same as above, PTU, volt-o-meter, pressure gauge

		209				Door Controls

		209						Explaining safety concerns of door operation and maintenance (pinching, motors, voltage)

		209						Inspecting and maintaining Control Unit

		209								Inspect control unit

		209								Test control unit with protable test equipment

		209								Download software, reprogram door controller and check for faults

		209								Replace control unit

		209						Inspecting and maintaining Door Cut-Out

		209								Test door cut-out

		209								Test individual doors and door interlocks

		209								Adjust and/or repair door cut-out

		209								Replace door cut-out

		209						Inspecting and maintaining Out of Service Light

		209								Test out of service light

		209								Replace out of service light

		209								Test door open indicator light

		209								Replace door open indicator light

		209						Inspecting and maintaining Relays/Solenoids

		209								Test relays/solenoids

		209								Replace relays/solenoids

		209						Inspecting and maintaining Motors/drive mechanisms

		209								Test motors/engines

		209								Repair motors/engines

		209								Replace motors/engines

		209								Adjust motors/engines

		209						Inspecting and maintaining limit, proximity and micro switches

		209								Test switches

		209								Adjust switches

		209								Replace switches

		209						Inspecting and maintaining Sensors

		209								Test sensors

		209								Adjust sensors

		209								Replace sensors

		209						Inspecting and maintaining Sensitive Edges

		209								Test sensitive edges

		209								Adjust sensitive edges

		209								Replace sensitive edges

		209						Inspecting and maintaining ADA Warnings

		209								Test ADA warnings

		209								Replace ADA warnings

		209						Inspecting and maintaining Crew Switch

		209								Test crew switch

		209								Repair crew switch

		209								Replace crew switch

		209						Inspecting and maintaining Emergency Release mechanism

		209								Test emergency release mechanism

		209								Lubricate emergency release mechanism

		209								Adjust emergency release mechanism

		209								Repair emergency release mechanism

		209								Replace emergency release mechanism

		209				Door Panel and Track

		209						Inspecting and maintaining Roller/Hangers and linkage

		209								Inspect roller/hangers

		209								Lubricate roller/hangers

		209								Adjust roller/hangers

		209								Repair roller/hangers

		209								Replace roller/hangers

		209								Inspect door guide

		209								Adjust door guide

		209								Replace door guide

		209						Inspecting and maintaining door glass

		209								Clean door glass

		209								Inspect door glass

		209								Replace door glass

		209						Inspecting and maintaining Gasket/Seals

		209								Inspect gasket/seals

		209								Lubricate gasket/seals

		209								Adjust gasket/seals

		209								Replace gasket/seals

		209						Inspecting and maintaining cab door Locks

		209								Test door locks

		209								Replace door locks

		209						Inspecting and maintaining cab doors

		209								Test cab doors

		209								Lubricate cab doors

		209								Adjust cab doors

		209								Replace cab doors

		209						Inspecting and maintaining heated thresholds (northern climates only)				changed based on comment		change to: "and"

		209								Inspect heated thresholds

		209								Test heated thresholds

		209								Repair heated thresholds

		209				Tools

		209								Demonstrate ability to use a laptop/portable test unit

		209								Demonstrate ability to use gauges

		209								Demonstrate ability to use a sensitive edge tester

		209								Demonstrate ability to use a window installation tool

		210		Communication Systems -- Intro and Preventive Maintenance												16		120		Mock-up, on board self-test feature, PTU, lap top, same as above, EEPROM burner

		210						Demonstrate ability to perform surface mount soldering

		210				Communication Control Unit

		210						Inspecting and maintaining Radio (Two-Way)

		210								Test radio (two way)

		210								Replace radio (two way)

		210								Repair radio (two way)

		210						Maintaining Dedicated Power Supply (Radio)

		210								Replace dedicated power supply (radio)

		210						Inspecting and maintaining Handset/Mic

		210								Test handset/mic

		210								Replace handset/mic

		210								Repair handset/mic

		210						Inspecting and maintaining Public Address System

		210								Test control unit public address system

		210								Repair public address system

		210						Inspecting and maintaining Amplifier(s)

		210								Test amplifier(s)

		210								Adjust amplifier(s)

		210								Replace amplifier(s)

		210								Rebuild amplifier(s)

		210						Inspecting and maintaining Automatic Announcement Circuit

		210								Test automatic announcement circuit

		210								Replace automatic announcement circuit

		210								Rebuild automatic announcement circuit

		210						Inspecting and maintaining Interior Communications

		210								Test interior communications

		210								Replace interior communications

		210						Inspecting and maintaining Passenger Emergency Intercom

		210								Test passenger emergency intercom

		210								Repair passenger emergency intercom

		210								Replace passenger emergency intercom

		210						Inspecting and maintaining Passenger Emergency Switch

		210								Test passenger emergency switch

		210								Repair passenger emergency switch

		210								Replace passenger emergency switch

		210						Inspecting and maintaining Switch

		210								Test speakers

		210								Measure speakers

		210								Repair speakers

		210								Replace speakers

		210						Inspecting and maintaining Antenna

		210								Test antenna

		210								Measure antenna

		210								Replace antenna

		210				Signs

		210						Inspecting and maintaining Destination Signs

		210								Inspect destination signs

		210								Test destination signs

		210								Repair destination signs

		210								Replace destination signs

		210						Inspecting and maintaining Next Stop Signs

		210								Inspect next stop signs

		210								Test next stop signs

		210								Repair next stop signs

		210								Replace next stop signs

		210						Inspecting and maintaining Route Sign

		210								Inspect route sign

		210								Test route sign

		210								Repair route sign

		210								Replace route sign

		210				Closed Circuit TV

		210						Inspecting and maintaining Digital Video Recorder

		210								Inspect

		210								Replace

		210								Reformat

		210								Download

		210								Test

		210								Program

		210								Repair

		210						Inspecting and maintaining Removable Hard Drives

		210								Inspect removable hard drives

		210								Replace removable hard drives

		210								Reformat removable hard drives

		210						Inspecting and maintaining Cameras

		210								Inspect cameras

		210								Replace cameras

		210						Inspecting and maintaining Amplifier(s)

		210								Test amplifier(s)

		210								Replace amplifier(s)

		210								Program amplifier(s)

		210						Inspecting and maintaining Monitors

		210								Test monitors

		210								Replace monitors

		210						Inspecting and maintaining Wiring

		210								Inspect wiring

		210								Replace wiring

		210								Repair wiring

		210						Inspecting and maintaining Mounts/Hardware

		210								Inspect mounts/hardware

		210								Replace mounts/hardware

		210								Repair mounts/hardware

		211		CBTC (ATP - ATO) -- Intro and Preventive Maintenance												24		160		Lap top, signal generator, o-scope, loop tester

		211				Automatic Train Protection

		211						Inspecting and maintaining Coils

		211								Test coils

		211								Inspect coils

		211						Inspecting and maintaining Modules/CPU

		211								Test modules/CPU

		211								Replace modules/CPU

		211						Inspecting and maintaining Circuit Boards

		211								Test circuit boards

		211								Replace circuit boards

		211						Inspecting and maintaining Vital Relay

		211								Test vital relay

		211								Replace vital relay

		211						Inspecting and maintaining Power Supply

		211								Test power supply

		211								Replace power supply

		211						Inspecting and maintaining Radio/Antenna

		211								Test radio/antenna

		211								Replace radio/antenna

		211						Inspecting and maintaining Operator Acknowledgement Button

		211								Test operator acknowledgement button

		211								Replace operator acknowledgement button

		211						Inspecting and maintaining Operator By-Pass Switch

		211								Test operator by-pass switch

		211								Replace operator by-pass switch

		211						Inspecting and maintaining Visual and Audible Alarms

		211								Test visual and audible alarms

		211								Replace visual and audible alarms

		211						Inspecting and maintaining Train Operator Display

		211								Test train operator display

		211								Replace train operator display

		211						Inspecting and maintaining Operator Interface Panel

		211								Test operator interface panel

		211								Replace operator interface panel

		211						Inspecting and maintaining Speed Measuring Device

		211								Test speed measuring device

		211								Replace speed measuring device

		211				Automatic Train Operation

		211						Inspecting and maintaining Train Operator Display

		211								Test train operator display

		211								Replace train operator display

		211						Inspecting and maintaining Train Operator Panel

		211								Test train operator panel

		211								Replace train operator panel

		211						Inspecting and maintaining ATO Modules/CPU

		211								Test ato modules/CPU

		211								Replace ato modules/CPU

		211						Inspecting and maintaining Power Supply

		211								Test power supply

		211								Replace power supply

		211						Inspecting and maintaining Radio Antenna

		211								Test radio/antenna

		211								Replace radio/antenna

		211						Inspecting and maintaining Train to Wayside Communication

		211								Test train to wayside communication

		211								Replace train to wayside communication

		211						Inspecting and maintaining Operator Acknowledgement Button

		211								Test operator acknowledgement button

		211								Repair operator acknowledgement button

		211								Replace operator acknowledgement button

		211						Inspecting and maintaining Operator By-Pass Switch

		211								Test operator by-pass switch

		211								Replace operator by-pass switch

		211						Inspecting and maintaining Visual and Audible Alarms

		211								Test visual and audible alarms

		211								Replace visual and audible alarms

		211						Inspecting and maintaining Operator Interface Panel

		211								Test operator interface panel

		211								Replace operator interface panel

		211				Automatic Train Supervision

		211						Inspecting and maintaining Monitor

		211								Test monitor

		211								Replace monitor

		211						Inspecting and maintaining Module/CPU

		211								Test module/CPU

		211								Replace module/CPU

		211				Speed Regulator

		211						Inspecting and maintaining Power Supply

		211								Test power supply

		211								Replace power supply

		211						Inspecting and maintaining Module/CPU

		211								Test module/CPU

		211								Replace module/CPU

		212		Monitoring, Diagnosing and Troubleshooting Overview								changes have been made to this section to use generic terms instead of specific equipment, and to spell out terms that had previously been acronyms see specific changes below.		comment: All references to specific vendor's equipment (i.e. KLIP) should be removed and replaced with the functional name of the equipment		24		120		Lap top

		212				Troubleshooting Electrical - Electronic Systems

		212						Symbols and Circuits Review

		212						Meters and Terminology Review

		212						Intro to troubleshooting DC and AC systems

		212						Intro to troubleshooting digital systems

		212						Circuits Measurement

		212				Monitoring and Diagnostic System (M&D)

		212						Inspecting and maintaining Operator Display

		212								Access codes

		212								Boot up system

		212								Demonstrate knowledge of difference between active and passive car

		212								Demonstrate knowledge of how the operator display connects to monitoring and diagnostic system		changed "KLIP" to "monitoring and diagnostic system"

		212								Demonstrate knowledge of system addressing functions

		212								Demonstrate knowledge of Train Control Unit function

		212								Ensure correct terminator is installed on correct side of train		changed based on comment		change to: Ensure correct terminator is installed on correct side of train (spelling / grammar correction)

		212								Program unit from floppy disk

		212								Remove display from power supply

		212								Replace display

		212								Test functions

		212						Inspecting and maintaining Local Panel Indicator

		212								Change light bulbs

		212								Check for burnt bulbs

		212								Demonstrate knowledge of indicator lights

		212								Demonstrate knowledge of proper method for opening control panel

		212								Orient decals

		212						Inspecting and maintaining Trainline monitoring and diagnosing station/equipment				changed from "multiplexer/KLIP station"

		212								Demonstrate knowledge of digital-to-analog module function

		212								Demonstrate knowledge of monitoring and diagnosing station function		changed from "KLIP station function"

		212								Identify function of each module

		212								Identify functions of input module lights

		212								Identify location of monitoring and diagnosing components		changed from "KLIP station"

		212								Program System software and sub system communication protocol for multifunction vehicle bus operation		changed from "KLIP station (boot loader, operating system, MVB Operation)

		212								Set and verify address of system components		changed from "set address"

		212								Test light on power supply

		212								Test lights on input module

		212						Inspecting and maintaining Software

		212								Check annunciation systems in communication software

		212								Check automatic passenger counter software

		212								Check Brake Control Unit software codes and faults		change from "BCU"

		212								Check chip programmer software

		212								Check multi meter software		change from "fluke meter"

		212								Check inverter software phases, voltages, currents and faults

		212								Check Traction control unit software codes, switches, relays and line power		change from "TCU"

		212								Demonstrate knowledge of hyperterminal

		212								Run HVAC software test program

		212								Run Traction control unit software tests		change from "TCU"

		212								Set HVAC software parameters

		212								Set Traction control unit software parameters and times		change from "TCU"

		212								Set timing in door software

		Level 300 -- Advanced Theory of operation and Troubleshooting of Systems														344		3400

		300		Advanced methods of Monitoring, Diagnosing and Troubleshooting												24		200		Multi meter, Chart Recorder, Lap Top, Vendor Manual, Simulator-service vechicle		Per Vechicle

		300				Advanced Troubleshooting Techniques for Electrical - Electronic Systems

		300						Electric Motor Drives

		300						Mechanical and Solid State Switches

		300						Testing Diodes, Transistors, and Thyristors

		300						Troubleshooting electronic systems

		300				Advanced Electrical Ladder Drawings

		300						Multiple Page Prints

		300						Electronic Sensors

		300						International Drawings

		300						PLC Prints

		300						Troubleshooting Exercises

		300				Event Recorder

		300						Maintaining Sensors/Inputs

		300								Replace sensors/inputs

		300								Overhauling Sensors/Inputs

		300						Maintaining Hard Drives

		300								Replace hard drive

		300								Overhauling Hard Drives

		300						Maintaining Circuit Boards

		300								Replace circuit boards

		300								Overhauling Circuit Boards

		300						Maintaining Power Supplies

		300								Replace power supplies

		300								Overhauling Power Supplies

		300						Maintaining Batteries

		300								Replace batteries

		300								Overhauling Batteries

		300						Maintaining Software

		300								Upload software

		300								Download software

		300								Overhauling Software

		300				Tools

		300								Demonstrate ability to access system with laptop

		300								Demonstrate ability to analyze system with laptop

		300								Demonstrate ability to use correct cables for hooking up laptop

		301		Couplers -- Advanced Theory of Operation and Troubleshooting												24		80		Multi Meter, Tape measure, Level, Go No Go Gauge,  Torque Wrench,

		301				Electric Coupler Heads

		301						Troubleshooting linear actuators / motors

		301						Troubleshooting linear coupler suspension and linkage

		301						Troubleshooting limit / proximity switches

		301						Troubleshooting manual relase mechanism

		301						Troubleshooting train line cables

		301						Troubleshooting drum/uncoupling switch

		301						Troubleshooting heaters and temperature sensors

		301						Troubleshooting fixed and mobile contacts and contact assembly

		301								Read schematic for the head (check with meter)

		301						Troubleshooting coupling sensor

		301				Pneumatic Coupler

		301						Troubleshooting Tappet Valves

		301						Troubleshooting heaters and temperature sensors

		301						Troubleshooting Solenoid Valves

		301								Troubleshoot solenoid valves		deleted based on comment		delete

		301						Troubleshooting Valve Filters

		301						Troubleshooting Train Line (Brake Pipe)

		301						Troubleshooting Drum Switch/Air Actuator

		301						Troubleshooting Uncoupling Air System

		301				Mechanical Coupler

		301						Troubleshooting suspension and linkage components

		301						Troubleshooting linear actuators

		301						Troubleshooting hook plate assembly

		301						Troubleshooting knuckle and slidelock mechanism

		301						Troubleshooting limit switches

		301						Troubleshooting alignment, anchor and suspension

		301						Troubleshooting heaters and temperature sensors

		301						Troubleshooting release mechanism

		301						Troubleshooting Electrical Pin Door/Shutter/Gasket

		301						Troubleshooting draw bar (married pairs)

		302		Trucks & Axles -- Advanced Theory of Operation and Troubleshooting												40		320		Scan Tool, Wheel Profile, Profiler for comutator, Torque Wrench, Mega Meter, Low Ohm Meter, HI-POT, Spring tension gauges, Air Presure gauges, Wheel Tape, Filler Gauge, Dial Indicator, Go No Go Gauges, Ultra Sound Tester,

		302				AC Traction Motor

		302						Troubleshooting speed/tach sensor

		302						Troubleshooting stator

		302						Troubleshooting internal fan

		302						Troubleshooting external fan

		302						Troubleshooting bearings

		302						Troubleshooting wiring and insulation

		302						Troubleshooting coupling

		302				DC Traction Motor

		302						Troubleshooting brushes

		302						Troubleshooting brush holders

		302						Troubleshooting commutator/armature

		302						Troubleshooting sun gear/coupling

		302						Troubleshooting flash pins / arc horn / pin

		302						Troubleshooting wiring and insulation

		302						Troubleshooting field coils / interpoles

		302						Troubleshooting bearings

		302						Troubleshooting ventilation (internal fan or forced)

		302						Troubleshooting temperature sensors

		302						Troubleshooting speed sensor

		302				Gearboxes

		302						Troubleshooting high speed coupling

		302						Troubleshooting worm gear

		302						Troubleshooting pinion gear

		302						Troubleshooting bearings and races

		302						Troubleshooting housing

		302						Troubleshooting seals

		302						Troubleshooting spider gears

		302						Troubleshooting coupler retainer

		302						Troubleshooting breather

		302						Troubleshooting spider

		302						Troubleshooting speed sensor

		302						Troubleshooting magnetic plugs

		302						Troubleshooting loading / support rod

		302				Axles						no change needed, formatting issue		comment: "realign above text"

		302						Troubleshooting rotor (brake disc)

		302						Troubleshooting wheel assembly

		302						Troubleshooting spider and vulcanized spacers / joint coupling assembly

		302						Troubleshooting tooth gear (speed sensor)

		302						Troubleshooting ground brush and housing

		302						Troubleshooting hollow shaft

		302						Troubleshooting journal bearings and housing

		302						Troubleshooting ground bushing housing

		302				Wheel & Tires

		302						Troubleshooting shunts

		302						Troubleshooting rubber

		302						Troubleshooting bolts

		302						Troubleshooting conical ring

		302						Troubleshooting dampening ring

		302						Troubleshooting plugs

		302				Primary Suspension

		302						Troubleshooting chevrons / rubber springs

		302						Troubleshooting journal bearing housing

		302						Troubleshooting speed sensors

		302						Troubleshooting up stops and down stops / pedestal bar

		302				Frame

		302						Troubleshooting traction/radius rod and bushings

		302						Troubleshooting bovine board / cow catcher / safety board / life guard

		302						Troubleshooting transom bearings / front and rear beam

		302						Troubleshooting antennas

		302						Troubleshooting speed sensor device

		302						Troubleshooting fenders

		302						Troubleshooting sanding tubes

		302						Troubleshooting lubricators

		302						Troubleshooting wiring

		302						Troubleshooting tripping device

		302						Troubleshooting piping

		302						Troubleshooting track brake

		302						Troubleshooting debris sweeper

		302						Troubleshooting down hanger (caliper hanger)

		302						Troubleshooting brake shoe support / brake hanger

		302						Troubleshooting lateral bumper / stop

		302				Bolster/Secondary Suspension

		302						Troubleshooting coil spring

		302						Troubleshooting airbags

		302						Troubleshooting leveling device

		302						Troubleshooting load weight sensor

		302						Troubleshooting hydraulic suspension leg

		302						Troubleshooting vertical stop / lifting rods

		302						Troubleshooting shocks / dampers

		302						Troubleshooting piping

		302						Troubleshooting friction disc/side bearing

		302						Troubleshooting shims (floor height adjustment / static inspection)

		302						Troubleshooting spherical ring / slewing ring

		302						Troubleshooting articulation support

		302						Troubleshooting ball and socket

		303		Propulsion and Dynamic Braking -- Advanced Theory of Operation and Troubleshooting												40		480		Service Train, Multi Meter, Air Gauges, Lap Top, Diagnois Software, Blue Prints, Manuals,

		303				AC Propulsion

		303						Troubleshooting propulsion inverter

		303								Demonstrate ability to locate and use troubleshooting procedures and tech manuals

		303								Demonstrate knowledge of sensor feedback and how it effects components

		303						Troubleshooting master controller

		303						Troubleshooting train line control

		303								Demonstrate knowledge of relays and how they work

		303						Troubleshooting IGBT/GTO

		303						Troubleshooting electronic control system

		303								Demonstrate knowledge of fault codes as they relate to different boards

		303								Demonstrate knowledge of individual circuit board function

		303								Download and analyze electronic control system

		303								Isolate TCU for troubleshooting

		303								Program cards

		303						Troubleshooting software

		303						Troubleshooting ventilation system

		303						Troubleshooting capacitor filtering coils

		303						Troubleshooting chokes/transformer

		303						Troubleshooting high speed circuit breaker

		303						Troubleshooting ground fault system

		303						Troubleshooting contactor/arc chutes

		303						Troubleshooting resistance units

		303						Troubleshooting knife switch (DC link)

		303						Troubleshooting traction motor

		303						Troubleshooting speed sensors / tach sensors

		303						Troubleshooting speed sensor cable

		303						Troubleshooting load weight sensors

		303						Troubleshooting load cell

		303						Troubleshooting overcurrent protection

		303						Troubleshooting pulse conditioning unit

		303				DC Propulsion

		303						Troubleshooting chopper

		303						Troubleshooting cam control

		303								Demonstrate ability to recognize variance in replacement parts

		303						Troubleshooting master controller

		303						Troubleshooting electronic control unit

		303								Demonstrate knowledge of difference between AC and DC electronic control systems

		303								Demonstrate knowledge of fault codes as they relate to different boards

		303								Demonstrate knowledge of individual circuit board function

		303								Download and analyze electronic control system

		303								Isolate TCU for troubleshooting

		303								Program cards

		303						Troubleshooting ventilation system

		303						Troubleshooting high speed circuit breaker

		303						Troubleshooting contactor/arc chutes

		303						Troubleshooting resistance banks

		303						Troubleshooting knife switch (DC link)

		303						Troubleshooting traction motor

		303								Demonstrate knowledge of brush wear patterns

		303								Demonstrate knowledge of commutator patterns

		303						Troubleshooting overcurrent protection

		304		Auxilary Inverters and Batteries -- Advanced Theory of Operation and Troubleshooting												40		480		O Scope, Lap Top, Service Train,Event Recorder, Multi Meter,

		304				Batteries

		304						Diagnosing and Repairing NiCd Batteries

		304								Replace NiCd batteries

		304								Charge NiCd batteries

		304								Peform battery drain

		304								Diagnose and repair/replace shorted cells

		304								Diagnose charging rates and non-charging rates

		304						Diagnosing and Repairing Lead Acid Batteries

		304								Replace Lead Acid batteries

		304								Charge Lead Acid batteries

		304								Perform battery load test

		304								Diagnose and repair/replace shorted cells

		304								Diagnose charging rates and non-charging rates

		304						Troubleshooting low voltage sensor

		304						Troubleshooting battery breaker disconnnect

		304				Motor Alternator

		304						Troubleshooting DC Motors

		304						Troubleshooting AC Motors

		304						Troubleshooting Voltage regulators

		304						Troubleshooting frequency / speed control components

		304				Solid State Inverter

		304						Troubleshootinng GTOs

		304						Troubleshooting IGBTs

		304						Troubleshooting thyristors

		304						Troubleshooting other inverter components

		304								Use diagnostic software

		304				Battery Charger / LVPS

		304						Troubleshooting battery charger and LVPS

		304								Use diagnostic software

		304						Troubleshooting aux Inverter ventilation system

		305		Friction Brakes -- Advanced Theory of Operation and Troubleshooting												20		240		Pressure Gaurges, Go No Go Gauge, PTU, Multi Meter, Service Train, Brake out Box, Lap Top, Speciality Tools, Prints, Event Recorder,

		305				Hydraulic Braking

		305						Troubleshooting hydraulic braking

		305						Troubleshooting flush cart

		305								Identify correct software applications for troubleshooting

		305				Electrical Hydraulic Unit

		305						Troubleshooting electrical unit

		305						Troubleshooting varistors/pressure transducers

		305								Calibrate switches

		305								Demonstrate ability to read mechanical schematics and cross sectionals

		305								Demonstrate ability to use engineering drawings

		305								Explain causes of variances

		305								Explain the function of valves

		305								Repair varistors/transducer

		305						Troubleshooting motor assembly

		305								Demonstrate ability to diagnose motor assembly problems based on noise and current draw

		305								Explain causes of noise from bearings and pumps

		305						Troubleshooting control valves

		305						Troubleshooting pump-off circuit

		305						Troubleshooting cut-off switch

		305						Troubleshooting accumulators

		305				Actuator Brake

		305						Troubleshooting spring

		305						Troubleshooting electric motor

		305				Pneumatic Braking System

		305						Troubleshooting check valves

		305						Troubleshooting air reservoir

		305						Troubleshooting pneumatic control unit

		305						Troubleshooting air gauges

		305						Troubleshooting air cocks

		305						Troubleshooting hydraulic/pneumatic unit

		305						Troubleshooting air compressor

		305				Common Brake Components

		305						Troubleshooting parking brake

		305						Troubleshooting electronic control unit

		305								Test electronic control unit

		305								Download electronic control unit readings

		305								Access settings and stored data

		305								Identify correct software for testing

		305						Troubleshooting brake calipers

		305						Troubleshooting rotors

		305						Troubleshooting brake pads / shoes

		305						Troubleshooting brake transducers

		305						Troubleshooting manual brake release

		305						Troubleshooting brake bypass switch (electrical cutout)

		305						Troubleshooting track brake

		305						Troubleshooting sanding system

		305								Identify correct software for testing

		305						Troubleshooting electrical cabling

		305						Troubleshooting piping and hoses

		305						Troubleshooting caliper support rod

		305						Troubleshooting caliper support

		305						Troubleshooting anti-spinslide circuits

		306		HVAC -- Advanced Theory of Operation and Troubleshooting												24		200		Gauges, Temp Gauge, Ref Gaurge, Lap Top, PTE, Scrader Valve, Ref Rachet Wrench, Ultra Violet Die, and Leak Detector,		Plus 40 Hours for EPA section 608 Certification

		306				Compressor/Motor

		306						Troubleshooting compressor assembly

		306						Troubleshooting motor coupling

		306						Troubleshooting AC motor

		306						Troubleshooting DC motor

		306						Troubleshooting compressor mountings

		306						Troubleshooting piping and fittings

		306						Troubleshooting compressor service valve

		306						Troubleshooting protection devices

		306				Evaporators and Condensers

		306						Troubleshooting condenser/evaporator assembly

		306						Troubleshooting fan assembly

		306				Refrigeration Components

		306						Troubleshooting liquid receiver tank

		306						Troubleshooting filter dryer

		306								Demonstrate knowledge of symptoms related to faulty filter dryer (no cooling, refrigerant not moving)

		306						Troubleshooting heater core elements

		306						Troubleshooting piping

		306						Troubleshooting condensation pan/drain

		306						Troubleshooting expansion valve

		306						Troubleshooting solenoid valve

		306				Heaters

		306						Troubleshooting cab heaters /defrosters

		306						Troubleshooting sidewall / floor heaters

		306						Troubleshooting overhead heat

		306				HVAC Controls

		306						Troubleshooting thermostats

		306						Troubleshooting low pressure switch

		306						Troubleshooting high pressure switch

		306						Troubleshooting flow switch

		306						Troubleshooting temperature contols/sensors

		306				Electrical Circuits and Electronic Controls

		306						Troubleshooting relays and connectors

		306						Troubleshooting control boards

		306						Troubleshooting overcurrent protection

		306						Troubleshooting GFI protection

		307		Current Collection and Distribution -- Advanced Theory of Operation and Troubleshooting												16		160		Level, Multi Meter, Tape Measure, Speciality Tools, Wind Down Pole, Air Pump, Chart Recorder,

		307				Pantograph

		307						Troubleshooting pantograph collector head

		307						Troubleshooting electrical lowering device

		307						Troubleshooting manual lowering device

		307						Troubleshooting frame and insulated mounts and bearings

		307						Troubleshooting raising mechanism (springs)

		307						Troubleshooting control box

		307						Troubleshooting coupling rod

		307						Troubleshooting auto drop

		307				Third Rail

		307						Troubleshooting collector paddle assembly

		307						Troubleshooting bus bar

		307						Troubleshooting shoe beams/gibs

		307				Trolley Pole

		307						Troubleshooting pole base

		307						Troubleshooting pole

		307						Troubleshooting harp

		307						Troubleshooting slider

		307						Troubleshooting rope and retriever

		307				Common Components

		307						Troubleshooting surge arrestor (lightning arrestor)

		307						Troubleshooting main breaker (High Speed Circuit Breaker, Line Contactor)

		308		Car Body -- Advanced Theory of Operation and Troubleshooting												16		160		Multi Meter, Prints, Presure Gauges, Head Light Aimers,

		308				Lighting Systems

		308						Troubleshooting interior lights

		308						Troubleshooting car fault indicator

		308						Troubleshooting passenger emergency lights

		308				Cab

		308						Troubleshooting cab door

		308						Troubleshooting operator controls/indicators

		308						Troubleshooting breakers/cut-out switches

		308						Troubleshooting wiper motors/regulator

		308						Troubleshooting cab ceiling / lighting

		309		Doors -- Advanced Theory of System Operation and Troubleshooting												40		480

		309				Door Controls

		309						Troubleshooting electrical and electronics of door operation

		309						Troubleshooting passenger indication system

		309						Troubleshooting manual mechanical operation of door

		309						Troubleshooting relays / solenoids

		309						Troubleshooting door motors and drive mechanisms

		309						Troubleshooting switches

		309						Troubleshooting sensors

		309						Troubleshooting sensitive edges

		309						Troubleshooting crew switch

		309						Troubleshooting ADA warnings

		309						Troubleshooting emergency release

		309				Door Panel, Track and installation

		309						Troubleshooting rollers/hangers and linkage

		309						Troubleshooting window/frame

		309						Troubleshooting gasket seals

		309						Troubleshooting door guide

		309						Troubleshooting door locks

		309						Troubleshooting cab door hinge and mounting

		310		Communication Systems -- Advanced Theory of Operation and Troubleshooting												36		240		Multi Meter, Lap Top

		310				Communication Control Unit

		310						Demonstrate ability to use a "service monitor" for communication system diagnosis

		310						Troubleshooting radio (two-way)

		310						Troubleshooting dedicated power supply (radio)

		310						Troubleshooting handset/mic

		310						Troubleshooting public address system

		310						Troubleshooting amplifier(s)

		310						Troubleshooting automatic announcement circuit

		310						Inspecting and maintaining Software

		310								Upload software

		310						Troubleshooting interior communications

		310						Troubleshooting radio passenger emergency intercom

		310						Troubleshooting radio passenger emergency switch

		310						Troubleshooting antenna

		310				Signs

		310						Troubleshooting destination signs

		310						Troubleshooting next stop signs

		310						Troubleshooting route sign

		310				Closed Circuit TV

		310						Troubleshooting digital video recorder

		310						Troubleshooting removable hard drive

		310						Inspecting and maintaining Software

		310								Download software

		310						Troubleshooting cameras

		310						Troubleshooting amplifier(s)

		310						Troubleshooting monitors

		310						Troubleshooting wiring

		310						Troubleshooting mounts/hardware

		312		ATP - ATO -- Advanced Theory of Operation and Troubleshooting												24		360		Portable Tester, Chart Recorder, Lap Top, Multi Meter, Software

		312				Automatic Train Protection

		312						Troubleshooting coils

		312						Troubleshooting module/CPU

		312						Troubleshooting circuit boards

		312						Troubleshooting vital relay

		312						Troubleshooting power supply

		312						Troubleshooting radio/antenna

		312						Troubleshooting operator acknowledgement button

		312						Troubleshooting operator by-pass switch

		312						Troubleshooting  visual and audible alarms

		312						Troubleshooting train operator display

		312						Troubleshooting operator interface panel

		312						Troubleshooting speed measuring device

		312				Automatic Train Operation

		312						Troubleshooting train operator display

		312						Troubleshooting train operator panel

		312						Troubleshooting ATO Modules/CPU

		312						Troubleshooting power supply

		312						Troubleshooting radio antenna

		312						Troubleshooting train to wayside communication

		312						Troubleshooting operator acknowledgement button

		312						Troubleshooting by-pass switch

		312						Troubleshooting visual and audible alarms

		312						Troubleshooting operator interface panel

		312				Automatic Train Supervision

		312						Troubleshooting monitor

		312						Troubleshooting module/CPU

		312				Speed Regulator

		312						Troubleshooting power supply

		312						Troubleshooting module/CPU

																1600		5400

		Additional Training if needed														144		144

		Level 250 -- Overhaul and Rebuild of Rail Vehicles Components														144		144		to be taught as applicable at the local level

		Learning objectives for all components that can be substantially overhauled or rebuilt/reinstalled are listed here. Inclusion of some or all of these items in a training program depends on local labor agreements and job structure

		250				Electric Coupler Heads						no changes made to level 250, no comments were received		no comments received

		250						Overhauling and rebuilding coupler components

		250								Rebuild linear actuators/motors

		250								Rebuild coupler and/or linkage

		250								Rebuild train line cables

		250								Rebuild drum/uncoupling switch

		250								Rebuild contact pin/tip assembly (insulated block)

		250				Pneumatic Coupler										8		40		Pin Extractor and all speciality tools

		250						Overhauling and rebuilding coupler components								8

		250								Rebuild drum switch/air actuator

		250								Rebuild air cylinder

		250								Rebuild uncoupling air system

		250				Mechanical Coupler

		250						Overhauling and rebuilding coupler components

		250								Rebuild suspension and linkage components

		250								Rebuild linear actuators						8

		250								Rebuild hook and plate						8

		250								Rebuild knuckle and slide lock

		250								Rebuild anchor

		250								Rebuild shear bolt assembly

		250								Rebuild buffer tubes, draft gear and absorption cartridge

		250								Rebuild centering device and springs

		250								Rebuild coupler support

		250								Rebuild release mechanism						8

		250								Rebuild electrical pin door/shutter/gasket						8

		250								Rebuild draw bar (married pairs)

		250				AC Traction Motor										8		40		Speciality Tools

		250						Rebuilding and Repairing rotors

		250								Inspect rotor

		250								Repair rotor

		250								Replace rotor						8

		250								Test rotor						8

		250				Gearboxes

		250								Overhauling Shims

		250								Inspect shims

		250								Replace shims

		250								Adjust shims

		250								Rebuild speed sensor

		250				Primary Suspension										8		8		Speciality Tools

		250								Rebuild speed sensors						8

		250								Rebuild up stops and down stops/pedestal bar

		250				Frame										8		40		Speciality Tools

		250								Rebuild traction/radius rod and bushings

		250								Rebuild speed sensor device

		250				Bolster/Secondary Suspension										8		16		Speciality Tools

		250								Rebuild hydraulic suspension leg

		250				AC Propulsion										80

		250								Rebuild electronic control system

		250								Rebuild chokes/transformer

		250								Rebuild high speed circuit breaker

		250								Rebuild ground fault system

		250								Rebuild contactor/arc chutes

		250								Rebuild resistance units

		250								Rebuild knife switch						8

		250								Rebuild traction motor						8

		250								Rebuild speed sensors/tach sensors

		250								Rebuild load weight sensors

		250				DC Propulsion

		250								Rebuild chokes/transformers

		250								Rebuild thyristors

		250								Rebuild master controller

		250								Rebuild electronic control system						8

		250								Rebuild high speed circuit breaker						8

		250								Rebuild contactor/arc chutes

		250								Rebuild resistance banks

		250								Rebuild knife switch

		250								Rebuild traction motor

		250						Overhauling Speed Sensors/Tach Sensors

		250								Rebuild speed sensors/tach sensors

		250								Replace speed sensors/tach sensors						8

		250						Overhauling Load Weight Sensors								8

		250								Test load weight sensors

		250								Rebuild load weight sensors

		250								Replace load weight sensors

		250				Motor Alternator

		250								Rebuild AC motors

		250								Rebuild votage regulators						8

		250								Rebuild speed/frequency control						8

		250				Solid State Inverter

		250								Rebuild GTOs

		250								Rebuild IGBTs

		250								Rebuild thyristors

		250				Electrical Hydraulic Unit

		250								Rebuild motor assembly						8

		250								Rebuild control valves						8

		250								Rebuild emergency brake hand pump

		250				Actuator Brake

		250								Rebuild spring

		250								Rebuild electric motor

		250				Pneumatic Braking System

		250								Rebuild check valves

		250								Rebuild pneumatic control unit						8

		250								Rebuild brake valves						8

		250								Rebuild hydraulic/pneumatic unit

		250								Rebuild air compressor

		250				Common Brake Components

		250								Rebuild parking brake

		250								Rebuild brake calipers

		250								Resurface rotors

		250								Rebuild manual brake release						8

		250								Rebuild track brake						8

		250								Rewire electrical cabling

		250								Rebuild caliper support rod

		250								Rebuild caliper support

		250				Compressor/Motor

		250								Rebuild AC motor

		250								Rebuild DC motor						8

		250				Evaporators and Condensers										8

		250								Rebuild AC motor

		250								Rebuild DC motor

		250				Heaters

		250								Inspect sidewall/floor heaters

		250								Rebuild sidewall/floor heaters

		250								Rebuild overhead heat

																8

		250				Pantograph										8

		250								Rebuild lowering device

		250								Rebuild insulator

										Rebuild Collector Head assembly

										Rebuild pantograph

		250								Rebuild control box

		250				Third Rail

		250								Rebuild paddle assembly						8

		250								Rebuild shoe beams/gibs						8

		250								Rebuild pole base

		250				Common Components

		250								Rebuild main breaker

		250				Door Controls

		250								Rebuild door motos/drive mechanisms

																8

		250				Automatic Train Protection										8

		250								Rebuild coils

		250								Rebuild modules/CPU

		250								Rebuild circuit boards

		250								Rebuild vital relay

		250								Rebuild power supply

		250								Rebuild operator acknowledgement button

		250								Rebuild ATO modules/CPU						8

		250								Rebuild power supply						8

		250								Rebuild radio/antenna

		250								Rebuild train to wayside communication

		250				Speed Regulator

		250								Rebuild power supply
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Notes:

Local collective bargaining agreements will determine the application of theseguidelines. It is understood that all modules can be tested out of, or progressed through more quickly than in the hours listed. 
Many classes will include "labs" simulating real equipment and failures.  Labs can include time on the shop floor with the instructor
Recommended hours with trainer does not mean exclusively in a classroom, it is expected to involve a lot of hands on work and interaction. The work is done on vehicles that are out of service / off line.
Recommended on-the-job learning time refers to time spent practicing tasks in those areas. It is real work and repairs on real vehicles. It is expected to involve close tracking and documentation, and to the extent possible the availability of a mentor to offer assistance. If competency is achieved in fewer hours than designated, not all of the hours need to be completed.  This apprenticeship will be competency based not time based.

Discuss the various manufacturing methods for hole-through, surface-mount, and mixed technology types of circuit boards"



Recommended Standard Curriculum

		Level 1		Rail Vehicle Maintenance Subject Areas / Module titles								Changes from previous version based on APTA comments		Original APTA Comments		Recommended Hours with Trainer		Recommended       On-the-Job Learning Hours		Training Aids		Notes

						Unit Titles / Sub Modules

								Responsibilities / Course content

										Learning Objective Statements

		Level 100* -- Fundamental Skills for Transit Maintenance														992		0

		103		Tools and Material Handling (Fork lifts, cranes and other equipment)												48				PPT, videos, tools, equipment to be operated, PPE

		103-1				Basic Hand Tools																8

								Measuring Tools

								Explain how to hold a rigid rule correctly when measuring an object and show from which point the measurement begins

								Describe how to set lock joint transfer-type calipers

								Identify vernier calipers

								Explain how to take a measurement with a micrometer caliper

								Name the parts of a combination square

								Wrenches and Screwdrivers

								Identify types of  materials used for making wrenches

								Identify open-end, box-end, socket, socket-head, adjustable, torque, and striking-face wrenches

								Describe two sizes that are important in identifying a socket wrench

								Identify standard, Phillips, offset, and spiral-ratchet screwdrivers

								List the steps to follow when driving a screw

								Pipefitting Tools

								Identify a straight pipe wrench, a Stillson wrench, a chain pipe
wrench, a strap wrench, and a compound-leverage wrench

								Explain how to use a pipe wrench

								Explain why a machinists' vise should not be used for holding pipe

								Explain how to thread pipe

								Explain how to clean a pipe tool

								Explain how to cut and flare tubing

								Explain procedures for brazing

								Demonstrate the ability to braze a section of pipe

								Plumbing Tools

								Explain how to use a mechanical tubing bender

								List the steps in joining hubless pipe

								Explain why the drain pipe should be completely covered by the force cup

								Name the criteria used in selecting line clearing tools

								List the steps in measuring pipe when using the center-to-center measuring systems

								Electrician's Tools

								Explain how to use an EMT bender

								Explain and demonstrate the use of an analog and digital meter

								Name the uses of the all purpose tool

								Demonstrate the use of the all purpose tool

								Explain the use of a knock out punch

								Sheet Metalworking Tools

								Identify the different types of snips and punches

								List six safety practices to follow when working with sheet metal

								Describe different types of sheet metal

								Demonstrate the ability to measure the thicknesses of sheet metal

								Metalworking Tools

								Demonstrate the ability to select the proper hacksaw blades for cutting various materials

								Explain the difference between single-cut and double-cut files

								List the types of taps usually found in a tap set

								Explain how to cut an external thread on a bolt, screw, or stud

								Explain how to remove a reamer from a hole

								Hoisting and Pulling Tools

								Explain how to prevent synthetic and fiber rope from unraveling

								Explain how individual wires and strands of wire are formed into wire rope

								Identify the most appropriate sling for use near corrosive chemicals

								Identify a slide-hammer puller

								Describe the different kinds of slings and loads

		103-2				Basic Power Tools

								Electric Drills

								Name four parts that are common to both the light-duty drill and the heavy-duty drill

								Name the parts of a drill bit

								Explain how to drill a blind hole

								List the safety rules to follow when using electric power tools

								Electric Hammers

								Explain the difference in hammering action between a percussion hammer and a rotary hammer

								Select the proper chisel to use for each of the following jobs: brick cleaning; general demolition work; edging, chipping, and channeling; and removing floor tile

								List the precautions that should be taken to ensure electrical safety when using an electric hammer

								Name two safety items to use when operating an electric hammer in damp or wet areas

								Pneumatic Drills and Hammers

								Explain how drill size is determined

								Describe the chiseling action of a bull point chisel when it is used to clean masonry seams

								Describe how to use a rivet buster

								Explain drill speed requirements

								Identify various types of drill bits used in pneumatic hammers

								Screwdrivers, Nutrunners, and Wrenches

								Identify the operating advantages of pneumatic tools

								Define stalling torque

								Describe the clutch action of direct drive, positive drive, and adjustable torque drive

								Explain how to install a bit in an electric screwdriver

								Describe how to install multiple fasteners correctly in a circular pattern

								List safety rules to follow when using power screwdrivers and wrenches

								Describe the difference between pneumatic and electric nutrunners

								Linear-Motion Saws

								List other names for both the saber saw and the reciprocating saw

								Describe the cutting action of a saber saw

								Explain how to draw a saw blade with regular set teeth and one with wavy set teeth

								Explain how to plunge cut a rectangular opening

								List the types of band saw blades described in this Lesson and a few characteristics of each

								Circular Saws

								Name the major parts of a circular saw

								Describe the cutting action of a circular saw

								List the factors that determine feed speed

								State the definition of an arbor

								Identify different types of blades

								Electric Sanders

								Explain how to install a sanding belt

								Identify different types of sanding belts

								Explain how to flush the gear chamber of a belt sander

								Discuss the assembly of a sanding disk

								List the safety rules to follow when using a disk sander

								Grinders and Shears

								State the meaning of each symbol in the six-symbol standard marking system for grinding wheels

								Explain the correct procedure for mounting a grinding wheel

								List safety rules to follow when using a grinder

								Discuss how to maintain grinders

								Tool Sharpening

								State the reasons for sharpening tools

								Explain the use of whetstones

								Identify a bench stone

								Explain how to sharpen taps, dies, screwdrivers, and chisels

		103-3				Moving Machinery Using a Dolly

								Identify the different types of dollies and their use

								Describe the safe procedure of using dollies

		103-4				Moving Machinery Using Roller Pipes

								Explain the difference between wood and steel pipes

								Determine the propoer number of rollers requried

								Explain Roller Friction

								Describe the use of shoes and skids with rollers

		103-5				Assembly of Gantry Crane

								Describe the proper use of and limits of a Gantry Crane

								Identify the parts of and inspection procedures for each

								Properly assemble using correct steps and procedures

								Understand the proper use, inspection and assembley of

		103-6				Rigging and hoisting

								Describe the theoretical principles of the 7 basics of mechanisms

								Solve basic mechanism problems using concepts of mechanical advantage and friction loss

								Identify the types of rigging jobs in which load equalization or load distribution are necessary

								Identify the basic rigging safety guidelines

								Perform necessary calulations for load equalization and distribution

								Describe and classify the various type of wire rope, fiber rope and chains

								Properly inspect wire rope and chain

								Indentify various tupe of slings and their propoer use

								Describe the common types of sling hardware and their proper use

								Demonstrate how to calculate the efficency of reeving system

		104		Basic Mathematics												48				PPT, CBT, videos, lesson plans, texts, white board

				note: committee disccussed integrating content of this module throughout other 100 level modules. Content was agreed to in committee, but method for presenting alone or integrating with other modules was not resolved.																		depends of the actual level of math understanding

		104-1				Whole Numbers and Arithmetic Operations

								Demonstrate the ability to add, subtract, multiply and divide whole numbers with numbers with an accuracy of 75% or greater

								Identify the place value of digits in a whole number

								Identify and list the prime numbers between 0 and 100

								Demonstrate the ability round whole numbers and approximate whole numbers

								Demonstrate the ability to solve application (word) problems

		104-2				Integers and Order of Operations

								Demonstrate the ability to add, subtract, multiply and divide signed numbers and integers with an accuracy of 75% or greater

								Identify exponential notation

								Identify a radical

								Demonstrate the ability to work with positive and negative numbers on a calculator

								Demonstrate the ability to solve problems observing the order of operations

		104-3				Decimals and Percents

								Demonstrate the ability to add, subtract, multiply and divide decimals and percentages with an accuracy of 75% or greater

								Demonstrate the ability to read, order, and round decimals

								Demonstrate the ability to multiply and divide by the powers of 10

								Demonstrate the ability to convert from percent to decimal and decimal to percent

								Demonstrate the ability to calculate percentages

		104-4				Fractions

								Demonstrate the ability to add, subtract, multiply and divide fractions with an accuracy of 75% or greater

								Demonstrate the ability to change improper fractions into mixed numbers and mixed numbers into fractions

								Demonstrate the ability to reduce a fraction to its lowest terms

								Demonstrate the ability to convert fractions to decimals and decimals to fractions

								Demonstrate the ability to determine equivalent fractions

		104-5				Measurements and Applications

								Demonstrate the ability to work with operations of powers of ten

								Demonstrate the ability to work with zeros as an exponent, negative exponents, scientific notation and engineering notation				added "engineering notation" to cover use of G for giga, M for mega, K for kilo, etc		add "Demonstrate use of Engineering notation"

								Demonstrate the ability to work with applications of length, weight, area, and volume

								Demonstrate the ability to convert between the customary and metric systems

		104-6				Algebra - Basic Operations

								Demonstrate how to calculate the value of an expression by performing mixed operations in the correct order

								Demonstrate how to write an algebraic equation, based on a relationship stated in words

								Demonstrate how to solve an algebraic equation for a specific variable

		105		Introduction to Electricity												64				Appropriate training aids, lab, electrical component mock-ups, VOM

		105-1				Review Electrical Safety

		105-2				Fundamentals of Electricity

								Power supply, distribution and usage

		105-3				Introduction to Electrical symbols, schematics and print reading

		105-4				Motors Transformers and Switches

		106		Electrical Meters												24				VOM, megger, DVM, clamp-on ampmeter, high voltage probe

		106-1				Multimeter basics

								Explain how meters are used to measure current, voltage, and resistance

		106-2				Use of meter to measure

		106-3				Meter safety

		106-4				Understanding meter types

		107		Wiring Technologies and Equipment												40				Wire gauge, appropriate electrical and hand tools, (safety), crimpers, soldering iron, soldering sucker, braid, text, vise with clip, wire, flux, terminals, lugs

		107-1				Safety Rules in Power Electronics

								Discuss and list the safety rules for avoiding electrical shock

								Describe several causes of electrical burns

								Know the reason for grounding of electrical equipment

								Determine dangerous levels of electrical current as it relates to the human body

								Physiological effects of electric current on the human body

								Rules for safe practice and avoiding electric shock

								Avoiding burns and avoiding equipment related injuries

		107-2				Wiring Tools and Insulation Removal

								Discuss and identify by name the different types of hand tools associated with wire

								Demonstrate the ability to strip various types of insulation materials from different guages of wire

								Hand tools

								Stripping Techniques

								Demonstration and Practice

		107-3				Hand Splicing Techniques

								Demonstrate the ability to make each of the splice types discussed and demonstrated

								Western Union

								Twisted Pair

								Fixture Joint

								Knotted Tap

		107-4				Mechanical Terminals

								Know the maximum allowable temperature for heat shrink tubing

								Demonstrate the ability to make several wire splice connections utilizing wirenuts

								Demonstrate the ability to install heat shrink tubing on various wire connections

								Wire Nuts and Bolt Splices

								Snap-Lock Splices

								Splice Insulation

		107-5				Electrical Wiring, Connector and Terminal Repair

								Discuss the advantage of crimped terminal repairs verus soldering

								Demonstrate the ability to install various sizes of crimp-on wiring terminals both insulated and non-insulated

								Explain the difference in terminals and splices used on aluminum wiring as compared to other wiring materials

								Discuss why pre-insulated terminals and lugs are color-coded

								Non-Insulated Terminals and Splices

								Specialized Terminals for Aluminum Wire

								Preinsulated Terminals Lugs and Splices

								Specialized Crimping Techniques

		107-6				Solder and Soldering Process

								Discuss the advantages of using soldering to join two pieces of metal together as an electrical path

								Discuss the nature of solder and the wetting action

								Explain the proper technique for applying solder and handling the soldering iron during the solder process

								Demonstrate the ability to correctly tin various sizes of stranded wire

								Identify the correct tolerances allowed for insulation clearance when soldering to different types of terminals

								Explain the various wrapping techniques

								Review and discuss the steps of the soldering process

								Explain why flux is used in the soldering process

								Demonstrate the ability to properly wrap and solder various types of electrical terminations

								Identify the characteristics of both acceptable and unacceptable solder connections in accordance with acceptable standards				changed based on comment		change to: Identify the characteristics of both acceptable and unacceptable solder connections in accordance with IPC Acceptability Standards

								Demonstrate the ability to perform leaded and lead-free soldering				added in response to comment		add

		107-7				Printed Circuit Board fundamentals						added in response to comment		add

								Discuss the various manufacturing methods for hole-through, surface-mount, and mixed technology types of circuit boards"				added in response to comment		add

								Explain proper handling, shipping, and storage of circuit boards				added in response to comment		add

								Demonstrate knowledge of electrostatic discharge using grounding straps and other dissipative devices				added in response to comment		add

								Identify all types of active and passive components and their orientation on the circuit board				added in response to comment		add

								Discuss various methods of inspection and inspection devices				added in response to comment		add

								Demonstrate the ability to find visual defects of circuit board components and solder joints in accordance with acceptable standards				added in response to comment		add

								Demonstrate the ability to replace hole-through and surface-mount devices				added in response to comment		add

		108		DC Fundamentals												80				Text, appropriate mock-ups, grounding strap, discharge device, static mat, electric safety video, o scope as a training aid components		includes "lab"

		108-1				Safety Rules in Power Electronics

								Discuss and list the safety rules for avoiding electrical shock

								Describe several causes of electrical burns

								Know the reason for grounding of electrical equipment

								Determine dangerous levels of electrical current as it relates to the human body

								Physiological effects of electric current on the human body

								Rules for safe practice and avoiding electric shock

								Avoiding burns and avoiding equipment related injuries

		108-2				Science of Electricity and Electronics

								Identify the relationship between elements and compounds

								Diagram a model of an atom

								Discuss the concepts of atomic weight and atomic number

								State the law of charges and explain it using examples

								Explain what is meant by electric current, voltage, and resistance

								Describe the two theories of current direction

								Distinguish between conductors, insulators, and semiconductors

								State and explain Ohm’s law

		108-3				Basic Instruments and Measurements

								Explain and demonstrate the correct procedure for using an ammeter, a voltmeter, and an ohmmeter

								Discuss the difference between a DMM and a VOM

								Interpret a linear scale

								Interpret a nonlinear scale

								Calculate the values of shunt resistors and multiplier

								Discuss the concept of meter sensitivity

								Understand basic electrical diagrams

		108-4				Circuit Materials, Energy and Source of Electricity

								Identify different conductor and insulator materials

								Discuss the factors which affect resistance in a conductor

								Identify different types of switching devices

								Identify different types of resistors

								Determine the value of color coded resistors

								Calculate electrical power in watts

								Convert horsepower to watts

								Define polarization as it relates to an electrical circuit

								Determine efficiency of an electrical circuit

								Combine Ohm's law and Watt's law to find unknown values in a given circuit

								Discuss different sources of electrical energy

								Explain the difference between primary and secondary

								Calculate the outputs of batteries connected in series and parallel

		108-5				Series Cirucits

								Determine the total resistance of a series circuit

								Determine the voltage drops in a series circuit

								Determine the current values of a series circuit

								Determine the wattage values of a series circuit

								Apply Ohm's law to solve for unknown voltage, current, and resistance in a series circuit

								Apply series circuit theory to assist in troubleshooting a series circuit

		108-6				Parallel Circuits

								Determine the total resistance of a parallel circuit

								Determine the voltage drops in a parallel circuit

								Determine the current values of a parallel circuit

								Determine the wattage values of a parallel circuit

								Apply Ohm's law to solve for unknown voltage, current, and resistance in a parallel circuit

								Apply parallel circuit theory to assist in troubleshooting a series circuit

		108-7				Combination (Series-Parallel) Circuits

								Determine the equivalent circuit resistance for a given combination circuit

								Determine the voltage drops in a combination circuit

								Determine the current values of a combination circuit

								Determine the wattage values of a combination circuit

								Apply combination circuit theory to troubleshoot a combination circuit

		109		AC Fundamentals												80				Text

		109-1				Alternating Current Principles

								Explain how a generator is used to produce alternating current using a graph to show a typical ac wave

								Define and calculate average (avg), effective (rms), instantaneous voltage (vinst) and voltage peak to peak (vpp)

								Demonstrate the ability to operate an oscilloscope while performing typical circuit measurements (amplitude, frequency, time, phase, etc)

								Determine voltage both AC and DC using an oscilloscope

								Determine the frequency of a waveform using an oscilloscope

		109-2				Transformers

								Explain and demonstrate important operating characteristics of single-phase transformers

								Connect transformer windings in series-aiding or series-opposing configurations

								Calculate the current and voltage ratios for a given transformer

								Determine the phase relationship of a transformer primary to secondary

								Determine the frequency of a waveform using an oscilloscope

		109-3				Series Cirucits

		109-4				Parallel Circuits

		109-5				Combination (Series-Parallel) Circuits

		109-6				Basic troubleshooting theory (AC-DC)

		110		Basic Hydraulic and Pneumatic Theory & Applications												24				Compressor, trainer/mock-up, test bench,

		110-1				Safety Rules in power hydraulics and pneumatics

		110-2				Basic Hydraulic Principles

								Hydraulic Pumps – Valves – Actuators

		110-3				Basic Pneumatic Principles

								Pneumatic Pumps – Valves – Actuators

		110-4				Basic hydraulic and pneumatic symbols, schematics, and print reading

		111		Basic Mechanical Theory & Application												24				Text, pumps, trainers, bearings, gearboxes (floor show and tell)

		111-1				Mechanical Power Transmission

								Discuss the different styles of belts that are used in industry

								Discuss the benefits of a positive-drive belt

								Discuss the benefits of a chain drive system

								Discuss the use of gears and gearboxes

								Define pitch diameter, circular pitch, pitch line, and gear ratio

								Perform speed calculations for belt drives, gear drives, and chain drives

								Assemble and perform alignments on belt drives, gear drives, and chain drives

								Properly tension belts and chains

		111-2				Pumps and Compressors

								List types of pumps in use today

								Explain and calculate volumetric efficiency

								Explain and calculate the delivery of a pump

								Discuss some of the common problems that may be encountered while troubleshooting a pump

								Discuss some of the common problems that may be encountered while troubleshooting a pump

		111-3				Fluid Power

								Discuss some fluid power fundamentals

								Explain psi, psig, psia, and inches of mercury (“Hg)

								Understand how force is transmitted through a hydraulic system

								Understand the effects of compressing air for a fluid power system

								Learn how to recognize the different valves that may be used in an fluid power system

								List and explain at least eight methods of valve actuation

								Discuss the operation of different actuators

								Use a hydraulics/pneumatics trainer to construct fluid systems for various operations

		111-4				Lubrication

								Explain some basic terms that are used when referring to lubrication

								Discuss the necessity for lubrication

								Discuss the different forms of lubrication

								List the types of lubricants used in industry

								Discuss application of lubrication

								Discuss the importance of a lubrication schedule

								Demonstrate the proper use of a viscometer

								Lubricate equipment using a grease gun and chain oiler

		111-5				Bearings

								Define radial, axial, and radial-axial loads

								List the different parts of a bearing

								List the different types of antifriction bearings and the different types of plain bearings

								Correctly install and remove a bearing

								List several reasons for bearing failure

		111-6				Coupled Shaft Alignment

								Discuss the fundamentals of shaft coupling alignment

								Demonstrate how to correctly use the dial indicator to align coupling shafts

								Demonstrate the use of the reverse dial indicator method to correct coupling shaft misalignments

								Demonstrate how to use the feeler gauge, taper gauge, and dial caliper to detect and correct coupling shaft

								Explain the advantages and disadvantages of using a laser alignment kit to detect and correct coupling shaft misalignments

		111-7				Seals and Packing

								Discuss the different styles of belts that are used in industry

								Discuss the benefits of a positive-drive belt

								Discuss the benefits of a chain drive system

								Discuss the use of gears and gearboxes

								Define pitch diameter, circular pitch, pitch line, and gear ratio

								List different types of gears

								Perform speed calculations for belt drives, gear drives, and chain drives

								Assemble and perform alignments on belt drives, gear drives, and chain drives

								Properly tension belts and chains

		111-8				Hydraulic and Pneumatic Applications

								Practical Hydraulics

								Practical Pneumatics

								Hydraulic and Pneumatic drawaings (review, troubleshooting applications)

								Applications of Hydraulics and Pneumatics for ELES

								Hydraulic and Pneumatic logical troubleshooting

		112		AC Motors, DC Motors, and Generators												160				Generator, magnets, moter cut aways, motor controls, text, ground brushes, carbon brushes		lab, can include time on the shop floor w/instructor

		112-1				Magnetism

								Explain the basic magnetic principles

								State the three laws of magnetism

								Describe the link between electric current and magnetism

								Explain Roland's law

								Discuss various types of relays and the manner in which they work

								Describe the use of magnetic shields

		112-2				Fundamentals of Rotating Machines

		112-3				DC Motors and Generators

								Explain the operating principles of a dc motor

								Explain counterelectromotive force

								Identify various dc motors

								Discuss the purpose for, and operation of, motor starting circuits

								Identify and explain the operation of various dc motors

								State the function of the field windings in a dc generator or motor

								State the function of the armature in a dc generator or motor

		112-4				AC Motors

								Discuss the operation of an induction motor

								Identify and explain the operation of various three-phase motors

								Explain how a split-phase condition is created

								Discuss the purpose of ac motor protection circuits

								List the common causes of motor failure

								Explain basic trouble shooting techniques for ac motors

		112-5				Motor Controls

		112-6				AC Induction Motors

								Describe the operation of an induction motor

		112-7				Synchronous Motors

								Describe the operation of a synchronous motor

		112-8				Three Phase Synchronous Operation

		113		Introduction to Electrical Ladder Drawings												80				Text, diagrams, CBT

		113-1				Ladder Logic vs. Ladder Diagrams

		113-2				Reading and interpreting schematics and circuits

		113-3				Understanding International diagrams and symbols

		113-4				Interpreting blueprints and flow charts																blueprints is a misnomer.

		113-5				Concepts of relay logic

		113-6				Understanding terminology

		113-7				Interpreting logic gates and diagrams

		114		AC Circuit Analysis												80				Meters, circuit diagrams, o scope		includes lab

		114-1				Inductance and RL Circuits

								Define the terms inductor and inductance

								Explain how inductance affects current

								Calculate the transient response time for an RL circuit

								Define mutual inductance

								Use various measuring and computing methods to determine the values of currents and voltages in an inductive circuit

								Determine inductive reactance by using measurements of circuit currents and voltages

								Calculate the equivalent inductance in both series and parallel circuit arrangements

		114-2				Capacitance and RC Circuits

								Define the terms capacitor and capacitance

								Explain how capacitance affects current

								Calculate the transient response time for an RC circuit

								Use various measuring and computing methods to determine the values of currents and voltages in an capacitive circuit

								Determine capacitive reactance by using measurements of circuit currents and voltages

								Calculate the equivalent capacitance in both series and parallel circuit arrangements

		114-3				Tuned Circuits and RLC Networks

								Explain resonant frequency and how it affects various RCL circuits

								Calculate a resonant frequency

								Discuss the characteristics of a series RCL circuit at its resonant frequency

								Discuss the characteristics of a parallel RCL circuit at its resonant frequency

								List four types of filters and explain their action

		115		Semiconductor Fundamentals												160				Text, diode, electronic show and tell, transducer, hall effect

		115-1				Safety Review

								Discuss and list the safety rules for avoiding electrical shock

								Describe several causes of electrical burns

								Know the reason for grounding of electrical equipment

								Determine dangerous levels of electrical current as it relates to the human body

								Physiological effects of electric current on the human body

								Rules for safe practice and avoiding electric shock

								Avoiding burns and avoiding equipment related injuries

		115-2				Semiconductors, diodes						the material that was in this section did not fit, new material was added based on APTA comment		comment: the learning objective statements under this section were erroneously used from Transformers module 109-2. The appropriate learning objectives for diodes must be inserted in place of the transformer learning objectives

								Describe the function, installation and use of various semi conductor diodes and other solid state devices and systems				added in response to comment

		115-3				DC Power Supplies – Single Phase

								Draw and describe the basic operation of a half-wave rectifier circuit

								Draw and describe the basic operation of a full-wave rectifier circuit

								Draw and describe the basic operation of a full-wave bridge rectifier circuit

								Describe the basic action of a filter usning a simple schematic diagram

								Explain the methods used for improving filtering action

								Construct and test a simple dc power supply circuit

		115-4				Solid-State Transducers

								Describe the purpose of a transducer

								List various types of transducers

								Describe the operation of a PTC and NTC thermistor

								Identify typical applications of common transducers

								Describe the operation of a Hall effect transducer

		115-5				Transistor theory

								Identifiy PNP and NPN transistor symbols and their respective component leads

								Explain the operation of a bi-polar transistor

								Identify key factors on a transistor operation curve

								Identify common base, common collector, and common emitter circuit configurations

								Explain the methods used for testing a bi-polar transistor

								Demonstrate the ability to properly test a bi-polar transistor

								Silicon Controlled Rectifiers  (SCR)

								Identify and label the schematic diagram of an SCR

								Explain the operation of and SCR

								Describe how an SCR operates using a simple circuit

								Describe how an SCR can be used as a switch to control a simple lamp circuit

								Describe how an SCR can be used to vary the current in a simple lamp circuit

								Demonstrate the ability to properly test and SCR

								Triacs, Diacs, and Unijunction Transistors

								Draw the schematic symbol and describe the basic operation of a  Triac

								Draw the schematic symbol and describe the basic operation of a Diac

								Draw the schematic symbol and describe the basic operation of a UJT

								Describe the typical applications of a Triac

								Describe the typical applications of a Diac

								Describe the typical applications of a UJT

								The Transistor as an Amplifier

								Describe amplifier concepts using a typical circuit for illustration

								Describe the three main classes of amplification using typical circuits

								FETs, GTOs, and IGBTs				added in response to comment		add FETs, GTOs and IGBTs and related learning objectives

								Describe the typical applications of a FET				added in response to comment

								Describe the typical applications of a GTO				added in response to comment

								Describe the typical applications of an IGBT				added in response to comment

								Identify and understand the proper operating parameters of FETs, GTOs and IGBTs utilizing manufacturer's data sheets				added in response to comment

		116		Digital Fundamentals												40

		116-1				Digital Technology

								Describe the characteristics of industrial and electronic revolutions

								List the members of the technical team in electronics and describe their typical educational backgrounds

								Define such terms as analog, signal, digital signal, bus, MSB, LSB, DIP, IC, TTL, and CMOS

								Count to at least 20 in the binary system and convert binary numbers to decimal

								List names given to the two logic levels

		116-2				Logic Elements

								Recognize switch-based AND, OR, and NOT circuits and explain their actions in terms of truth tables and Boolean algebra expressions

								Recognize symbols for integrated circuit AND, OR, and NOT logic elements and explain their actions in terms of truth tables, Boolean expressions, and timing diagrams

								Describe the actions of multi-input logic elements

								Predict logic levels at all points in circuits containing AND, OR, and NOT elements

		116-3				Combination Logic

								Construct truth tables for combinational logic circuits containing AND, OR, and NOT elements based on their logic diagrams

								Construct truth tables for such circuits based on their Boolean expressions

								Write Boolean expressions for combinational logic circuits composed of AND, OR, and NOT elements based on their logic diagrams

								Draw logic diagrams for such circuits based on their Boolean expressions

								Write Boolean expressions for combinational logic circuits composed of AND, OR, and NOT elements based on their truth tables using sum-of-products and product-of-sums methods

		116-4				NAND, NOR, XOR Elements

								Construct truth tables for combinational logic circuits containing NAND, NOR, and XOR elements based on their logic diagrams				changed typo of AND, OR and NOT to NAND, NOR, and XOR based on APTA comment		add

								Construct truth tables for such circuits based on their Boolean expressions

								Write Boolean expressions for combinational logic circuits composed of NAND, NOR, and XOR elements based on their logic diagrams				changed typo of AND, OR and NOT to NAND, NOR, and XOR based on APTA comment		add

								Draw logic diagrams for such circuits based on their Boolean expressions

								Write Boolean expressions for combinational logic circuits composed of NAND, NOR, and XOR elements based on their truth tables using sum-of-products and product-of-sums methods				changed typo of AND, OR and NOT to NAND, NOR, and XOR based on APTA comment		add

		116-5				Binary Number Shortcuts

								Count using the binary numbering system

								Compare place values for the digits of binary numbers

								Convert binary numbers to decimal and decimal numbers to binary

								Add unsigned binary numbers

								Determine the two's complement of binary numbers and use the two's complement method to do binary subtraction

								Add signed binary numbers

								Determine if overflows have occurred when binary numbers have been added

		116-6				Numbering Systems and Codes

								Count using the octal and hexadecimal numbering systems

								Convert between binary and octal numbers and between binary and hexadecimal numbers

								Convert between decimal and octal numbers and between decimal and hexadecimal numbers

								Convert between decimal and binary-coded decimal numbers

								Describe the nature of the gray code and its most important application

								State the meaning of the term ASCII

		116-7				Data Communications						added in response to APTA comment		Add Data communications and related learning objectives												0		0		0

								Explain the history of data communications in computing				added in response to APTA comment

								Describe interface protocols and adjustments needed for computer software				added in response to APTA comment, wording slightly revised from suggestion

								Demonstrate the ability to connect intelligent systems to portable test equipment using RS-232 and USB interfaces				added in response to APTA comment

								Understand fiber-optic data communications				added in response to APTA comment

								Understand wireless data communications				added in response to APTA comment

								Describe various types of data communications software (i.e. hyerterminal, procomm plus)				added in response to APTA comment

		100		Property specific orientation (including track safety, flagging, emergency evacuation)												8				Videos, flags, cones, ppt, rule book		work zone

		101		Orientation and background												16				PPT, vendor and employer handouts, video, computer based training

		101-1				General Safety Overview

								Name the agencies and organizations that make and inforce safety regulations

								Name several electrical shock hazards and the techniques used to prevent those hazards

								Name the four classes of fire and how to extinguish them

								Describe the techique used to lift a heavy load

								Exlpain the importance of PPE and name several types

								Explain what MSDS stands for and how it applies to them, RtK

								Confined space training														not common specialized 8

		101-2				Customer Service

								Crowd control

								Operational signage

		101-3				System Security

								Presentation by jurisdiction security force

		101-4				Station Orientation

								Explain how to use the transit system and locate all stations

		101-5				Safety and emergency procedures

								Explain how to reach both internal and external emergency service personel

		101-6				Public Safety

								Demonstrate the proper barricade set up for both Elevator and escalators

		102		Electrical and Job Safety												16				PPT, videos, CBT, all the physical items (lock, tag, PPE, etc.)

		102-1				Developing a Safe Attitude

								Safety overview - personal responsibility

		102-2				Using personal protective equipment (PPE)																not including respiratory check

								Discuss safety rules concerning PPE

								Determine when and what PPE is required for a job

								Demonstrate the proper use of various PPE

								Explain the proper care and storage of PPE

		102-3				Understanding Electrical Safety

								State (by jurisdiction) electrical safety rules

								Explain basic electrical concepts of current, voltage, resistance, and insulation

								Discuss the hazards of electricity

								Discuss methods used to prevent electrical accidents

								Use scientific notation and metric measurements

		102-4				Lockout / Tagout

								Discuss the importance of using correct lockout/tagout procedures

								Identify various types of lockout and tagout devices

								Explain how to use lockout/tagout devices

		102-5				MSDS (right to know)

								Recognize the importance of safety and its priority

								Discuss OSHA laws and their relation to Authority

								Explain how chemicals in the workplace can be a hazard

								Obtain and uses Material Safety Data Sheets

								Properly label, store, and dispose of hazardous chemicals

								Discuss methods used to determine exposure to hazardous substances, and how to minimize harmful affects

		Level 200 -- Vehicle Operations Overview and Standard Maintenance of Rail Vehicles														264		2000

		200		Vehicle Theory of Operation and Overview of Major Systems												8		0

		200								(different versions of class for main types of rail systems -- LRV, HR, Commuter Rail and for various power distribution systems used for propulsion (Third Rail, Catenary, AC, DC))		changed based on comment		change to: Various power distribution systems used for propulsion (Third Rail, Catenary, DC, AC)

		201		Couplers -- Intro and Preventive Maintenance												16		200		Power point presentations, transparencies, manuals, schematics, mock-up/live-coupler, video/animations

		201				Electric Coupler Heads

		201						Inspecting and maintaining linear actuators / motors

		201								Inspect linear actuators/motors

		201								Service actuators/motors

		201								Perform basic repairs on linear actuators/motors

		201								Replace linear actuators/motors

		201								Test linear actuators/motors

		201						Inspecting and maintaining coupler suspension and linkage

		201								Check linkages for wear

		201								Check suspension height

		201								Lubricate coupler and/or linkage

		201								Perform basic repairs on coupler suspension and linkage

		201								Test coupler suspension and linkage

		201								Replace coupler and/or linkage

		201						Inspecting and maintaining limit / proximity switches

		201								Adjust limit/proximity switches using appropriate gauge		added "use appropriate gauge" based on comment		change to: Adjust Limit-Proximity switches using a feeler gauge

		201								Perform basic repairs on limit/proximity switches

		201								Test limit/proximity switches		comment suggested changing wording, committee decided to keep existing language		change to: Test Limit-Proximity switches with a multimeter or Portable Test Equipment

		201								Replace limit/proximity switches

		201						Inspecting and maintaining release mechanism

		201								Adjust release mechanism, if applicable

		201								Inspect release mechanism

		201								Lubricate release mechanism, if applicable

		201								Perform basic repairs on release mechanism

		201								Replace release mechanism

		201								Test release mechanism

		201						Inspecting and maintaining train line cables

		201								Inspect train line cables

		201								Perform basic repairs on train line cables

		201								Replace train line cables

		201								Test train line cables

		201						Inspecting and maintaining drum/uncoupling switch

		201								Inspect drum/uncoupling switch

		201								Perform basic repairs on drum/uncoupling switch

		201								Replace drum/uncoupling switch

		201								Test drum/uncoupling switch (electric test)

		201						Inspecting and maintaining heaters and temperature sensors

		201								Inspect heaters and temperature sensors

		201								Perform basic repairs on heaters

		201								Perform basic repairs on temperature sensors		changed based on comment		change to: Perform basic repairs on temperature sensors

		201								Replace heaters

		201								Replace temperature sensors

		201								Test heaters and temperature sensors

		201						Inspecting and maintaining Contact Pin/Tip Assembly (Insulated Block)

		201								Check contact pin/tip assembly (insulated block) for physical damage

		201								Clean contact pin/tip assembly (insulated block)

		201								Identify proper parts

		201								Identify proper solvents and lubricants

		201								Inspect fixed and mobile contacts

		201								Inspect gaskets

		201								Replace fixed and mobile contacts and /or contact assembly

		201								Test fixed and mobile contacts and/or contact assembly

		201						Inspecting and maintaining coupling sensor

		201								Check adjustment of coupling sensor

		201								Inspect coupling sensor

		201								Perform basic repairs on coupling sensor

		201								Replace coupling sensor

		201								Test coupling sensor

		201				Pneumatic Coupler

		201						Inspecting and maintaining Tappet Valves

		201								Clean tappet valves

		201								Replace tappet valves

		201								Test tappet valves

		201						Inspecting and maintaining heaters and temperature sensors

		201								Inspect heaters and temperature sensors

		201								Perform basic repairs on heaters

		201								Perform basic repairs on temperature sensors		changed based on comment		change to: Perform basic repairs on temperature sensors

		201								Replace heaters

		201								Replace temperature sensors

		201								Test heaters and temperature sensors

		201						Inspecting and maintaining Solenoid Valves

		201								Inspect solenoid valves

		201								Replace solenoid valves

		201								Test solenoid valves

		201						Inspecting and maintaining Valve Filters

		201								Clean valve filters

		201								Replace valve filters

		201						Inspecting and maintaining Train Line (Brake Pipe)

		201								Inspect train line (brake pipe)

		201								Replace train line (brake pipe)

		201								Test train line (brake pipe)

		201						Inspecting and maintaining Drum Switch/Air Actuator

		201								Adjust drum switch/air actuator

		201								Inspect drum switch/air actuator

		201								Replace drum switch/air actuator

		201								Test drum switch/air actuator

		201						Inspecting and maintaining Uncoupling Air System

		201								Inspect uncoupling air system

		201								Lubricate uncoupling air system

		201								Replace air cylinder

		201								Replace uncoupling air system

		201								Test air cylinder and uncoupling air system

		201				Mechanical Coupler

		201						Inspecting and maintaining Suspension and Linkage Components

		201								Check linkages for wear

		201								Check suspension height and level

		201								Replace linkages

		201								Replace suspension and linkage components

		201						Inspecting and maintaining Linear Actuators

		201								Inspect linear actuators

		201								Lubricate linear actuators

		201								Replace linear actuators

		201						Inspecting and maintaining knuckle and slide lock

		201								Inspect for wear, damage, and proper locking

		201								Gauge tightness

		201								Lubricate mechanism

		201						Inspecting and maintaining Hook and Plate

		201								Inspect hook plate assembly

		201								Lubricate hook plate assembly

		201								Replace hook plate assembly

		201						Inspecting and maintaining Limit Switches

		201								Adjust limit switches

		201								Inspect limit switches

		201								Replace limit switches

		201						Inspecting and maintaining Alignment, Anchor and Suspension

		201								Adjust coupler support

		201								Check shear device hardware

		201								Inspect anchor

		201								Inspect buffer tubes, draft gear and absorption cartridge

		201								Inspect centering device and springs

		201								Inspect coupler support

		201								Inspect shear device assembly

		201								Replace buffer tubes, draft gear and absorption cartridge

		201								Replace centering device and springs

		201								Replace coupler support

		201								Replace shear device

		201						Inspecting and maintaining heaters and temperature sensors

		201								Inspect heaters and temperature sensors

		201								Perform basic repairs on heaters

		201								Perofrm basic repairs on temperature sensors

		201								Replace heaters

		201								Replace temperature sensors

		201								Test heaters and temperature sensors

		201						Inspecting and maintaining Release Mechanism

		201								Inspect release mechanism

		201								Lubricate release mechanism

		201								Replace release mechanism		changed based on comment		change to: Replace release mechanism

		201						Inspecting and maintaining Electrical Pin Door/Shutter/Gasket

		201								Clean electrical pin door/shutter/gasket

		201								Inspect electrical pin door/shutter/gasket

		201								Lubricate electrical pin door/shutter/gasket

		201								Replace electrical pin door/shutter/gasket

		201								Test electrical pin door/shutter/gasket

		201						Inspecting and maintaining Draw Bar (Married Pairs)

		201								Inspect draw bar (married pairs)

		201								Lubricate draw bar (married pairs)

		201								Replace draw bar (married pairs)

		201								Check shear device hardware

		201								Inspect buffer tubes and draft gear

		201				Tools				(can be integrated in other parts of module or taught separately)										wear gauges, pin tools, contact tools - see list of Los

		201								Demonstrate proper use of wear gauges (go/no-go gauge)

		201								Demonstrate proper use of head alignment tools

		201								Demonstrate proper use of contact/pin replacement tools

		201								Demonstrate proper use of vertical press

		201								Demonstrate proper use of bushing driver

		201								Demonstrate proper use of reamer

		201								Demonstrate proper use of coupler repair stand

		201								Demonstrate proper use of pneumatic/hydraulic jacks

		201								Demonstrate proper use of overhead cranes

		201								Demonstrate proper use of lift tables

		201								Demonstrate proper use of forklift and adapter

		201								Demonstrate proper use of continuity tester/breakout box

		201								Demonstrate proper use of auxiliary power supply/connector tester

		201								Demonstrate proper use of digital multi-meter

		201								Demonstrate proper use of torque wrench

		201								Demonstrate proper use of dial indicator

		202		Trucks & Axles -- Intro and Preventive Maintenance												24		200		Tour of truck shop, same as above, overhead crane, press, tools listed in L.O.s

		202				AC Traction Motor

		202						Inspecting and maintaining Speed/Tach Sensor

		202								Explain how speed sensors work

		202								Clean speed/tach sensor

		202								Inspect speed/tach sensor

		202								Inspect speed/tach sensor for debris

		202								Repair speed/tach sensor

		202								Replace speed/tach sensor

		202						Inspecting and maintaining Stator

		202								Check winding

		202								Inspect stator

		202								Repair stator

		202								Replace stator

		202								Test stator

		202						Inspecting and maintaining Internal Fan

		202								Clean internal fan

		202								Inspect internal fan

		202								Replace internal fan

		202						Inspecting and maintaining External Fan

		202								Clean external fan

		202								Inspect external fan

		202								Repair external fan

		202								Replace external fan

		202						Inspecting and maintaining Bearings

		202								Identify different lubricants and their appropriate use

		202								Lubricate bearings

		202								Check for bearing noise

		202								Replace bearings

		202						Inspecting and maintaining Wiring and Insulation

		202								Inspect wiring and insulation

		202								Repair wiring and insulation

		202								Replace wiring and insulation

		202								Test wiring and insulation

		202						Inspecting and maintaining Coupling

		202								Inspect coupling; check for coupling noise

		202								Lubricate coupling

		202								Remove coupling

		202								Replace coupling

		202						Inspecting and maintaining Traction Motor

		202								Check and torque motor-to-gearbox bolts

		202								Check brush holder/spring tension and for free movement of brush in holder

		202								Check cable and insulation for cracks, arcing and odor

		202								Check cable routing

		202								Check ground shunts

		202								Clean brush area and brushes

		202								Clean traction motor

		202								Demonstrate knowledge of commutator motor parts and assembly

		202								Inspect air ducts

		202								Inspect brushes/brush holders

		202								Inspect traction motor

		202								Lubricate traction motor where applicable, use proper lubricant and fill to proper level		changed based on comment		change to: Lubricate traction motor, where applicable, use proper lubricant and fill to proper level

		202								Overhauling Traction Motor

		202								Replace brushes/brush holders

		202				DC Traction Motor

		202						Inspecting and maintaining Brushes

		202								Demonstrate ability to use basic hand tools

		202								Demonstrate knowledge of brush and brush holder function

		202								Identify brush location

		202								Inspect brushes

		202								Measure brush wear

		202								Remove excess grease

		202								Replace brushes

		202						Inspecting and maintaining Brush Holders

		202								Adjust brush holders

		202								Check brush holders

		202								Check wear limits

		202								Clean off excess carbon

		202								Ensure brushes have travel

		202								Inspect brush holders

		202								Replace  brush holders

		202								Test spring tension

		202						Inspecting and maintaining Commutator/Armature

		202								Blow-down commutator/armature

		202								Check commutator/armature runout

		202								Clean commutator/armature

		202								Inspect commutator/armature

		202								Replace commutator/armature

		202						Inspecting and maintaining Sun Gear/Coupling

		202								Drain sun gear/coupling

		202								Inspect sun gear/coupling

		202								Lubricate sun gear/coupling

		202								Replace sun gear/coupling

		202						Inspecting and maintaining Flash Pins/Arc Horn/Pin

		202								Adjust flash pins/arc horn/pin

		202								Inspect flash pins/arc horn/pin

		202								Replace flash pins/arc horn/pin

		202						Inspecting and maintaining Wiring and Insulation

		202								Inspect wiring and insulation

		202								Repair wiring and insulation

		202								Replace wiring and insulation

		202								Test wiring and insulation

		202						Inspecting and maintaining Field Coils/Interpoles

		202								Clean field coils/interpoles

		202								Inspect field coils/interpoles

		202								Replace field coils/interpoles

		202								Test field coils/interpoles

		202						Inspecting and maintaining Bearings

		202								Lubricate bearings

		202								Check for bearing noise

		202								Replace bearings

		202						Inspecting and maintaining Ventilation (Internal Fan or Forced)

		202								Change breather

		202								Check breather

		202								Clean ventilation

		202								Inspect ventilation

		202								Repair ventilation

		202								Replace bellows

		202								Replace ventilation

		202						Inspecting and maintaining Temperature Sensors

		202								Check connections

		202								Replace temperature sensors

		202						Inspecting and maintaining Speed Sensor

		202								Clean speed  sensor

		202								Inspect speed sensor for debris

		202								Repair speed sensor

		202								Replace speed sensor

		202				Gearboxes

		202						Inspecting and maintaining High-Speed Coupling

		202								Inspect high-speed coupling; check for noise

		202								Lubricate high-speed coupling

		202								Remove high-speed coupling

		202								Replace high-speed coupling

		202						Inspecting and maintaining Worm Gear

		202								Adjust worm gear

		202								Inspect worm gear

		202								Repair worm gear

		202								Replace worm gear

		202						Inspecting and maintaining Pinion Gear

		202								Adjust pinion gear, check backlatch

		202								Inspect pinion gear

		202								Repair pinion gear

		202								Replace pinion gear

		202						Inspecting and maintaining Bearings/Races

		202								Adjust bearings/races

		202								Inspect bearings/races

		202								Repair bearings/races

		202								Replace bearings/races

		202						Inspecting and maintaining Lubrication

		202								Change lubrication

		202								Check lubrication

		202								Replace lubrication

		202								Test lubrication

		202						Inspecting and maintaining Inspection Plate & Sight Glass

		202								Inspect inspection plate & sight glass

		202								Inspect plate & sight glass

		202								Replace inspection plate & sight glass

		202						Inspecting and maintaining Housing

		202								Bead-blast/clean housing

		202								Clean housing

		202								Inspect housing

		202								Repair housing

		202								Replace housing

		202						Inspecting and maintaining Seals

		202								Inspect seals for leaks

		202								Replace Seals

		202						Inspecting and maintaining Spider Gears

		202								Inspect spider gears

		202								Repair spider gears

		202								Replace spider gears

		202						Inspecting and maintaining Coupler Retainer

		202								Inspect coupler retainer

		202								Replace coupler retainer

		202						Inspecting and maintaining Breather

		202								Clean breather

		202								Inspect breather

		202								Replace breather

		202						Inspecting and maintaining Spider

		202								Inspect spider

		202								Replace spider

		202						Inspecting and maintaining Magnetic Plugs

		202								Clean magnetic plugs

		202								Inspect magnetic plugs

		202								Replace magnetic plugs

		202						Inspecting and maintaining Loading/Support Rod

		202								Inspect loading/support rod

		202								Replace loading/support rod

		202						Inspecting and maintaining Ground Bushing Housing

		202								Clean ground bushing housing

		202								Inspect ground bushing housing

		202								Replace ground bushing housing

		202								Test ground bushing housing

		202				Axles

		202						Inspecting and maintaining Rotor (Brake Disc)

		202								Inspect rotor

		202								Machine rotor

		202								Replace rotor

		202						Inspecting and maintaining Wheel Assembly

		202								Demonstrate ability to follow proper safety procedures

		202								Inspect wheel assembly

		202								Remove wheel assembly

		202								True wheel assembly

		202						Inspecting and maintaining Spider and Vulcanized Spacers/Joint Coupling Assembly

		202								Inspect spider & vulcanized rubber spacers/joint coupling assembly

		202								Replace spider & vulcanized rubber spacers/joint coupling assembly

		202						Inspecting and maintaining Tooth Gear (Speed Sensor)

		202								Clean tooth gear

		202								Inspect tooth gear

		202								Replace tooth gear

		202						Inspecting and maintaining Ground Brush and Housing

		202								Clean ground brush and housing

		202								Inspect ground brush and housing

		202								Replace ground brush and housing

		202								Test ground brush and housing

		202						Inspecting and maintaining Hollow Shaft

		202								Inspect and measure hollow shaft

		202								Inspect hollow shaft

		202						Inspecting and maintaining Journal Bearings and Housing

		202								Clean journal bearings and housing

		202								Inspect journal bearings and housing

		202								Repack journal bearings and housing

		202				Wheel & Tires

		202						Inspecting and maintaining Shunts

		202								Clean connections

		202								Inspect shunts

		202								Replace shunts

		202								Test shunts

		202						Inspecting and maintaining Rubber

		202								Inspect rubber

		202								Replace rubber

		202						Inspecting and maintaining Bolts

		202								Inspect bolts

		202								Replace bolts

		202						Inspecting and maintaining Conical Ring

		202								Inspect conical ring

		202								Replace conical ring

		202						Inspecting and maintaining Dampening Ring

		202								Inspect dampening ring

		202								Replace dampening ring

		202						Perform Preventive Maintenance on Tires

		202								Inspect tires

		202								Inspect tires and flange for cracks

		202								Measure tires

		202								Remove tires

		202								Replace tires

		202								True tires

		202						Inspecting and maintaining Plugs

		202								Inspect plugs

		202								Replace plugs

		202				Primary Suspension

		202						Inspecting and maintaining Chevrons/Rubber Springs

		202								Disassemble chevrons/rubber springs

		202								Inspect chevrons/rubber springs

		202								Measure chevrons/rubber springs

		202								Reassemble chevrons/rubber springs

		202								Replace chevrons/rubber springs

		202								Shim chevrons/rubber springs

		202						Inspecting and maintaining Journal Bearing Housing

		202								Clean bearings

		202								Demonstrate knowledge of scratching and pitting bearings

		202								Identify and use correct type of grease

		202								Inspect journal bearing housing

		202								Replace bearings

		202								Replace journal bearing housing

		202						Inspecting and maintaining Speed Sensors

		202								Adjust speed sensors

		202								Inspect speed sensors

		202								Replace speed sensors

		202								Test speed sensors

		202						Inspecting and maintaining Up Stops and Down Stops/Pedestal Bar

		202								Adjust up stops and down stops/pedestal bar

		202								Inspect hardware

		202								Repair up stops and down stops/pedestal bar

		202								Replace up stops and down stops/pedestal bar

		202				Frame

		202						Inspecting and maintaining Traction/Radius Rod and Bushings

		202								Check for cracks in frame

		202								Adjust traction/radius rod and bushings

		202								Inspect traction/radius rod and bushings

		202								Replace traction/radius rod and bushings

		202						Inspecting and maintaining Bovine Board/Cow Catcher/Safety Board/Life Guard

		202								Inspect bovine board/cow catcher/safety board/life guard

		202								Replace bovine board/cow catcher/safety board/life guard

		202						Inspecting and maintaining Transom Bearings/Front and Rear Beam

		202								Demonstrate ability to use truck lifts

		202								Inspect transom bearings/front and rear beam

		202								Inspect wiring

		202								Replace bushings/bearings

		202								Replace transom bearings/front and rear beam

		202						Inspecting and maintaining Antennas

		202								Inspect antenna

		202								Replace antenna

		202								Test antenna

		202						Inspecting and maintaining Speed Sensor Device

		202								Adjust speed sensor device

		202								Inspect speed sensor device

		202								Replace speed sensor device

		202								Test speed sensor device

		202						Inspecting and maintaining Fenders

		202								Clean fenders

		202								Inspect fenders

		202								Repair fenders

		202						Inspecting and maintaining Sanding Tubes

		202								Adjust sanding nozzle to proper height

		202								Adjust sanding tubes

		202								Align sanding tubes

		202								Disassemble sanding tubes

		202								Reassemble sanding tubes

		202								Inspect heater nozzles

		202								Inspect sanding tubes

		202								Repair sanding tubes

		202								Replace heater nozzles

		202								Test heater nozzles

		202						Inspecting and maintaining Lubricators

		202								Adjust lubricators

		202								Align lubricators

		202								Inspect lubricators

		202								Repair lubricators

		202						Inspecting and maintaining Wiring

		202								Inspect wiring

		202								Repair wiring

		202								Replace wiring

		202						Inspecting and maintaining Tripping Device

		202								Adjust tripping device

		202								Inspect tripping device

		202								Remove as needed

		202						Inspecting and maintaining Piping

		202								Flush piping

		202								Inspect piping

		202								Inspect piping for leaks

		202								Repair piping

		202								Replace piping

		202						Inspecting and maintaining Track Brake

		202								Adjust hangers/support/suspension

		202								Adjust pole/segment pieces/brake pads/brake shoes

		202								Align hangers/support/suspension

		202								Inspect bushings

		202								Inspect cabling

		202								Inspect guide pads

		202								Inspect hangers/support/suspension

		202								Inspect pole/segment pieces/brake pads/brake shoes

		202								Inspect wiring

		202								Repair hangers/support/suspension

		202								Repair wiring

		202								Replace bushings

		202								Replace cabling

		202								Replace guide pads

		202								Replace pole/segment pieces/brake pads/brake shoes

		202								Replace wiring

		202								Test cabling

		202								Test wiring

		202						Inspecting and maintaining Debris Sweeper

		202								Adjust debris sweeper

		202								Inspect debris sweeper

		202								Replace debris sweeper

		202						Inspecting and maintaining Down Hanger (Caliper Hanger)

		202								Inspect down hanger

		202								Lubricate down hanger

		202								Replace down hanger

		202						Inspecting and maintaining Brake Shoe Support/Brake Hanger

		202								Inspect brake shoe support/brake hanger

		202								Lubricate brake shoe support/brake hanger

		202								Repair brake shoe support/brake hanger

		202								Replace brake shoe support/brake hanger

		202						Inspecting and maintaining Lateral Bumper/Stop

		202								Inspect lateral bumper/stop

		202								Replace lateral bumper/stop

		202				Bolster/Secondary Suspension

		202						Inspecting and maintaining Coil Spring

		202								Inspect coil spring

		202								Replace coil spring

		202						Inspecting and maintaining Airbags

		202								Drain air tanks/reservoir

		202								Inspect air tanks/reservoir

		202								Inspect airbags

		202								Remove airbags

		202								Replace bias/check valves

		202								Replace bypass/cutoff valves

		202								Test bias/check valves

		202								Test bypass/cutoff valves

		202						Inspecting and maintaining Leveling Device

		202								Adjust leveling device

		202								Inspect leveling device

		202								Replace leveling device

		202						Inspecting and maintaining Load Weight Sensor

		202								Adjust load weight sensor

		202								Inspect load weight sensor

		202								Inspect wiring

		202								Repair wiring

		202								Replace load weight sensor

		202								Replace wiring

		202								Test load weight sensor

		202								Test wiring

		202						Inspecting and maintaining Hydraulic Suspension Leg

		202								Inspect accumulator (hydraulic)

		202								Inspect hydraulic suspension leg

		202								Replace accumulator (hydraulic)

		202								Replace hydraulic suspension leg

		202								Test accumulator (hydraulic)

		202						Inspecting and maintaining Vertical Stop/Lifting Rods

		202								Adjust vertical stop/lifting rods

		202								Inspect vertical stop/lifting rods

		202								Replace vertical stop/lifting rods

		202						Inspecting and maintaining Shocks/Dampers

		202								Adjust shocks/dampers

		202								Inspect shocks/dampers

		202								Refill oil

		202								Replace shocks/dampers

		202								Test shocks/dampers

		202						Inspecting and maintaining Piping

		202								Flush piping

		202								Inspect piping

		202								Inspect piping for leaks

		202								Repair piping

		202								Replace piping

		202						Inspecting and maintaining Friction Disc/Side Bearing

		202								Adjust friction disc/side bearings

		202								Inspect friction disc/side bearings

		202								Replace friction disc/side bearings

		202						Inspecting and maintaining Shims (Floor Height Adjustment/Static Inspection)

		202								Add shims as needed

		202								Check shims (floor height adjustment/static inspection)

		202						Inspecting and maintaining Spherical Ring/Slewing Ring

		202								Inspect spherical bearing/slewing ring

		202								Lubricate spherical bearing/slewing ring

		202								Replace spherical bearing/slewing ring

		202						Inspecting and maintaining Articulation Support

		202								Inspect articulation support

		202								Repair articulation support

		202						Inspecting and maintaining Ball and Socket

		202								Inspect ball and socket

		202								Replace Teflon liner

		202				Tools				(can be integrated in other parts of module or taught separately)

		202								Demonstrate ability to use an axle press

		202								Demonstrate ability to use a wheel press

		202								Demonstrate ability to use a wheel bore

		202								Demonstrate ability to use a wheel profile gauge

		202								Demonstrate ability to use a back-to-back gauge

		202								Demonstrate ability to use a depth gauge

		202								Demonstrate ability to use a wheel tape/pie tape gauge

		202								Demonstrate ability to use a steel wheel gauge

		202								Demonstrate ability to use a dial indicator

		202								Demonstrate ability to use a car body height gauge

		202								Demonstrate ability to use a coupler height gauge

		202								Demonstrate ability to use a tape measure/ruler

		202								Demonstrate ability to use an armature run-out gauge

		202								Demonstrate ability to use a coupler level gauge

		202								Demonstrate ability to use a grease level gauge

		202								Demonstrate ability to use a feeler gauge

		202								Demonstrate ability to use a go no-go gauge

		202								Demonstrate ability to use a current collector gauge

		202								Demonstrate ability to use a trip device gauge

		202								Demonstrate ability to use a ultrasonic wheel measuring tool/profile meter

		202								Demonstrate ability to use a wheel truing machine

		202								Demonstrate ability to use a truck/tramming press

		202								Demonstrate ability to use a tire press

		202								Demonstrate ability to use a journal bearing press

		202								Demonstrate ability to use a industrial sized bandsaw

		202								Demonstrate ability to use a lathe

		202								Demonstrate ability to use a undercutters

		202								Demonstrate ability to use a mills

		202								Demonstrate ability to use a spin/load tester

		202								Demonstrate ability to use a hydraulic press

		202								Demonstrate ability to use a hydraulic fluid cleaning machine

		202								Demonstrate ability to use an inductive bearing heater

		202								Demonstrate ability to use a truck frame tester

		202								Demonstrate ability to use a hydraulic test bench/hydraulic caliper test bench/brake force tester

		202								Demonstrate ability to use portable test equipment

		202								Demonstrate ability to use a breakout box

		202								Demonstrate ability to use gearbox specialty tools

		202								Demonstrate ability to use brake adjustor tools

		202								Demonstrate ability to use a hydraulic pullers

		202								Demonstrate ability to use a torque wrench

		202								Demonstrate ability to use a megger

		202								Demonstrate ability to use a digital multi-meter

		202								Demonstrate ability to use a hydraulic vulcanized rubber spacers

		202								Demonstrate ability to use a parts-per-million brake fluid tester

		202								Demonstrate ability to use an oven

		202								Demonstrate ability to use an impregnator

		202								Demonstrate ability to use a plasma cutter

		202								Demonstrate ability to use a hoist

		202								Demonstrate ability to use basic hand tools

		202								Demonstrate ability to use a laptop and diagnostic software

		202								Demonstrate ability to use a bearing puller

		202								Demonstrate ability to use a test stand

		203		Propulsion and Dynamic Braking -- Intro and Preventive Maintenance												24		300		Schematics, same as above, lap top computer, tools listed in L.O.s, scope-meter/o-scope

		203				AC Propulsion

		203						Inspecting and maintaining Propulsion Inverter

		203								Clean and blow out inverter enclosure		changed based on comment		change to: Clean and blow out inverter enclosure

		203								Check for leaking capacitors and oil

		203								Demonstrate ability to follow safety procedures

		203								Demonstrate ability to read electrical schematics

		203								Demonstrate knowledge of 3 phase motors

		203								Torque screws to specifications

		203								Use high-pressure on appropriate areas

		203						Inspecting and maintaining Master Controller (for AC propulsion system)

		203								Check lever for free movement

		203								Demonstrate knowledge of pulse width modulation

		203								Inspect master controller for debris

		203								Lubricate using proper lubricant

		203								Overhauling Master Controller

		203								Repair master controller

		203								Replace master controller

		203								Test master controller

		203						Inspecting and maintaining Train Line Control

		203								Demonstrate knowledge of active high and low

		203								Demonstrate knowledge of differece between a short and an open

		203								Demonstrate knowledge of grounding

		203								Identify correct coupler pins		changed based on comment		change to: Identify correct coupler pins

		203								Read and interpret schematics

		203						Inspecting and maintaining the IGBT/GTO

		203								Clean IGBT/GTO

		203								Demonstrate knowledge of capacitor charge

		203								Demonstrate knowledge of electrostatic discharge

		203								Demonstrate knowledge of lock out/tag out

		203								Demonstrate proper use of thermal compound

		203								Follow procedures for making unit safe to work on

		203								Inspect IGBT/GTO for damage and odor

		203								Overhauling IGBT/GTO

		203								Perform reduced power test

		203								Repair module

		203								Replace module

		203								Test IBGT/GTO using laptop

		203						Inspecting and maintaining Electronic Control System

		203								Access faults

		203								Access history

		203								Clean electronic control system

		203								Demonstrate ability to read hexadecimal code

		203								Demonstrate ability to read the LEDs

		203								Demonstrate knowledge of MVFB (Multi-Function Vehicle Bus)

		203								Inspect electronic control system

		203								Overhauling Electronic Control System

		203								Read LEDs on propulsion container

		203								Replace cards

		203								Replace electronic control system

		203								Test electronic control system

		203								Test individual modules

		203								Test input and output

		203						Inspecting and maintaining Software

		203								Demonstrate ability to use testing functions

		203								Locate connectors

		203								Upgrade software		changed based on comment		change to: Upgrading software

		203								Ping connectors to read values

		203								Take measurements using connectors

		203								Verify correct version of software		changed based on comment		change to: Verify correct version of software

		203						Inspecting and maintaining Ventilation System

		203								Blow out sensors and blower fans

		203								Check airflow direction

		203								Check all fasteners

		203								Check fans using reduced power test

		203								Check pipe routing

		203								Check TCU for blower faults

		203								Check ventilation system for debris

		203								Clean ventilation system

		203								Identify intake and exhaust ends

		203								Lubricate ventilation system

		203								Overhauling Ventilation System

		203								Perform air flow test on ventilation system using proper safety procedures

		203								Repair fan and motor assembly

		203								Repair sensors

		203								Replace fan and motor assembly

		203								Replace filter following proper safety procedures

		203								Replace sensors

		203								Unclog heat sink

		203								Use proper nozzle for blow out

		203						Inspecting and maintaining Capacitor Filtering Coils

		203								Identify leaks and bulges

		203								Inspect capacitor filtering coils for arcing, debris and damage

		203								Overhauling Capacitor Filtering Coils

		203								Replace capacitor filtering coils

		203								Test capacitor filtering coils

		203						Inspecting and maintaining Chokes/Transformer

		203								Inspect chokes/transformer

		203								Overhauling Chokes/Transformer

		203								Replace chokes/transformer

		203						Inspecting and maintaining High Speed Circuit Breaker

		203								Adjust high speed circuit breaker

		203								Check fuse

		203								Check operation of main solenoid

		203								Clean high speed circuit breaker

		203								Disassemble high speed circuit breaker

		203								Inspect high speed circuit breaker

		203								Overhauling High Speed Circuit Breaker

		203								Test high speed circuit breaker

		203						Inspecting and maintaining Ground Fault System

		203								Change blown fuses

		203								Check fuses

		203								Demonstrate ability to read VOD (vehicle operator display)

		203								Inspect brushes, springs, wires, connectors

		203								Inspect ground fault system

		203								Isolate system

		203								Overhauling Ground Fault System

		203								Reset GFS relay

		203								Test fuses

		203								Test ground fault system

		203						Inspecting and maintaining Contactor/Arc Chutes

		203								Adjust contactor/arc chutes

		203								Clean contactor/arc chutes with compressed air

		203								Identify different types of connectors

		203								Identify excessive arcing

		203								Inspect contactor/arc chutes

		203								Overhauling Contactor/Arc Chutes

		203								Replace contactor/arc chutes

		203								Test contactor/arc chutes

		203						Inspecting and maintaining Resistance Units

		203								Check insulators and cage

		203								Check resistance

		203								Clean resistance units

		203								Inspect resistance units for cracks and damage

		203								Overhauling Resistance Units

		203								Replace resistance units

		203						Inspecting and maintaining Knife Switch (DC Link)

		203								Adjust knife switch

		203								Clean knife switch

		203								Inspect knife switch

		203								Lubricate knife switch

		203								Overhauling Knife Switch

		203								Replace knife switch

		203								Test knife switch

		203						Inspecting and maintaining Traction Motor

		203								Blow out traction motor

		203								Check cable routing

		203								Check fasteners

		203								Clean drain hole

		203								Clean traction motor

		203								Demonstrate knowledge of motor parts

		203								Inspect traction motor

		203								Lubricate traction motor in proper place using correct lubricant and correct amount

		203								Overhauling Traction Motor

		203						Inspecting and maintaining Speed Sensors/Tach sensors

		203								Adjust speed sensors/tach sensors

		203								Clean speed sensors/tach sensors

		203								Inspect speed sensors/tach sensors, wiring and connectors

		203								Overhaul Speed Sensors/Tach Sensors (if done locally)

		203								Remove speed sensors/tach sensors

		203								Replace speed sensors/tach sensors

		203						Inspecting and maintaining Speed Sensor Cable

		203								Test speed sensor cable

		203								Replace speed sensor cable

		203						Inspecting and maintaining Load Weight Sensors

		203								Adjust load weight sensors

		203								Inspect load weight sensors

		203								Inspect wearable items

		203								Measure wheel, floor level, load

		203								Overhauling Load Weight Sensors (if done locally)

		203								Replace load weight sensors

		203								Replace wearable items

		203								Test load weight sensors

		203						Inspecting and maintaining Load Cell

		203								Adjust link bar

		203								Adjust value

		203								Test value

		203						Inspecting and maintaining Overcurrent Protection

		203								Check operation of overcurrent protection

		203								Clean overcurrent protection

		203								Overhauling Overcurrent Protection

		203								Replace overcurrent protection

		203						Inspecting and maintaining Pulse Conditioning Unit

		203								Test pulse conditioning unit

		203								Replace pulse conditioning unit

		203				DC Propulsion

		203						Inspecting and maintaining Chopper

		203								Check capacitor bank for leaks

		203								Clean above, around and interior of enclosure		changed based on comment		change to: Clean above, around and interior of enclosure

		203								Clean capacitor bank

		203								Clean chokes/transformers

		203								Clean heat sink

		203								Clean thyristors

		203								Demonstrate knowledge of location and function of chopper

		203								Disassemble thyristors

		203								Identify capacitor bank

		203								Inspect capacitor bank

		203								Inspect chokes/transformers

		203								Inspect thyristors

		203								Overhauling Chopper

		203								Reassemble thyristors

		203								Replace capacitor bank

		203								Replace chokes/transformers

		203								Replace thyristors

		203						Inspecting and maintaining Cam Control

		203								Adjust cams and switches

		203								Adjust contactors

		203								Clean cams and switches

		203								Clean pilot motor

		203								Explain difference between acknowledgement and actuator contacts

		203								Inspect cams and switches

		203								Inspect pilot motor

		203								Overhauling Cam Control

		203								Repair pilot motor

		203								Replace cams and switches

		203								Replace pilot motor

		203								Test pilot motor

		203						Inspecting and maintaining Master Controller (for DC propulstion system)

		203								Check lever for free movement

		203								Demonstrate knowledge of pulse width modulation

		203								Inspect master controller for debris

		203								Locate and use repair manual

		203								Lubricate using proper lubricant

		203								Overhauling Master Controller

		203								Repair master controller

		203								Replace master controller

		203								Test master controller

		203						Inspecting and maintaining Electronic Control Unit

		203								Access faults

		203								Access history

		203								Calibrate after battery removal

		203								Change batteries

		203								Clean electronic control system

		203								Demonstrate knowledge of MVFB (Multi-Function Vehicle Bus)

		203								Identify cards by box number

		203								Inspect electronic control system

		203								Overhauling Electronic Control Unit

		203								Interpret LEDs on propulsion container		changed based on comment		change to: Examine LEDs on propulsion enclosure

		203								Replace cards

		203								Replace electronic control system

		203								Set time/date on TCU

		203								Test electronic control system

		203								Test individual modules

		203								Test input and output

		203						Inspecting and maintaining Ventilation System

		203								Adjust air flow sensor and timers

		203								Blow out sensors and blower fans

		203								Check airflow direction, unclog heat sink if needed

		203								Check all fasteners

		203								Check fans using reduced power test

		203								Check pipe routing

		203								Check TCU for blower faults

		203								Check ventilation system for debris

		203								Clean ventilation system

		203								Demonstrate knowledge of blower monitor circuit

		203								Identify intake and exhaust ends

		203								Lubricate ventilation system

		203								Overhauling Ventilation System

		203								Perform air flow test on ventilation system using proper safety procedures

		203								Repair fan and motor assembly

		203								Repair sensors

		203								Replace fan and motor assembly

		203								Replace filter following proper safety procedures

		203								Replace sensors

		203								Use proper nozzle for blow out

		203						Inspecting and maintaining High Speed Circuit Breaker

		203								Adjust high speed circuit breaker

		203								Check fuse

		203								Check operation of main solenoid

		203								Clean high speed circuit breaker

		203								Disassemble high speed circuit breaker

		203								Inspect high speed circuit breaker

		203								Overhauling High Speed Circuit Breaker

		203								Test high speed circuit breaker

		203						Inspecting and maintaining Contactor/Arc Chutes

		203								Adjust contactor/arc chutes

		203								Clean contactor/arc chutes with compressed air

		203								Identify different types of connectors

		203								Identify excessive arcing

		203								Inspect contactor/arc chutes

		203								Overhauling Contactor/Arc Chutes

		203								Replace contactor/arc chutes

		203								Replace contactor/arc chutes		deleted based on comment		change to DELETE (repeat from earlier)

		203								Test contactor/arc chutes

		203						Inspecting and maintaining Resistance Banks

		203								Check insulators and cage

		203								Check resistance

		203								Clean resistance banks

		203								Demonstrate knowledge of conditions that can make resistance banks implode

		203								Inspect resistance banks for cracks and damage

		203								Overhauling Resistance Banks

		203								Repair sections of resistance banks

		203								Replace resistance banks

		203						Maintaining Knife Switch (DC Link)				comment suggested deleting, committee decided to keep, these tasks are intentionally repeated from the AC section, since local agencies may only refer to one section in implementing the standards		change to DELETE (repeat from earlier in 203 under AC propulsion)

		203								Adjust knife switch				change to DELETE (repeat from earlier in 203 under AC propulsion)

		203								Clean knife switch				change to DELETE (repeat from earlier in 203 under AC propulsion)

		203								Inspect knife switch				change to DELETE (repeat from earlier in 203 under AC propulsion)

		203								Lubricate knife switch				change to DELETE (repeat from earlier in 203 under AC propulsion)

		203								Overhauling Knife Switch				change to DELETE (repeat from earlier in 203 under AC propulsion)

		203								Replace knife switch				change to DELETE (repeat from earlier in 203 under AC propulsion)

		203								Test knife switch				change to DELETE (repeat from earlier in 203 under AC propulsion)

		203						Inspecting and maintaining Overcurrent Protection

		203								Check operation of overcurrent protection

		203								Clean overcurrent protection

		203								Overhauling Overcurrent Protection

		203								Replace overcurrent protection

		203				Tools				(can be integrated in other parts of module or taught separately)

		203								Demonstrate ability to use bench test equipment (electric & hydraulic)

		203								Demonstrate ability to use laptop & software

		203								Demonstrate ability to use fluid cleaner/pump/oil analyzer

		203								Demonstrate ability to use caliper/brake release tools

		203								Demonstrate ability to use suspension spacer

		203								Demonstrate ability to use caliper stands

		203								Demonstrate ability to use brake force tester

		203								Demonstrate ability to use quick disconnect adapters/fittings

		203								Demonstrate ability to use signal generator to test sensors

		203								Demonstrate ability to use digital multi meter

		203								Demonstrate ability to use re-pin connectors

		203								Demonstrate ability to use insulation blankets (cutting rotor)

		203								Demonstrate ability to use acetylene torch

		203								Demonstrate ability to use welding equipment (arc, MIG, TIG, plasma cutter)

		203								Demonstrate ability to operate equipment mover

		203								Demonstrate ability to use filter carts

		203								Demonstrate ability to use breakout boxes

		203								Demonstrate ability to use portable test equipment

		203								Demonstrate ability to use oscilloscopes

		203								Demonstrate ability to use voltage/current regulators

		203								Demonstrate ability to use anti-static bags

		203								Demonstrate ability to use Torque wrenches

		203								Demonstrate ability to use hand tools

		203								Demonstrate ability to use crimping tools and use

		203								Demonstrate ability to use soldering tools

		203								Demonstrate ability to use heat shrink guns

		203								Demonstrate ability to use wire labeler

										Demonstrate ability to use vibration meter		added based on comment		add

		204		Auxilary Inverters and Batteries -- Intro and Preventive Maintenance												16		60		Lap top computer, scope-meter/o-scope, multi-meter, clamp-on amp meter, tools listed in L.O.s

		204				Batteries

		204						Inspecting and Maintaining NiCd Batteries

		204								Check and verify battery specifications

		204								Clean NiCd Batteries and connections

		204								Check NiCd battery specific gravities

		204								Check NiCd battery voltages

		204								Check liquid level of cells

		204								Calibrate and verify calibration

		204								Charge and load test battery condition

		204						Inspecting and Maintaining Lead Acid Batteries

		204								Check and verify battery specifications

		204								Clean Lead Acid Batteries

		204								Check Lead Acid battery specific gravities

		204								Check Lead Acid battery voltages

		204								Check liquid level of cells

		204								Calibrate and verify calibration

		204								Charge and load test battery condition

		204						Maintaining low voltage sensor

		204								Inspect and test thermal switches

		204								Inspect and test low voltage sensor

		204								Clean low voltage sensor

		204								Replace Thermal Switch

		204								Replace low voltage sensor

		204						Maintaining battery breaker disconnect

		204								Inspect battery breaker disconnect

		204								Clean battery breaker disconnect

		204								Test battery breaker disconnect

		204								Replace battery breaker disconnect

		204				Motor Alternator

		204						Maintaining DC Motors

		204								Clean DC motors

		204								Inspect DC motors

		204								Check and replace DC motor brushes

		204								Test DC motors

		204								Repair DC motors

		204								Replace DC motors

		204						Maintaining AC Motors

		204								Clean AC motors

		204								Inspect AC motors

		204								Test AC motors

		204								Repair AC motors

		204								Replace AC motors

		204						Maintaining Voltage Regulators

		204								Adjust voltage regulators

		204								Test voltage regulators

		204								Repair voltage regulators

		204								Replace voltage regulators

		204						Maintaining frequency / speed control components

		204								Test speed/frequency control

		204								Adjust speed/frequency control

		204								Repair speed/frequency control

		204								Replace speed/frequency control

		204				Solid State Inverter

		204						Maintaining GTOs

		204								Inspect GTOs

		204								Clean GTOs

		204								Test GTOs

		204								Replace GTOs

		204						Maintaining IGBTs

		204								Inspect IGBTs

		204								Clean IGBTs

		204								Test IGBTs

		204								Replace IGBTs

		204						Maintaining thyristors

		204								Inspect thyristors

		204								Clean thyristors

		204								Test thyristors

		204								Replace thyristors

		204						Maintaining other inverter components

		204								Maintain capacitor filters

		204								Maintain electronic controls

		204								Maintain output transformers

		204								Maintain ventilation

		204				Battery Charger / LVPS

		204						Maintaining battery charger and LVPS

		204								Maintain rectifier and filters

		204								Maintain input capacitor

		204								Maintain temperature sensor

		204								Maintain heater

		204								Maintain electronic controls

		204						Maintaining Aux Inverter ventilation system

		204								Replace filters

		204								Test sensors

		204								Replace sensors

		204								Test blower fan

		204								Replace blower fan

		204				Tools				(can be integrated in other parts of module or taught separately)

		204								Demonstrate ability to use laptop to test and diagnose system

		204								Demonstrate ability to use Bench Test Equipment to diagnose system

		204								Demonstrate ability to use digital multimeter

		204								Demonstrate ability to use oscilloscopes

		204								Demonstrate ability to use chart recorder

		204								Demonstrate ability to use ohm wheel / speed sensor

		205		Friction Brakes -- Intro and Preventive Maintenance												24		200		Tools under L.O.s, piping diagram, print book/schematics, same aids as above

		205				Hydraulic Braking														EHU bench tester, ECU bench tester

		205						Inspecting and maintaining Hydraulic Braking

		205								Analyze fluid

		205								Bleed system

		205								Check fluids

		205								Check system pressure

		205								Depressurize system

		205								Explain cause of low and high fluid readings

		205								Explain causes of fluid breakdown

		205								Explain fluid flash point and related safety precautions

		205								Fill fluids

		205								Flush fluids

		205								Identify braking system check points/sight glass location

		205								Identify contaminants and their effect on fluid appearance

		205								Identify different fluids and their uses

		205								Measure vehicle weight to set brake effort

		205								Recycle fluids

		205								Setup flush cart with proper piping

		205						Inspecting and maintaining Flush Cart

		205								Change filters

		205								Reset pump pressure

		205								Clean flush cart

		205								Explain meaning of different fault codes

		205								Describe load cells

		205				Electrical Hydraulic Unit

		205						Inspecting and maintaining Electrical Unit

		205								Blowout and clean commutators

		205								Check electrical unit for chafing and vibration

		205								Check for leaks and damage

		205								Check lord mounts

		205								Check tightness of ground shunts

		205								Clean valves

		205								Disassemble electrical unit

		205								Identify correct hose size and type

		205								Inspect electrical carbon brushes

		205								Reassemble electrical unit

		205								Replace breathers

		205								Replace cannon plugs

		205								Replace damaged fittings

		205								Replace damaged hoses

		205								Replace electrical carbon brushes

		205								Replace filters

		205								Replace fluid

		205								Replace transducers and seals

		205								Replace valves

		205								Replace wiring

		205								Test electrical unit

		205						Inspecting and maintaining Varistors/Pressure Transducers

		205								Check transducer output

		205								Choose proper filter

		205								Compare demand and actual readings

		205								Demonstrate ability read hydraulic schematics

		205								Demonstrate ability to diagnose transducer problems

		205								Replace varistors/transducer

		205								Test varistors/transducer

		205						Inspecting and maintaining Motor Assembly

		205								Cycle motor

		205								Inspect electrical carbon brushes

		205								Measure startup timing

		205								Repair bearings

		205								Repair electrical carbon brushes

		205								Replace bearings

		205								Replace electrical carbon brushes

		205								Replace motor assembly

		205								Test motor assembly

		205						Inspecting and maintaining Control Valves

		205								Verify valve position

		205								Describe control valve operation

		205								Test control valves

		205								Repair control valves

		205								Replace control valves

		205						Inspecting and maintaining Pump-Off Circuit

		205								Test release cable

		205								Check for leaks

		205								Inspect emergency brake hand pump

		205								Fill emergency brake hand pump

		205								Test emergency brake hand pump

		205								Describe purpose of a witness tag

		205								Test pump-off circuit

		205								Repair leaks in hoses or hard lines

		205								Test emergency brake hand pump

		205								Repair emergency brake hand pump

		205								Replace emergency brake hand pump

		205								Lock out  emergency brake hand pump system

		205								Bleed pressure

		205						Maintaining Cut-Off Switch

		205								Replace cut-off switch

		205						Inspecting and maintaining Accumulators

		205								Check nitrogen levels

		205								Fill accumulators

		205								Follow high pressure safety procedures

		205								Identify Schrader valve

		205								Check accumulator and mounting for damage and missing components

		205								Fill accumulators

		205								Replace accumulators

		205								Repair accumulators

		205								Change mounts

		205								Change rock shields

		205								Change hardlines

		205								Change Schraeder valves

		205				Actuator Brake

		205						Maintaining Spring

		205								Check spring

		205								Adjust spring

		205								Replace spring

		205						Maintaining Electric Motor

		205								Replace electric motor

		205								Test electric motor

		205				Pneumatic Braking System

		205						Inspecting and maintaining Check Valves

		205								Inspect check valves

		205								Test check valves

		205								Replace check valves

		205						Inspecting and maintaining Air Reservoir

		205								Inspect air reservoir

		205								Drain air reservoir

		205						Inspecting and maintaining Pneumatic Control Unit

		205								Inspect pneumatic control unit

		205								Test pneumatic control unit

		205								Repair pneumatic control unit

		205								Replace pneumatic control unit

		205						Performing Preventive Maintenance Brake Valves

		205								Inspect brake valves

		205								Test brake valves

		205								Repair brake valves

		205								Replace brake valves

		205						Inspecting and maintaining Air Gauges

		205								Test air gauges

		205								Replace air gauges

		205						Inspecting and maintaining Air Cocks

		205								Test air cocks

		205								Replace air cocks

		205						Inspecting and maintaining Hydraulic/Pneumatic Unit

		205								Test hydraulic/pneumatic unit

		205								Check oil level

		205								Fill hydraulic/pneumatic unit

		205								Replace hydraulic/pneumatic unit

		205						Inspecting and maintaining Air Compressor

		205								Test air compressor

		205								Check oil level

		205								Fill air compressor

		205								Inspect filter-drier

		205								Replace filter-drier

		205								Adjust pressure switches

		205								Replace air compressor

		205								Test filter-dryer

		205								Test pressure switches

		205								Replace pressure switches

		205								Replace air compressor

		205								Adjust pressure switches

		205								Replace pressure switches

		205				Common Brake Components

		205						Inspecting and maintaining Parking Brake

		205								Test parking brake

		205								Test failsafe operation

		205								Replace parking brake

		205								Repair parking brake

		205						Inspecting and maintaining Electronic Control Unit

		205								Clean electronic control unit

		205								Vacuum electronic control unit

		205								Check connectors

		205								Clear fault codes

		205								Explain function of reset button

		205								Replace electronic control unit

		205								Test cards

		205								Repair cards

		205								Replace cards

		205						Inspecting and maintaining Brake Calipers

		205								Check pivots

		205								Lubricate pivots

		205								Check brake calipers for leaks

		205								Check mountings and seals

		205								Identify uneven wear patters and explain causes

		205								Align caliper to rotor of train		changed based on comment		change to: Align caliper to rotor of train

		205								Replace brake calipers

		205								Repair brake calipers

		205								Test brake calipers

		205						Inspecting and maintaining Rotors

		205								Inspect rotors for cracks, FOD damage, wear lines, concaveness/convexness and rust

		205								Torque bolts to proper specifications

		205								Replace rotors

		205								Torque bolts to proper specifications

		205								Turn rotors

		205						Inspecting and maintaining Brake Pads/Shoes

		205								Inspect brake pads/shoes

		205								Replace brake pads/shoes

		205								Inspect clips

		205								Explain wear indicator

		205								Explain wear patterns and causes

		205								Remove clips/pins

		205								Replace clips/pins in correct orientation

		205						Inspecting and maintaining Brake Transducers

		205								Inspect brake transducers

		205								Clean brake transducers

		205								Repair brake transducers

		205								Replace brake transducers

		205								Test brake transducers

		205						Inspecting and maintaining Manual Brake Release

		205								Inspect manual brake release

		205								Replace manual brake release

		205								Test manual brake release

		205						Inspecting and maintaining Brake Bypass Switch (Electric Cutout)

		205								Test brake bypass switch

		205								Repair brake bypass switch

		205								Replace brake bypass switch

		205						Inspecting and maintaining Track Brake

		205								Measure track brake

		205								Test track brake

		205								Replace track brake

		205								Check suspension clearance and height

		205								Check for corrosion on wear plate

		205								Explain isolation

		205								Clean debris

		205								Replace rusty components

		205						Inspecting and maintaining Sanding System

		205								Test sanding system

		205								Fill sanding system

		205								Clean sanding system

		205								Check sand level

		205								Inspect tubes for obstructions

		205								Inspect nozzle

		205								Inspect heaters

		205								Inspect compressor

		205								Inspect level filters

		205								Clean seal

		205								Repair sanding system

		205								Replace sanding system

		205								Replace valve

		205								Replace drop tube

		205						Inspecting and maintaining Electrical Cabling

		205								Inspect cabling

		205								Check for corrosion on hangers

		205								Verify cables slide smoothly

		205								Inspect wiring harnesses for damage

		205								Identify when rerouting is necessary

		205								Repair electrical cabling

		205								Replace electrical cabling

		205								Repair connectors

		205						Inspecting and maintaining Piping and Hoses

		205								Inspect piping and hoses

		205								Verify piping and hoses slide smoothly

		205								Inspect wiring harnesses for damage

		205								Identify when rerouting is necessary

		205								Repair piping and hoses

		205								Replace piping and hoses

		205								Identify correct hose size and type

		205						Inspecting and maintaining Caliper Support Rod

		205								Lubricate caliper support rod

		205								Replace caliper support rod

		205								Adjust caliper support rod

		205						Inspecting and maintaining Caliper Support

		205								Lubricate caliper support

		205								Replace caliper support

		205						Inspecting and maintaining Filters

		205								Clean filters

		205								Replace filters

		205								Inspect intake filter for motors and electrical boxes

		205								Locate correct filter type and part number

		205								Replace filters

		205						Inspecting and maintaining Anti-Spinslide Circuits

		205								Test anti-spinslide circuits

		205								Clean speed sensors

		205								Locate sensors on axles, motor and gearbox

		205								Test anti-spinslide circuit

		205								Repair anti-spinslide circuit

		205								Replace anti-spinslide circuits

		205				Tools				(can be integrated in other parts of module or taught separately)

		205								Demonstrate ability to use bench test equipment (electric & hydraulic)

		205								Demonstrate ability to use laptop & software

		205								Demonstrate ability to use fluid cleaner/pump/oil analyzer & filter cart

		205								Demonstrate ability to use caliper/brake release tools

		205								Demonstrate ability to use caliper stands

		205								Demonstrate ability to use brake force tester

		205								Demonstrate ability to use signal generator to test sensors

		205								Demonstrate ability to use digital multi meter

		205								Demonstrate ability to use oscilloscope

		205								Demonstrate ability to use breakout boxes

		205								Demonstrate ability to use voltage/current regulators

		205								Demonstrate ability to use portable test unit

		205								Demonstrate ability to use megger/hipot

		205								Demonstrate ability to use a wheel lathe

		206		HVAC -- Intro and Preventive Maintenance												40		320		Lap top computer, gauges, same aids as above

		206				Background Knowledge

		206								Demonstrate ability to read schematics

		206								Demonstrate knowledge of what three phase is and how it works

		206								Explain the concept of a thermal fuse

		206								Identify different refrigerants and types of oil

		206								Identify correct seals for different refrigerants and types of oil

		206								Attain 608 Certification if required, or understand the requirements

		206				Compressor/Motor

		206						Inspecting and maintaining Compressor Assembly

		206								Adjust unloader valve

		206								Change oil and sight glass

		206								Check for air bubbles

		206								Check for moisture in sight glass

		206								Check oil level and sight glass		changed based on comment		change to: Check oil level using sight glass

		206								Demonstrate knowledge of difference between scroll compressor and piston compressor

		206								Describe failure symptoms

		206								Identify smell of burning oil

		206								Inspect compressor seals

		206								Perform oil analysis

		206								Repair crank case heater

		206								Replace compressor assembly

		206								Replace compressor seals

		206								Replace crank case heater

		206								Replace unloader valve

		206								Test crank case heater

		206								Test unloader valve operation

		206						Inspecting and maintaining Motor Coupling

		206								Inspect motor coupling

		206								Replace motor coupling

		206						Inspecting and maintaining AC Motor

		206								Inspect AC motor

		206								Check for frozen bearings

		206								Replace AC motor or worn bearings		changed based on comment		change to: Replace AC motor or worn bearings

		206						Inspecting and maintaining DC Motor

		206								Inspect DC motor

		206								Check commutator for wear or damage

		206								Clean brushes

		206								Change brushes

		206								Repair brush assembly

		206								Replace and adjust brush assembly

		206								Replace DC motor

		206						Inspecting and maintaining Compressor Mountings

		206								Inspect compressor mountings

		206								Change cushions on mountings

		206								Replace compressor mountings

		206						Inspecting and maintaining Piping and Fittings

		206								Check piping and fittings for leaks

		206								Check braided line for fraying or damage

		206								Repair piping and fittings

		206						Inspecting and maintaining Compressor Service Valves

		206								Inspect compressor service valves

		206								Replace compressor service valves

		206						Inspecting and maintaining Protection Devices

		206								Test pressure limit switches

		206								Inspect motor overload device

		206								Replace pressure limit switches

		206				Evaporators and Condensers

		206						Inspecting and maintaining Condenser Assembly

		206								Inspect condenser assembly

		206								Clean coils with compressed air or water

		206								Replace condenser assembly

		206						Inspecting and maintaining Fan Assembly

		206								Inspect AC motor

		206								Inspect DC motor

		206								Clean brushes

		206								Change brushes

		206								Inspect grill

		206								Replace grill

		206								Repair grill

		206								Replace AC motor

		206								Replace DC motor

		206						Inspecting and maintaining Condenser Fins

		206								Inspect fins for bends and other damage

		206								Clean fins

		206								Straighten fins

		206								Check for leaks

		206						Inspecting and maintaining Evaporator Fins

		206								Inspect fins for bends and other damage

		206								Clean fins

		206								Straighten fins

		206								Check for leaks

		206				Refrigeration Components

		206						Inspecting and maintaining Liquid Receiver Tank

		206								Inspect liquid receiver tank

		206								Replace liquid receiver tank

		206						Maintaining Filter Dryer

		206								Inspect filter dryer

		206								Replace filter dryer

		206						Inspecting and maintaining Heater Core Elements

		206								Inspect thermal switches

		206								Test heater core elements for opens

		206								Inspect heater core elements

		206								Replace heater core elements

		206						Inspecting and maintaining Piping

		206								Inspect piping for leaks and chafing

		206								Inspect relief plugs

		206								Inspect piping

		206								Repair piping

		206						Inspecting and maintaining Air Filters

		206								Replace air filter

		206						Inspecting and maintaining Condensation Pan/Drain

		206								Inspect condensation pan/drain

		206								Clean condensation pan/drain

		206								Blow out drain lines with compressed air

		206						Inspecting and maintaining Sight Glass

		206								Inspect sight glass for moisture

		206								Replace sight glass

		206						Inspecting and maintaining Expansion Valve

		206								Inspect expansion valve

		206								Test expansion valve using super heat check

		206								Replace or adjust expansion valve

		206						Inspecting and maintaining Solenoid Valve

		206								Check solenoid valve operation

		206								Inspect solenoid valve

		206								Replace solenoid valve

		206				Heaters

		206						Inspecting and maintaining Cab Heaters/Defrosters

		206								Inspect can heaters/defrosters

		206								Test cab heaters/defrosters

		206								Clean cab heaters/defrosters

		206								Replace cab heaters/defrosters (teach in level 250 if this is backshop work)

		206								Repair cab heaters/defrosters (teach in level 250 if this is backshop work)

		206								Rebuild cab heaters/defrosters (teach in level 250 if this is backshop work)

		206						Inspecting and maintaining Sidewall/Floor Heaters

		206								Test sidewall/floor heaters

		206								Clean sidewall/floor heaters

		206								Repair sidewall/floor heaters

		206								Replace sidewall/floor heaters

		206						Inspecting and maintaining Overhead Heat

		206								Inspect overhead heat

		206								Test overhead heat

		206								Repair overhead heat

		206								Replace overhead heat

		206				HVAC Controls

		206						Inspecting and maintaining Thermostats

		206								Adjust thermostats

		206								Replace thermostats

		206						Inspecting and Maintaining Low Pressure Switch				changed based on comment		change to: Inspect and/or replace Low Pressure Switch

		206						Inspecting and Maintaining High Pressure Switch				changed based on comment		change to: Inspect and/or replace High Pressure Switch

		206						Inspecting and maintaining Flow Switch

		206								Test flow switch

		206								Replace flow switch

		206						Inspecting and maintaining Temperature Controls/Sensors

		206								Test temperature controls/sensors

		206								Replace temperature controls/sensors

		206				Electrical Circuits and Electronic Controls

		206						Inspecting and maintaining Relays and Connectors

		206								Test if relays and connectors can hold load

		206								Inspect relays and connectors

		206								Replace relays and connectors

		206						Inspecting and maintaining Control Boards

		206								Test control boards

		206								Perform function tests with portable test equipment

		206								Replace control boards

		206						Inspecting and maintaining Overcurrent Protection

		206								Test overcurrent protection

		206								Replace overcurrent protection

		206						Inspecting and maintaining GFI Protection

		206								Test GFI protection

		206								Replace GFI protection

		206				Tools

		206								Demonstrate ability to use oil test kit

		206								Demonstrate ability to use refrigerant recovery/recycle machine

		206								Demonstrate ability to use two-stage vacuum pumps

		206								Demonstrate ability to use pressure and vacuum micron gauge

		206								Demonstrate ability to use refrigerant leak detectors

		206								Demonstrate ability to use laptop and software, portable test unit

		206								Demonstrate ability to use breakout box

		206								Demonstrate ability to use thermometers

		206								Demonstrate ability to use manifold gauge set

		206								Demonstrate ability to use temp bulb/ribbon

		206								Demonstrate ability to use laser sensor

										Demonstrate ability to use vibration meter		added based on comment		add

		207		Current Collection and Distribution -- Intro and Preventive Maintenance												8		120		Same as above

		207				Background Knowledge

		207								Demonstrate understanding of basic AC/DC electricity

		207				Safety

		207								Follow safety procedures

		207				Pantograph

		207						Inspecting and maintaining Pantograph Collector

		207								Inspect carbon strips condition and thickness

		207								Adjust carbon strips

		207								Inspect head bushings

		207								Replace head bushings

		207								Inspect horns

		207								Paint horns

		207								Inspect carbon strip heater

		207								Test carbon strip heater

		207								Measure head for proper leveling and carbon strips parallelism

		207								Replace carbon strips

		207								Replace horns

		207								Replace carbon strip heater

		207						Inspecting and maintaining Pantograph Collector Head

		207								Test Electrical lowering device

		207								Adjust Electrical lowering device

		207								Repair Electrical Lowering device

		207								Replace Electrical lowering device

		207						Inspecting and maintaining Manual Lowering Device

		207								Test manual lowering device

		207								Repair or replace manual lowering device

		207						Inspecting and maintaining insulator

		207								Clean all insulators

		207								Inspect frame and insulated mounts

		207								Replace insulators

		207						Inspecting and maintaining Raising Mechanism (Springs)

		207								Inspect shear pin

		207								Adjust raising mechanism

		207								Check spring tension

		207								Replace raising mechanism

		207						Inspecting and maintaining Control Box

		207								Test control box

		207								Adjust control box

		207								Adjust pole controls

		207								Replace control box

		207						Inspecting and maintaining Coupling Rod

		207								Inspect coupling rod

		207								Lubricate coupling rod

		207								Replace and adjust coupling rod

		207						Inspecting and maintaining Auto Drop

		207								Inspect auto drop

		207								Replace auto drop

		207				Third Rail

		207						Describe safety considerations for workign with high voltage third rail

		207						Inspecting and maintaining Collector Paddle Assembly

		207								Inspect collector paddle assembly

		207								Adjust paddle assembly

		207								Clean paddle assembly

		207								Replace paddle assembly

		207								Inspect arc shield

		207								Clean arc shield

		207								Inspect height adjustor

		207								Adjust height adjustor

		207								Inspect paddle

		207								Adjust paddle angle

		207								Replace paddle

		207								Replace arc shield

		207								Replace height adjustor

		207								Replace arc shield

		207						Inspecting and maintaining Bus Bar

		207								Inspect bus bar

		207								Clean bus bar

		207								Replace bus bar

		207						Inspecting and maintaining Shoe Beams/Gibs

		207								Inspect shoe beams/gibs

		207								Adjust shoe beams/gibs

		207								Clean shoe beams/gibs

		207								Replace shoe beams/gibs

		207				Trolley Pole

		207						Inspecting and maintaining Pole Base

		207								Test pole base

		207								Inspect pole base

		207								Replace pole base

		207						Inspecting and maintaining Pole

		207								Test pole

		207								Replace pole

		207						Inspecting and maintaining Harp

		207								Test harp

		207								Replace harp

		207						Inspecting and maintaining Slider

		207								Replace slider

		207						Inspecting and maintaining Rope and Retriever

		207								Inspect rope and retriever

		207								Replace rope and retriever

		207				Common Components

		207						Inspecting and maintaining Surge Arrestor (Lightning Arrestor)

		207								Inspect surge arrestor

		207								Clean surge arrestor

		207								Replace surge arrestor

		207						Inspecting and maintaining Main Breaker (High Speed Circuit Breaker, Line Contactor)

		207								Inspect main breaker

		207								Test main breaker

		207								Lubricate main breaker

		207								Shim main breaker

		207								Replace contacts on main breaker

		207						Inspecting and maintaining Fuse

		207								Inspect fuse

		207								Test fuse

		207								Replace fuse

		207						Inspecting and maintaining Cables

		207								Inspect cables

		207								Replace cables

		207						Inspecting and maintaining Shunts

		207								Inspect shunts for looseness and fraying

		207								Replace shunts

		207						Inspecting and maintaining Tension Spring

		207								Inspect tension spring

		207								Adjust tension spring

		207				Tools

		207								Demonstrate ability to use a spring tension gauge

		207								Demonstrate ability to use gauges/collector stick

		207								Demonstrate ability to use a level or sqaure

		207								Demonstrate ability to use a test stand

		207								Demonstrate ability to use a torque wrench

		207								Demonstrate ability to use a spanner wrench

		207								Demonstrate ability to use a chart recorder

		207								Demonstrate ability to use calipers

		207								Demonstrate ability to use contact balance

		207								Demonstrate ability to use an Volt/Ohm Meter

		207								Demonstrate ability to use a Megger

		208		Car Body -- Intro and Preventive Maintenance												16		120		Same as above, rail car

		208				Articulation

		208						Inspecting and maintaining Link

		208								Inspect link

		208								Lubricate link

		208								Adjust link

		208								Replace link

		208						Inspecting and maintaining Bearings, Rollers and Slides

		208								Inspect bearings, rollers and slides

		208								Lubricate bearings, rollers and slides

		208								Replace bearings, rollers and slides

		208						Inspecting and maintaining Dampener

		208								Inspect dampener

		208								Lubricate dampener

		208								Replace dampener		changed based on comment		change to: Replace dampener (lower case d)

		208						Inspecting and maintaining Bellows

		208								Inspect bellows

		208								Replace bellows

		208						Inspecting and maintaining Removable Panels

		208								Inspect removable panels

		208								Replace removable panels

		208						Inspecting and maintaining Articulation Joint

		208								Inspect articulation joint

		208								Lubricate articulation joint

		208								Repair articulation joint

		208								Replace articulation joint

		208				Interior

		208						Inspecting and maintaining Flooring

		208								Inspect flooring

		208								Clean flooring

		208								Test threshold heaters

		208								Repair flooring

		208								Repair threshold heaters

		208								Replace threshold heaters

		208						Inspecting and maintaining Stairs

		208								Inspect stairs

		208								Clean stairs

		208								Test step heaters

		208								Repair stairs

		208								Repair step heaters

		208								Replace step heaters

		208						Inspecting and maintaining Windows

		208								Inspect windows

		208								Clean windows

		208								Inspect vandal guard

		208								Clean vandal guard

		208								Repair windows

		208								Replace windows

		208								Replace vandal guard

		208						Inspecting and maintaining Seats

		208								Inspect seats

		208								Clean seats

		208								Repair seats

		208								Replace seats

		208						Inspecting and maintaining Sanding System

		208								Test sanding system

		208								Clean sanding system

		208								Fill sanding system

		208								Repair sanding system

		208						Inspecting and maintaining Stanchions/Modesty Panel

		208								Inspect stanchions/modesty panel

		208								Clean stanchions/modesty panel

		208								Repair stanchions/modesty panel

		208								Replace stanchions/modesty panel

		208						Inspecting and maintaining Interior Panels

		208								Inspect interior panels

		208								Clean interior panels

		208								Repair interior panels

		208								Replace interior panels

		208						Inspecting and maintaining Signage

		208								Inspect signage

		208								Replace signage

		208						Inspecting and maintaining Low Level Exit Path Marking

		208								Inspect low level path exit marking

		208								Replace low level path exit marking

		208						Inspecting and maintaining Fire Extinguisher

		208								Inspect fire extinguisher

		208								Replace fire extinguisher

		208						Inspecting and maintaining First Aid Kit

		208								Inspect first aid kit

		208								Replace first aid kit

		208						Inspecting and maintaining End Doors

		208								Inspect end doors

		208								Adjust end doors

		208								Repair end doors

		208								Replace end doors

		208				Exterior

		208						Inspecting and maintaining Body Panels

		208								Inspect body panels

		208								Repair body panels

		208								Replace body panels

		208						Inspecting and maintaining Skirts/Struts

		208								Inspect skirts/struts

		208								Repair skirts/struts

		208								Replace skirts/struts

		208						Inspecting and maintaining Mirrors

		208								Inspect mirrors

		208								Clean mirrors

		208								Test mirror heaters

		208								Repair mirrors

		208								Replace mirrors

		208								Repair mirror heaters

		208								Replace mirror heaters

		208						Inspecting and maintaining Grab Rails

		208								Inspect grab rails

		208								Replace grab rails

		208						Inspecting and maintaining Wipers

		208								Test wipers

		208								Inspect wipers

		208								Replace wipers

		208								Inspect or replace wiper linkage

		208						Inspecting and maintaining Horn/Gong/Whistle

		208								Test horn/gong/whistle and horn mount

		208								Inspect horn/gong/whistle and horn mount

		208								Replace horn/gong/whistle

		208						Inspecting and maintaining Windows/Frames

		208								Inspect windows/frames

		208								Replace windows/frames

		208						Inspecting and maintaining Under-Frame and Brackets

		208								Measure under-frame and brackets

		208								Inspect under-frame and brackets

		208								Repair under-frame and brackets

		208								Replace under-frame and brackets

		208						Inspecting and maintaining Equipment Boxes (Mounts and Covers)

		208								Inspect equipment boxes

		208								Repair equipment boxes

		208								Replace equipment boxes

		208						Inspecting and maintaining Snow Plow/Pilot

		208								Measure snow plow/pilot

		208								Inspect snow plow/pilot

		208								Repair snow plow/pilot

		208								Replace snow plow/pilot

		208						Inspecting and maintaining ADA Ramps/Tread Plate

		208								Inspect ADA ramps/tread plate

		208								Repair ADA ramps/tread plate

		208								Replace ADA ramps/tread plate

		208						Inspecting and maintaining Wheel Chair Lifts

		208								Test wheel chair lifts

		208								Inspect wheel chair lifts

		208								Repair wheel chair lifts

		208								Replace wheel chair lifts

		208						Inspecting and maintaining Ducts and Grills

		208								Inspect ducts and grills

		208								Clean ducts and grills

		208								Repair ducts and grills

		208								Replace ducts and grills

		208						Inspecting and maintaining Safety Boards

		208								Measure safety boards

		208								Inspect safety boards

		208								Repair safety boards

		208								Replace safety boards

		208						Inspecting and maintaining Between Car Barriers/Chains

		208								Inspect between car barriers/chains

		208								Replace between car barriers/chains

		208				Lighting Systems

		208						Inspecting and maintaining Door Buttons

		208								Test door buttons

		208								Inspect door buttons

		208								Replace door buttons

		208						Inspecting and maintaining Emergency Flashers

		208								Test emergency flashers

		208								Inspect emergency flashers

		208								Replace emergency flashers

		208						Inspecting and maintaining Door Indicator Lights

		208								Test door indicator lights

		208								Inspect door indicator lights

		208								Replace door indicator lights

		208						Inspecting and maintaining Head Lights

		208								Test head lights

		208								Inspect head lights

		208								Replace head lights

		208								Align head lights

		208								Clean head lights

		208						Inspecting and maintaining Stop/Tail Lights

		208								Test stop/tail lights

		208								Inspect stop/tail lights

		208								Replace stop/tail lights

		208						Inspecting and maintaining Brake Indicator Lights

		208								Test brake indicator lights

		208								Inspect brake indicator lights

		208								Replace brake indicator lights

		208						Inspecting and maintaining Roof/Rail Lights

		208								Test roof/rail lights

		208								Inspect roof/rail lights

		208								Replace roof/rail lights

		208								Align roof/rail lights

		208								Clean roof/rail lights

		208						Inspecting and maintaining Marker Lights

		208								Test marker lights

		208								Inspect marker lights

		208								Replace marker lights

		208						Inspecting and maintaining Interior Lights

		208								Test interior lights

		208								Inspect interior lights

		208								Replace interior lights

		208						Inspecting and maintaining Car Fault Indicator

		208								Test car fault indicator

		208								Inspect car fault indicator

		208								Replace car fault indicator

		208						Inspecting and maintaining Passenger Emergency Lights

		208								Test passenger emergency lights

		208								Inspect passenger emergency lights

		208								Replace passenger emergency lights

		208						Performing Preventive Stop Request Lights

		208								Test stop request lights

		208								Inspect stop request lights

		208								Replace stop request lights

		208				Cab

		208						Inspecting and maintaining Cab Door

		208								Inspect cab door

		208								Repair cab door

		208								Replace cab door

		208						Inspecting and maintaining Windshield/Frame

		208								Inspect windshield/frame

		208								Repair windshield/frame

		208								Replace windshield/frame

		208						Performing Preventative Maintenance on Operator Seat

		208								Test operator seat

		208								Inspect operator seat

		208								Repair operator seat

		208								Replace operator seat

		208						Inspecting and maintaining Operator Controls/Indicators

		208								Test operator controls/indicators

		208								Inspect controls/indicators

		208								Clean controls/indicators

		208								Replace controls/indicators

		208								Repair controls/indicators

		208						Inspecting and maintaining Breakers/Cut-Out Switches

		208								Inspect breakers/cut-out switches

		208								Repair breakers/cut-out switches

		208								Replace breakers/cut-out switches

		208						Inspecting and maintaining Wiper Motors/Regulator

		208								Test wiper motors/regulator

		208								Inspect wiper motors/regulator

		208								Repair wiper motors/regulator

		208								Replace wiper motors/regulator

		208						Inspecting and maintaining Cab Ceiling Lighting

		208								Test cab ceiling lighting

		208								Inspect cab ceiling lighting

		208								Replace cab ceiling lighting

		208								Repair cab ceiling lighting

		208						Inspecting and maintaining Dash Lights

		208								Test dash lights

		208								Inspect dash lights

		208								Repair dash lights

		208								Replace dash lights

		208						Inspecting and maintaining First Aid Kit

		208								Inspect first aid kit

		208								Replace first aid kit

		208						Inspecting and maintaining Fire Extinguisher

		208								Inspect fire extinguisher

		208								Replace fire extinguisher

		208						Inspecting and maintaining Sun Visors

		208								Test sun visors

		208								Inspect sun visors

		208								Repair sun visors

		208								Replace sun visors

		209		Doors -- Intro and Preventive Maintenance												24		80		same as above, PTU, volt-o-meter, pressure gauge

		209				Door Controls

		209						Explaining safety concerns of door operation and maintenance (pinching, motors, voltage)

		209						Inspecting and maintaining Control Unit

		209								Inspect control unit

		209								Test control unit with protable test equipment

		209								Download software, reprogram door controller and check for faults

		209								Replace control unit

		209						Inspecting and maintaining Door Cut-Out

		209								Test door cut-out

		209								Test individual doors and door interlocks

		209								Adjust and/or repair door cut-out

		209								Replace door cut-out

		209						Inspecting and maintaining Out of Service Light

		209								Test out of service light

		209								Replace out of service light

		209								Test door open indicator light

		209								Replace door open indicator light

		209						Inspecting and maintaining Relays/Solenoids

		209								Test relays/solenoids

		209								Replace relays/solenoids

		209						Inspecting and maintaining Motors/drive mechanisms

		209								Test motors/engines

		209								Repair motors/engines

		209								Replace motors/engines

		209								Adjust motors/engines

		209						Inspecting and maintaining limit, proximity and micro switches

		209								Test switches

		209								Adjust switches

		209								Replace switches

		209						Inspecting and maintaining Sensors

		209								Test sensors

		209								Adjust sensors

		209								Replace sensors

		209						Inspecting and maintaining Sensitive Edges

		209								Test sensitive edges

		209								Adjust sensitive edges

		209								Replace sensitive edges

		209						Inspecting and maintaining ADA Warnings

		209								Test ADA warnings

		209								Replace ADA warnings

		209						Inspecting and maintaining Crew Switch

		209								Test crew switch

		209								Repair crew switch

		209								Replace crew switch

		209						Inspecting and maintaining Emergency Release mechanism

		209								Test emergency release mechanism

		209								Lubricate emergency release mechanism

		209								Adjust emergency release mechanism

		209								Repair emergency release mechanism

		209								Replace emergency release mechanism

		209				Door Panel and Track

		209						Inspecting and maintaining Roller/Hangers and linkage

		209								Inspect roller/hangers

		209								Lubricate roller/hangers

		209								Adjust roller/hangers

		209								Repair roller/hangers

		209								Replace roller/hangers

		209								Inspect door guide

		209								Adjust door guide

		209								Replace door guide

		209						Inspecting and maintaining door glass

		209								Clean door glass

		209								Inspect door glass

		209								Replace door glass

		209						Inspecting and maintaining Gasket/Seals

		209								Inspect gasket/seals

		209								Lubricate gasket/seals

		209								Adjust gasket/seals

		209								Replace gasket/seals

		209						Inspecting and maintaining cab door Locks

		209								Test door locks

		209								Replace door locks

		209						Inspecting and maintaining cab doors

		209								Test cab doors

		209								Lubricate cab doors

		209								Adjust cab doors

		209								Replace cab doors

		209						Inspecting and maintaining heated thresholds (northern climates only)				changed based on comment		change to: "and"

		209								Inspect heated thresholds

		209								Test heated thresholds

		209								Repair heated thresholds

		209				Tools

		209								Demonstrate ability to use a laptop/portable test unit

		209								Demonstrate ability to use gauges

		209								Demonstrate ability to use a sensitive edge tester

		209								Demonstrate ability to use a window installation tool

		210		Communication Systems -- Intro and Preventive Maintenance												16		120		Mock-up, on board self-test feature, PTU, lap top, same as above, EEPROM burner

		210						Demonstrate ability to perform surface mount soldering

		210				Communication Control Unit

		210						Inspecting and maintaining Radio (Two-Way)

		210								Test radio (two way)

		210								Replace radio (two way)

		210								Repair radio (two way)

		210						Maintaining Dedicated Power Supply (Radio)

		210								Replace dedicated power supply (radio)

		210						Inspecting and maintaining Handset/Mic

		210								Test handset/mic

		210								Replace handset/mic

		210								Repair handset/mic

		210						Inspecting and maintaining Public Address System

		210								Test control unit public address system

		210								Repair public address system

		210						Inspecting and maintaining Amplifier(s)

		210								Test amplifier(s)

		210								Adjust amplifier(s)

		210								Replace amplifier(s)

		210								Rebuild amplifier(s)

		210						Inspecting and maintaining Automatic Announcement Circuit

		210								Test automatic announcement circuit

		210								Replace automatic announcement circuit

		210								Rebuild automatic announcement circuit

		210						Inspecting and maintaining Interior Communications

		210								Test interior communications

		210								Replace interior communications

		210						Inspecting and maintaining Passenger Emergency Intercom

		210								Test passenger emergency intercom

		210								Repair passenger emergency intercom

		210								Replace passenger emergency intercom

		210						Inspecting and maintaining Passenger Emergency Switch

		210								Test passenger emergency switch

		210								Repair passenger emergency switch

		210								Replace passenger emergency switch

		210						Inspecting and maintaining Switch

		210								Test speakers

		210								Measure speakers

		210								Repair speakers

		210								Replace speakers

		210						Inspecting and maintaining Antenna

		210								Test antenna

		210								Measure antenna

		210								Replace antenna

		210				Signs

		210						Inspecting and maintaining Destination Signs

		210								Inspect destination signs

		210								Test destination signs

		210								Repair destination signs

		210								Replace destination signs

		210						Inspecting and maintaining Next Stop Signs

		210								Inspect next stop signs

		210								Test next stop signs

		210								Repair next stop signs

		210								Replace next stop signs

		210						Inspecting and maintaining Route Sign

		210								Inspect route sign

		210								Test route sign

		210								Repair route sign

		210								Replace route sign

		210				Closed Circuit TV

		210						Inspecting and maintaining Digital Video Recorder

		210								Inspect

		210								Replace

		210								Reformat

		210								Download

		210								Test

		210								Program

		210								Repair

		210						Inspecting and maintaining Removable Hard Drives

		210								Inspect removable hard drives

		210								Replace removable hard drives

		210								Reformat removable hard drives

		210						Inspecting and maintaining Cameras

		210								Inspect cameras

		210								Replace cameras

		210						Inspecting and maintaining Amplifier(s)

		210								Test amplifier(s)

		210								Replace amplifier(s)

		210								Program amplifier(s)

		210						Inspecting and maintaining Monitors

		210								Test monitors

		210								Replace monitors

		210						Inspecting and maintaining Wiring

		210								Inspect wiring

		210								Replace wiring

		210								Repair wiring

		210						Inspecting and maintaining Mounts/Hardware

		210								Inspect mounts/hardware

		210								Replace mounts/hardware

		210								Repair mounts/hardware

		211		CBTC (ATP - ATO) -- Intro and Preventive Maintenance												24		160		Lap top, signal generator, o-scope, loop tester

		211				Automatic Train Protection

		211						Inspecting and maintaining Coils

		211								Test coils

		211								Inspect coils

		211						Inspecting and maintaining Modules/CPU

		211								Test modules/CPU

		211								Replace modules/CPU

		211						Inspecting and maintaining Circuit Boards

		211								Test circuit boards

		211								Replace circuit boards

		211						Inspecting and maintaining Vital Relay

		211								Test vital relay

		211								Replace vital relay

		211						Inspecting and maintaining Power Supply

		211								Test power supply

		211								Replace power supply

		211						Inspecting and maintaining Radio/Antenna

		211								Test radio/antenna

		211								Replace radio/antenna

		211						Inspecting and maintaining Operator Acknowledgement Button

		211								Test operator acknowledgement button

		211								Replace operator acknowledgement button

		211						Inspecting and maintaining Operator By-Pass Switch

		211								Test operator by-pass switch

		211								Replace operator by-pass switch

		211						Inspecting and maintaining Visual and Audible Alarms

		211								Test visual and audible alarms

		211								Replace visual and audible alarms

		211						Inspecting and maintaining Train Operator Display

		211								Test train operator display

		211								Replace train operator display

		211						Inspecting and maintaining Operator Interface Panel

		211								Test operator interface panel

		211								Replace operator interface panel

		211						Inspecting and maintaining Speed Measuring Device

		211								Test speed measuring device

		211								Replace speed measuring device

		211				Automatic Train Operation

		211						Inspecting and maintaining Train Operator Display

		211								Test train operator display

		211								Replace train operator display

		211						Inspecting and maintaining Train Operator Panel

		211								Test train operator panel

		211								Replace train operator panel

		211						Inspecting and maintaining ATO Modules/CPU

		211								Test ato modules/CPU

		211								Replace ato modules/CPU

		211						Inspecting and maintaining Power Supply

		211								Test power supply

		211								Replace power supply

		211						Inspecting and maintaining Radio Antenna

		211								Test radio/antenna

		211								Replace radio/antenna

		211						Inspecting and maintaining Train to Wayside Communication

		211								Test train to wayside communication

		211								Replace train to wayside communication

		211						Inspecting and maintaining Operator Acknowledgement Button

		211								Test operator acknowledgement button

		211								Repair operator acknowledgement button

		211								Replace operator acknowledgement button

		211						Inspecting and maintaining Operator By-Pass Switch

		211								Test operator by-pass switch

		211								Replace operator by-pass switch

		211						Inspecting and maintaining Visual and Audible Alarms

		211								Test visual and audible alarms

		211								Replace visual and audible alarms

		211						Inspecting and maintaining Operator Interface Panel

		211								Test operator interface panel

		211								Replace operator interface panel

		211				Automatic Train Supervision

		211						Inspecting and maintaining Monitor

		211								Test monitor

		211								Replace monitor

		211						Inspecting and maintaining Module/CPU

		211								Test module/CPU

		211								Replace module/CPU

		211				Speed Regulator

		211						Inspecting and maintaining Power Supply

		211								Test power supply

		211								Replace power supply

		211						Inspecting and maintaining Module/CPU

		211								Test module/CPU

		211								Replace module/CPU

		212		Monitoring, Diagnosing and Troubleshooting Overview								changes have been made to this section to use generic terms instead of specific equipment, and to spell out terms that had previously been acronyms see specific changes below.		comment: All references to specific vendor's equipment (i.e. KLIP) should be removed and replaced with the functional name of the equipment		24		120		Lap top

		212				Troubleshooting Electrical - Electronic Systems

		212						Symbols and Circuits Review

		212						Meters and Terminology Review

		212						Intro to troubleshooting DC and AC systems

		212						Intro to troubleshooting digital systems

		212						Circuits Measurement

		212				Monitoring and Diagnostic System (M&D)

		212						Inspecting and maintaining Operator Display

		212								Access codes

		212								Boot up system

		212								Demonstrate knowledge of difference between active and passive car

		212								Demonstrate knowledge of how the operator display connects to monitoring and diagnostic system		changed "KLIP" to "monitoring and diagnostic system"

		212								Demonstrate knowledge of system addressing functions

		212								Demonstrate knowledge of Train Control Unit function

		212								Ensure correct terminator is installed on correct side of train		changed based on comment		change to: Ensure correct terminator is installed on correct side of train (spelling / grammar correction)

		212								Program unit from floppy disk

		212								Remove display from power supply

		212								Replace display

		212								Test functions

		212						Inspecting and maintaining Local Panel Indicator

		212								Change light bulbs

		212								Check for burnt bulbs

		212								Demonstrate knowledge of indicator lights

		212								Demonstrate knowledge of proper method for opening control panel

		212								Orient decals

		212						Inspecting and maintaining Trainline monitoring and diagnosing station/equipment				changed from "multiplexer/KLIP station"

		212								Demonstrate knowledge of digital-to-analog module function

		212								Demonstrate knowledge of monitoring and diagnosing station function		changed from "KLIP station function"

		212								Identify function of each module

		212								Identify functions of input module lights

		212								Identify location of monitoring and diagnosing components		changed from "KLIP station"

		212								Program System software and sub system communication protocol for multifunction vehicle bus operation		changed from "KLIP station (boot loader, operating system, MVB Operation)

		212								Set and verify address of system components		changed from "set address"

		212								Test light on power supply

		212								Test lights on input module

		212						Inspecting and maintaining Software

		212								Check annunciation systems in communication software

		212								Check automatic passenger counter software

		212								Check Brake Control Unit software codes and faults		change from "BCU"

		212								Check chip programmer software

		212								Check multi meter software		change from "fluke meter"

		212								Check inverter software phases, voltages, currents and faults

		212								Check Traction control unit software codes, switches, relays and line power		change from "TCU"

		212								Demonstrate knowledge of hyperterminal

		212								Run HVAC software test program

		212								Run Traction control unit software tests		change from "TCU"

		212								Set HVAC software parameters

		212								Set Traction control unit software parameters and times		change from "TCU"

		212								Set timing in door software

		Level 300 -- Advanced Theory of operation and Troubleshooting of Systems														344		3400

		300		Advanced methods of Monitoring, Diagnosing and Troubleshooting												24		200		Multi meter, Chart Recorder, Lap Top, Vendor Manual, Simulator-service vechicle		Per Vechicle

		300				Advanced Troubleshooting Techniques for Electrical - Electronic Systems

		300						Electric Motor Drives

		300						Mechanical and Solid State Switches

		300						Testing Diodes, Transistors, and Thyristors

		300						Troubleshooting electronic systems

		300				Advanced Electrical Ladder Drawings

		300						Multiple Page Prints

		300						Electronic Sensors

		300						International Drawings

		300						PLC Prints

		300						Troubleshooting Exercises

		300				Event Recorder

		300						Maintaining Sensors/Inputs

		300								Replace sensors/inputs

		300								Overhauling Sensors/Inputs

		300						Maintaining Hard Drives

		300								Replace hard drive

		300								Overhauling Hard Drives

		300						Maintaining Circuit Boards

		300								Replace circuit boards

		300								Overhauling Circuit Boards

		300						Maintaining Power Supplies

		300								Replace power supplies

		300								Overhauling Power Supplies

		300						Maintaining Batteries

		300								Replace batteries

		300								Overhauling Batteries

		300						Maintaining Software

		300								Upload software

		300								Download software

		300								Overhauling Software

		300				Tools

		300								Demonstrate ability to access system with laptop

		300								Demonstrate ability to analyze system with laptop

		300								Demonstrate ability to use correct cables for hooking up laptop

		301		Couplers -- Advanced Theory of Operation and Troubleshooting												24		80		Multi Meter, Tape measure, Level, Go No Go Gauge,  Torque Wrench,

		301				Electric Coupler Heads

		301						Troubleshooting linear actuators / motors

		301						Troubleshooting linear coupler suspension and linkage

		301						Troubleshooting limit / proximity switches

		301						Troubleshooting manual relase mechanism

		301						Troubleshooting train line cables

		301						Troubleshooting drum/uncoupling switch

		301						Troubleshooting heaters and temperature sensors

		301						Troubleshooting fixed and mobile contacts and contact assembly

		301								Read schematic for the head (check with meter)

		301						Troubleshooting coupling sensor

		301				Pneumatic Coupler

		301						Troubleshooting Tappet Valves

		301						Troubleshooting heaters and temperature sensors

		301						Troubleshooting Solenoid Valves

		301								Troubleshoot solenoid valves		deleted based on comment		delete

		301						Troubleshooting Valve Filters

		301						Troubleshooting Train Line (Brake Pipe)

		301						Troubleshooting Drum Switch/Air Actuator

		301						Troubleshooting Uncoupling Air System

		301				Mechanical Coupler

		301						Troubleshooting suspension and linkage components

		301						Troubleshooting linear actuators

		301						Troubleshooting hook plate assembly

		301						Troubleshooting knuckle and slidelock mechanism

		301						Troubleshooting limit switches

		301						Troubleshooting alignment, anchor and suspension

		301						Troubleshooting heaters and temperature sensors

		301						Troubleshooting release mechanism

		301						Troubleshooting Electrical Pin Door/Shutter/Gasket

		301						Troubleshooting draw bar (married pairs)

		302		Trucks & Axles -- Advanced Theory of Operation and Troubleshooting												40		320		Scan Tool, Wheel Profile, Profiler for comutator, Torque Wrench, Mega Meter, Low Ohm Meter, HI-POT, Spring tension gauges, Air Presure gauges, Wheel Tape, Filler Gauge, Dial Indicator, Go No Go Gauges, Ultra Sound Tester

		302				AC Traction Motor

		302						Troubleshooting speed/tach sensor

		302						Troubleshooting stator

		302						Troubleshooting internal fan

		302						Troubleshooting external fan

		302						Troubleshooting bearings

		302						Troubleshooting wiring and insulation

		302						Troubleshooting coupling

		302				DC Traction Motor

		302						Troubleshooting brushes

		302						Troubleshooting brush holders

		302						Troubleshooting commutator/armature

		302						Troubleshooting sun gear/coupling

		302						Troubleshooting flash pins / arc horn / pin

		302						Troubleshooting wiring and insulation

		302						Troubleshooting field coils / interpoles

		302						Troubleshooting bearings

		302						Troubleshooting ventilation (internal fan or forced)

		302						Troubleshooting temperature sensors

		302						Troubleshooting speed sensor

		302				Gearboxes

		302						Troubleshooting high speed coupling

		302						Troubleshooting worm gear

		302						Troubleshooting pinion gear

		302						Troubleshooting bearings and races

		302						Troubleshooting housing

		302						Troubleshooting seals

		302						Troubleshooting spider gears

		302						Troubleshooting coupler retainer

		302						Troubleshooting breather

		302						Troubleshooting spider

		302						Troubleshooting speed sensor

		302						Troubleshooting magnetic plugs

		302						Troubleshooting loading / support rod

		302				Axles						no change needed, formatting issue		comment: "realign above text"

		302						Troubleshooting rotor (brake disc)

		302						Troubleshooting wheel assembly

		302						Troubleshooting spider and vulcanized spacers / joint coupling assembly

		302						Troubleshooting tooth gear (speed sensor)

		302						Troubleshooting ground brush and housing

		302						Troubleshooting hollow shaft

		302						Troubleshooting journal bearings and housing

		302						Troubleshooting ground bushing housing

		302				Wheel & Tires

		302						Troubleshooting shunts

		302						Troubleshooting rubber

		302						Troubleshooting bolts

		302						Troubleshooting conical ring

		302						Troubleshooting dampening ring

		302						Troubleshooting plugs

		302				Primary Suspension

		302						Troubleshooting chevrons / rubber springs

		302						Troubleshooting journal bearing housing

		302						Troubleshooting speed sensors

		302						Troubleshooting up stops and down stops / pedestal bar

		302				Frame

		302						Troubleshooting traction/radius rod and bushings

		302						Troubleshooting bovine board / cow catcher / safety board / life guard

		302						Troubleshooting transom bearings / front and rear beam

		302						Troubleshooting antennas

		302						Troubleshooting speed sensor device

		302						Troubleshooting fenders

		302						Troubleshooting sanding tubes

		302						Troubleshooting lubricators

		302						Troubleshooting wiring

		302						Troubleshooting tripping device

		302						Troubleshooting piping

		302						Troubleshooting track brake

		302						Troubleshooting debris sweeper

		302						Troubleshooting down hanger (caliper hanger)

		302						Troubleshooting brake shoe support / brake hanger

		302						Troubleshooting lateral bumper / stop

		302				Bolster/Secondary Suspension

		302						Troubleshooting coil spring

		302						Troubleshooting airbags

		302						Troubleshooting leveling device

		302						Troubleshooting load weight sensor

		302						Troubleshooting hydraulic suspension leg

		302						Troubleshooting vertical stop / lifting rods

		302						Troubleshooting shocks / dampers

		302						Troubleshooting piping

		302						Troubleshooting friction disc/side bearing

		302						Troubleshooting shims (floor height adjustment / static inspection)

		302						Troubleshooting spherical ring / slewing ring

		302						Troubleshooting articulation support

		302						Troubleshooting ball and socket

		303		Propulsion and Dynamic Braking -- Advanced Theory of Operation and Troubleshooting												40		480		Service Train, Multi Meter, Air Gauges, Lap Top, Diagnois Software, Blue Prints, Manuals,

		303				AC Propulsion

		303						Troubleshooting propulsion inverter

		303								Demonstrate ability to locate and use troubleshooting procedures and tech manuals

		303								Demonstrate knowledge of sensor feedback and how it effects components

		303						Troubleshooting master controller

		303						Troubleshooting train line control

		303								Demonstrate knowledge of relays and how they work

		303						Troubleshooting IGBT/GTO

		303						Troubleshooting electronic control system

		303								Demonstrate knowledge of fault codes as they relate to different boards

		303								Demonstrate knowledge of individual circuit board function

		303								Download and analyze electronic control system

		303								Isolate TCU for troubleshooting

		303								Program cards

		303						Troubleshooting software

		303						Troubleshooting ventilation system

		303						Troubleshooting capacitor filtering coils

		303						Troubleshooting chokes/transformer

		303						Troubleshooting high speed circuit breaker

		303						Troubleshooting ground fault system

		303						Troubleshooting contactor/arc chutes

		303						Troubleshooting resistance units

		303						Troubleshooting knife switch (DC link)

		303						Troubleshooting traction motor

		303						Troubleshooting speed sensors / tach sensors

		303						Troubleshooting speed sensor cable

		303						Troubleshooting load weight sensors

		303						Troubleshooting load cell

		303						Troubleshooting overcurrent protection

		303						Troubleshooting pulse conditioning unit

		303				DC Propulsion

		303						Troubleshooting chopper

		303						Troubleshooting cam control

		303								Demonstrate ability to recognize variance in replacement parts

		303						Troubleshooting master controller

		303						Troubleshooting electronic control unit

		303								Demonstrate knowledge of difference between AC and DC electronic control systems

		303								Demonstrate knowledge of fault codes as they relate to different boards

		303								Demonstrate knowledge of individual circuit board function

		303								Download and analyze electronic control system

		303								Isolate TCU for troubleshooting

		303								Program cards

		303						Troubleshooting ventilation system

		303						Troubleshooting high speed circuit breaker

		303						Troubleshooting contactor/arc chutes

		303						Troubleshooting resistance banks

		303						Troubleshooting knife switch (DC link)

		303						Troubleshooting traction motor

		303								Demonstrate knowledge of brush wear patterns

		303								Demonstrate knowledge of commutator patterns

		303						Troubleshooting overcurrent protection

		304		Auxilary Inverters and Batteries -- Advanced Theory of Operation and Troubleshooting												40		480		O Scope, Lap Top, Service Train,Event Recorder, Multi Meter,

		304				Batteries

		304						Diagnosing and Repairing NiCd Batteries

		304								Replace NiCd batteries

		304								Charge NiCd batteries

		304								Peform battery drain

		304								Diagnose and repair/replace shorted cells

		304								Diagnose charging rates and non-charging rates

		304						Diagnosing and Repairing Lead Acid Batteries

		304								Replace Lead Acid batteries

		304								Charge Lead Acid batteries

		304								Perform battery load test

		304								Diagnose and repair/replace shorted cells

		304								Diagnose charging rates and non-charging rates

		304						Troubleshooting low voltage sensor

		304						Troubleshooting battery breaker disconnnect

		304				Motor Alternator

		304						Troubleshooting DC Motors

		304						Troubleshooting AC Motors

		304						Troubleshooting Voltage regulators

		304						Troubleshooting frequency / speed control components

		304				Solid State Inverter

		304						Troubleshootinng GTOs

		304						Troubleshooting IGBTs

		304						Troubleshooting thyristors

		304						Troubleshooting other inverter components

		304								Use diagnostic software

		304				Battery Charger / LVPS

		304						Troubleshooting battery charger and LVPS

		304								Use diagnostic software

		304						Troubleshooting aux Inverter ventilation system

		305		Friction Brakes -- Advanced Theory of Operation and Troubleshooting												20		240		Pressure Gaurges, Go No Go Gauge, PTU, Multi Meter, Service Train, Brake out Box, Lap Top, Speciality Tools, Prints, Event Recorder,

		305				Hydraulic Braking

		305						Troubleshooting hydraulic braking

		305						Troubleshooting flush cart

		305								Identify correct software applications for troubleshooting

		305				Electrical Hydraulic Unit

		305						Troubleshooting electrical unit

		305						Troubleshooting varistors/pressure transducers

		305								Calibrate switches

		305								Demonstrate ability to read mechanical schematics and cross sectionals

		305								Demonstrate ability to use engineering drawings

		305								Explain causes of variances

		305								Explain the function of valves

		305								Repair varistors/transducer

		305						Troubleshooting motor assembly

		305								Demonstrate ability to diagnose motor assembly problems based on noise and current draw

		305								Explain causes of noise from bearings and pumps

		305						Troubleshooting control valves

		305						Troubleshooting pump-off circuit

		305						Troubleshooting cut-off switch

		305						Troubleshooting accumulators

		305				Actuator Brake

		305						Troubleshooting spring

		305						Troubleshooting electric motor

		305				Pneumatic Braking System

		305						Troubleshooting check valves

		305						Troubleshooting air reservoir

		305						Troubleshooting pneumatic control unit

		305						Troubleshooting air gauges

		305						Troubleshooting air cocks

		305						Troubleshooting hydraulic/pneumatic unit

		305						Troubleshooting air compressor

		305				Common Brake Components

		305						Troubleshooting parking brake

		305						Troubleshooting electronic control unit

		305								Test electronic control unit

		305								Download electronic control unit readings

		305								Access settings and stored data

		305								Identify correct software for testing

		305						Troubleshooting brake calipers

		305						Troubleshooting rotors

		305						Troubleshooting brake pads / shoes

		305						Troubleshooting brake transducers

		305						Troubleshooting manual brake release

		305						Troubleshooting brake bypass switch (electrical cutout)

		305						Troubleshooting track brake

		305						Troubleshooting sanding system

		305								Identify correct software for testing

		305						Troubleshooting electrical cabling

		305						Troubleshooting piping and hoses

		305						Troubleshooting caliper support rod

		305						Troubleshooting caliper support

		305						Troubleshooting anti-spinslide circuits

		306		HVAC -- Advanced Theory of Operation and Troubleshooting												24		200		Gauges, Temp Gauge, Ref Gaurge, Lap Top, PTE, Scrader Valve, Ref Rachet Wrench, Ultra Violet Die, and Leak Detector,		Plus 40 Hours for EPA section 608 Certification

		306				Compressor/Motor

		306						Troubleshooting compressor assembly

		306						Troubleshooting motor coupling

		306						Troubleshooting AC motor

		306						Troubleshooting DC motor

		306						Troubleshooting compressor mountings

		306						Troubleshooting piping and fittings

		306						Troubleshooting compressor service valve

		306						Troubleshooting protection devices

		306				Evaporators and Condensers

		306						Troubleshooting condenser/evaporator assembly

		306						Troubleshooting fan assembly

		306				Refrigeration Components

		306						Troubleshooting liquid receiver tank

		306						Troubleshooting filter dryer

		306								Demonstrate knowledge of symptoms related to faulty filter dryer (no cooling, refrigerant not moving)

		306						Troubleshooting heater core elements

		306						Troubleshooting piping

		306						Troubleshooting condensation pan/drain

		306						Troubleshooting expansion valve

		306						Troubleshooting solenoid valve

		306				Heaters

		306						Troubleshooting cab heaters /defrosters

		306						Troubleshooting sidewall / floor heaters

		306						Troubleshooting overhead heat

		306				HVAC Controls

		306						Troubleshooting thermostats

		306						Troubleshooting low pressure switch

		306						Troubleshooting high pressure switch

		306						Troubleshooting flow switch

		306						Troubleshooting temperature contols/sensors

		306				Electrical Circuits and Electronic Controls

		306						Troubleshooting relays and connectors

		306						Troubleshooting control boards

		306						Troubleshooting overcurrent protection

		306						Troubleshooting GFI protection

		307		Current Collection and Distribution -- Advanced Theory of Operation and Troubleshooting												16		160		Level, Multi Meter, Tape Measure, Speciality Tools, Wind Down Pole, Air Pump, Chart Recorder,

		307				Pantograph

		307						Troubleshooting pantograph collector head

		307						Troubleshooting electrical lowering device

		307						Troubleshooting manual lowering device

		307						Troubleshooting frame and insulated mounts and bearings

		307						Troubleshooting raising mechanism (springs)

		307						Troubleshooting control box

		307						Troubleshooting coupling rod

		307						Troubleshooting auto drop

		307				Third Rail

		307						Troubleshooting collector paddle assembly

		307						Troubleshooting bus bar

		307						Troubleshooting shoe beams/gibs

		307				Trolley Pole

		307						Troubleshooting pole base

		307						Troubleshooting pole

		307						Troubleshooting harp

		307						Troubleshooting slider

		307						Troubleshooting rope and retriever

		307				Common Components

		307						Troubleshooting surge arrestor (lightning arrestor)

		307						Troubleshooting main breaker (High Speed Circuit Breaker, Line Contactor)

		308		Car Body -- Advanced Theory of Operation and Troubleshooting												16		160		Multi Meter, Prints, Presure Gauges, Head Light Aimers,

		308				Lighting Systems

		308						Troubleshooting interior lights

		308						Troubleshooting car fault indicator

		308						Troubleshooting passenger emergency lights

		308				Cab

		308						Troubleshooting cab door

		308						Troubleshooting operator controls/indicators

		308						Troubleshooting breakers/cut-out switches

		308						Troubleshooting wiper motors/regulator

		308						Troubleshooting cab ceiling / lighting

		309		Doors -- Advanced Theory of System Operation and Troubleshooting												40		480

		309				Door Controls

		309						Troubleshooting electrical and electronics of door operation

		309						Troubleshooting passenger indication system

		309						Troubleshooting manual mechanical operation of door

		309						Troubleshooting relays / solenoids

		309						Troubleshooting door motors and drive mechanisms

		309						Troubleshooting switches

		309						Troubleshooting sensors

		309						Troubleshooting sensitive edges

		309						Troubleshooting crew switch

		309						Troubleshooting ADA warnings

		309						Troubleshooting emergency release

		309				Door Panel, Track and installation

		309						Troubleshooting rollers/hangers and linkage

		309						Troubleshooting window/frame

		309						Troubleshooting gasket seals

		309						Troubleshooting door guide

		309						Troubleshooting door locks

		309						Troubleshooting cab door hinge and mounting

		310		Communication Systems -- Advanced Theory of Operation and Troubleshooting												36		240		Multi Meter, Lap Top

		310				Communication Control Unit

		310						Demonstrate ability to use a "service monitor" for communication system diagnosis

		310						Troubleshooting radio (two-way)

		310						Troubleshooting dedicated power supply (radio)

		310						Troubleshooting handset/mic

		310						Troubleshooting public address system

		310						Troubleshooting amplifier(s)

		310						Troubleshooting automatic announcement circuit

		310						Inspecting and maintaining Software

		310								Upload software

		310						Troubleshooting interior communications

		310						Troubleshooting radio passenger emergency intercom

		310						Troubleshooting radio passenger emergency switch

		310						Troubleshooting antenna

		310				Signs

		310						Troubleshooting destination signs

		310						Troubleshooting next stop signs

		310						Troubleshooting route sign

		310				Closed Circuit TV

		310						Troubleshooting digital video recorder

		310						Troubleshooting removable hard drive

		310						Inspecting and maintaining Software

		310								Download software

		310						Troubleshooting cameras

		310						Troubleshooting amplifier(s)

		310						Troubleshooting monitors

		310						Troubleshooting wiring

		310						Troubleshooting mounts/hardware

		312		ATP - ATO -- Advanced Theory of Operation and Troubleshooting												24		360		Portable Tester, Chart Recorder, Lap Top, Multi Meter, Software

		312				Automatic Train Protection

		312						Troubleshooting coils

		312						Troubleshooting module/CPU

		312						Troubleshooting circuit boards

		312						Troubleshooting vital relay

		312						Troubleshooting power supply

		312						Troubleshooting radio/antenna

		312						Troubleshooting operator acknowledgement button

		312						Troubleshooting operator by-pass switch

		312						Troubleshooting  visual and audible alarms

		312						Troubleshooting train operator display

		312						Troubleshooting operator interface panel

		312						Troubleshooting speed measuring device

		312				Automatic Train Operation

		312						Troubleshooting train operator display

		312						Troubleshooting train operator panel

		312						Troubleshooting ATO Modules/CPU

		312						Troubleshooting power supply

		312						Troubleshooting radio antenna

		312						Troubleshooting train to wayside communication

		312						Troubleshooting operator acknowledgement button

		312						Troubleshooting by-pass switch

		312						Troubleshooting visual and audible alarms

		312						Troubleshooting operator interface panel

		312				Automatic Train Supervision

		312						Troubleshooting monitor

		312						Troubleshooting module/CPU

		312				Speed Regulator

		312						Troubleshooting power supply

		312						Troubleshooting module/CPU

																1600		5400

		Additional Training if needed														144		144

		Level 250 -- Overhaul and Rebuild of Rail Vehicles Components														144		144		to be taught as applicable at the local level

		Learning objectives for all components that can be substantially overhauled or rebuilt/reinstalled are listed here. Inclusion of some or all of these items in a training program depends on local labor agreements and job structure

		250				Electric Coupler Heads						no changes made to level 250, no comments were received		no comments received

		250						Overhauling and rebuilding coupler components

		250								Rebuild linear actuators/motors

		250								Rebuild coupler and/or linkage

		250								Rebuild train line cables

		250								Rebuild drum/uncoupling switch

		250								Rebuild contact pin/tip assembly (insulated block)

		250				Pneumatic Coupler										8		40		Pin Extractor and all speciality tools

		250						Overhauling and rebuilding coupler components								8

		250								Rebuild drum switch/air actuator

		250								Rebuild air cylinder

		250								Rebuild uncoupling air system

		250				Mechanical Coupler

		250						Overhauling and rebuilding coupler components

		250								Rebuild suspension and linkage components

		250								Rebuild linear actuators						8

		250								Rebuild hook and plate						8

		250								Rebuild knuckle and slide lock

		250								Rebuild anchor

		250								Rebuild shear bolt assembly

		250								Rebuild buffer tubes, draft gear and absorption cartridge

		250								Rebuild centering device and springs

		250								Rebuild coupler support

		250								Rebuild release mechanism						8

		250								Rebuild electrical pin door/shutter/gasket						8

		250								Rebuild draw bar (married pairs)

		250				AC Traction Motor										8		40		Speciality Tools

		250						Rebuilding and Repairing rotors

		250								Inspect rotor

		250								Repair rotor

		250								Replace rotor						8

		250								Test rotor						8

		250				Gearboxes

		250								Overhauling Shims

		250								Inspect shims

		250								Replace shims

		250								Adjust shims

		250								Rebuild speed sensor

		250				Primary Suspension										8		8		Speciality Tools

		250								Rebuild speed sensors						8

		250								Rebuild up stops and down stops/pedestal bar

		250				Frame										8		40		Speciality Tools

		250								Rebuild traction/radius rod and bushings

		250								Rebuild speed sensor device

		250				Bolster/Secondary Suspension										8		16		Speciality Tools

		250								Rebuild hydraulic suspension leg

		250				AC Propulsion										80

		250								Rebuild electronic control system

		250								Rebuild chokes/transformer

		250								Rebuild high speed circuit breaker

		250								Rebuild ground fault system

		250								Rebuild contactor/arc chutes

		250								Rebuild resistance units

		250								Rebuild knife switch						8

		250								Rebuild traction motor						8

		250								Rebuild speed sensors/tach sensors

		250								Rebuild load weight sensors

		250				DC Propulsion

		250								Rebuild chokes/transformers

		250								Rebuild thyristors

		250								Rebuild master controller

		250								Rebuild electronic control system						8

		250								Rebuild high speed circuit breaker						8

		250								Rebuild contactor/arc chutes

		250								Rebuild resistance banks

		250								Rebuild knife switch

		250								Rebuild traction motor

		250						Overhauling Speed Sensors/Tach Sensors

		250								Rebuild speed sensors/tach sensors

		250								Replace speed sensors/tach sensors						8

		250						Overhauling Load Weight Sensors								8

		250								Test load weight sensors

		250								Rebuild load weight sensors

		250								Replace load weight sensors

		250				Motor Alternator

		250								Rebuild AC motors

		250								Rebuild votage regulators						8

		250								Rebuild speed/frequency control						8

		250				Solid State Inverter

		250								Rebuild GTOs

		250								Rebuild IGBTs

		250								Rebuild thyristors

		250				Electrical Hydraulic Unit

		250								Rebuild motor assembly						8

		250								Rebuild control valves						8

		250								Rebuild emergency brake hand pump

		250				Actuator Brake

		250								Rebuild spring

		250								Rebuild electric motor

		250				Pneumatic Braking System

		250								Rebuild check valves

		250								Rebuild pneumatic control unit						8

		250								Rebuild brake valves						8

		250								Rebuild hydraulic/pneumatic unit

		250								Rebuild air compressor

		250				Common Brake Components

		250								Rebuild parking brake

		250								Rebuild brake calipers

		250								Resurface rotors

		250								Rebuild manual brake release						8

		250								Rebuild track brake						8

		250								Rewire electrical cabling

		250								Rebuild caliper support rod

		250								Rebuild caliper support

		250				Compressor/Motor

		250								Rebuild AC motor

		250								Rebuild DC motor						8

		250				Evaporators and Condensers										8

		250								Rebuild AC motor

		250								Rebuild DC motor

		250				Heaters

		250								Inspect sidewall/floor heaters

		250								Rebuild sidewall/floor heaters

		250								Rebuild overhead heat

																8

		250				Pantograph										8

		250								Rebuild lowering device

		250								Rebuild insulator

										Rebuild Collector Head assembly

										Rebuild pantograph

		250								Rebuild control box

		250				Third Rail

		250								Rebuild paddle assembly						8

		250								Rebuild shoe beams/gibs						8

		250								Rebuild pole base

		250				Common Components

		250								Rebuild main breaker

		250				Door Controls

		250								Rebuild door motos/drive mechanisms

																8

		250				Automatic Train Protection										8

		250								Rebuild coils

		250								Rebuild modules/CPU

		250								Rebuild circuit boards

		250								Rebuild vital relay

		250								Rebuild power supply

		250								Rebuild operator acknowledgement button

		250								Rebuild ATO modules/CPU						8

		250								Rebuild power supply						8

		250								Rebuild radio/antenna

		250								Rebuild train to wayside communication

		250				Speed Regulator

		250								Rebuild power supply
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Notes:

Local collective bargaining agreements will determine the application of these guidelines. It is understood that all modules can be tested out of, or progressed through more quickly than in the hours listed. 
Many classes will include "labs" simulating real equipment and failures.  Labs can include time on the shop floor with the instructor.
Recommended hours with trainer does not mean exclusively in a classroom, it is expected to involve a lot of hands on work and interaction. The work is done on vehicles that are out of service off line.
Recommended on-the-job learning time refers to time spent practicing tasks in those areas.  It is real work and repairs on real vehicles.  It is expected to involve close tracking and documentation, and to the extent possible the availability of a mentor to offer assistance.  If competency is achieved in fewer hours than designated, not all of the hours need to be completed.  This apprenticeship will be a hybrid of time and competency.

Discuss the various manufacturing methods for hole-through, surface-mount, and mixed technology types of circuit boards"



250

		Reference #		Level		Rail Vehicle Maintenance Subject Areas / Module titles								Changes from previous version based on APTA comments		APTA Comments

								Unit Titles / Sub Modules

										Responsibilities / Course content

												Learning Objective Statements

				Learning objectives for all components that can be substantially overhauled or rebuilt/reinstalled are listed here. Inclusion of some or all of these items in a training program depends on local labor agreements and job structure

				250				Electric Coupler Heads						no changes made to level 250, no comments were received		no comments received

		6.5		250						Overhauling and rebuilding coupler components

		7		250								Rebuild linear actuators/motors

		19		250								Rebuild coupler and/or linkage

		47		250								Rebuild train line cables

		55		250								Rebuild drum/uncoupling switch

		76		250								Rebuild contact pin/tip assembly (insulated block)

				250				Pneumatic Coupler

		122.5		250						Overhauling and rebuilding coupler components

		123		250								Rebuild drum switch/air actuator

		133		250								Rebuild air cylinder

		134		250								Rebuild uncoupling air system

				250				Mechanical Coupler

		143.5		250						Overhauling and rebuilding coupler components

		144		250								Rebuild suspension and linkage components

		151		250								Rebuild linear actuators

		157		250								Rebuild hook and plate

				250								Rebuild knuckle and slide lock

		174		250								Rebuild anchor

				250								Rebuild shear bolt assembly

		175		250								Rebuild buffer tubes, draft gear and absorption cartridge

		176		250								Rebuild centering device and springs

		177		250								Rebuild coupler support

		191		250								Rebuild release mechanism

		202		250								Rebuild electrical pin door/shutter/gasket

		209		250								Rebuild draw bar (married pairs)

				250				AC Traction Motor

		230		250						Rebuilding and Repairing rotors

		231		250								Inspect rotor

		232		250								Repair rotor

		233		250								Replace rotor

		234		250								Test rotor

				250				Gearboxes

		378		250								Overhauling Shims

		379		250								Inspect shims

		380		250								Replace shims

		381		250								Adjust shims

		432		250								Rebuild speed sensor

				250				Primary Suspension

		543		250								Rebuild speed sensors

		550		250								Rebuild up stops and down stops/pedestal bar

				250				Frame

		558		250								Rebuild traction/radius rod and bushings

		580		250								Rebuild speed sensor device

				250				Bolster/Secondary Suspension

		698		250								Rebuild hydraulic suspension leg

								AC Propulsion

		859		250								Rebuild electronic control system

		905		250								Rebuild chokes/transformer

		916		250								Rebuild high speed circuit breaker

		927		250								Rebuild ground fault system

		939		250								Rebuild contactor/arc chutes

		949		250								Rebuild resistance units

		959		250								Rebuild knife switch

		973		250								Rebuild traction motor

		980		250								Rebuild speed sensors/tach sensors

		990		250								Rebuild load weight sensors

								DC Propulsion

		1022		250								Rebuild chokes/transformers

		1023		250								Rebuild thyristors

		1050		250								Rebuild master controller

		1072		250								Rebuild electronic control system

		1111		250								Rebuild high speed circuit breaker

		1121		250								Rebuild contactor/arc chutes

		1133		250								Rebuild resistance banks

		1143		250								Rebuild knife switch

		1163		250								Rebuild traction motor

		1166		250						Overhauling Speed Sensors/Tach Sensors

		1167		250								Rebuild speed sensors/tach sensors

		1168		250								Replace speed sensors/tach sensors

		1170		250						Overhauling Load Weight Sensors

		1171		250								Test load weight sensors

		1172		250								Rebuild load weight sensors

		1173		250								Replace load weight sensors

								Motor Alternator

				250								Rebuild AC motors

				250								Rebuild votage regulators

				250								Rebuild speed/frequency control

								Solid State Inverter

				250								Rebuild GTOs

				250								Rebuild IGBTs

				250								Rebuild thyristors

								Electrical Hydraulic Unit

		1411		250								Rebuild motor assembly

		1425		250								Rebuild control valves

		1441		250								Rebuild emergency brake hand pump

								Actuator Brake

		1465		250								Rebuild spring

		1470		250								Rebuild electric motor

								Pneumatic Braking System

		1477		250								Rebuild check valves

		1488		250								Rebuild pneumatic control unit

		1495		250								Rebuild brake valves

		1509		250								Rebuild hydraulic/pneumatic unit

		1523		250								Rebuild air compressor

								Common Brake Components

		1534		250								Rebuild parking brake

		1560		250								Rebuild brake calipers

		1567		250								Resurface rotors

		1591		250								Rebuild manual brake release

		1607		250								Rebuild track brake

		1635		250								Rewire electrical cabling

		1648		250								Rebuild caliper support rod

		1654		250								Rebuild caliper support

								Compressor/Motor

		1726		250								Rebuild AC motor

		1736		250								Rebuild DC motor

								Evaporators and Condensers

		1773		250								Rebuild AC motor

		1774		250								Rebuild DC motor

								Heaters

		1843		250								Inspect sidewall/floor heaters

		1848		250								Rebuild sidewall/floor heaters

		1856		250								Rebuild overhead heat

								Pantograph

		1935		250								Rebuild lowering device

		1946		250								Rebuild insulator

												Rebuild Collector Head assembly

												Rebuild pantograph

		1960		250								Rebuild control box

								Third Rail

		1987		250								Rebuild paddle assembly

		2000		250								Rebuild shoe beams/gibs

		2007		250								Rebuild pole base

								Common Components

		2036		250								Rebuild main breaker

								Door Controls

				250								Rebuild door motos/drive mechanisms

								Automatic Train Protection

		2675		250								Rebuild coils

		2680		250								Rebuild modules/CPU

		2685		250								Rebuild circuit boards

		2690		250								Rebuild vital relay

		2695		250								Rebuild power supply

		2704		250								Rebuild operator acknowledgement button

		2738		250								Rebuild ATO modules/CPU

		2743		250								Rebuild power supply

		2748		250								Rebuild radio/antenna

		2753		250								Rebuild train to wayside communication

								Speed Regulator

		2785		250								Rebuild power supply
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		Reference #		Level		Rail Vehicle Maintenance Subject Areas / Module titles								Changes from previous version based on APTA comments		APTA Comments

								Unit Titles / Sub Modules

										Responsibilities / Course content

												Learning Objective Statements

				300		Advanced methods of Monitoring, Diagnosing and Troubleshooting

				300				Advanced Troubleshooting Techniques for Electrical - Electronic Systems

				300						Electric Motor Drives

				300						Mechanical and Solid State Switches

				300						Testing Diodes, Transistors, and Thyristors

				300						Troubleshooting electronic systems

				300				Advanced Electrical Ladder Drawings

				300						Multiple Page Prints

				300						Electronic Sensors

				300						International Drawings

				300						PLC Prints

				300						Troubleshooting Exercises

				300				Event Recorder

				300						Maintaining Sensors/Inputs

				300								Replace sensors/inputs

				300								Overhauling Sensors/Inputs

				300						Maintaining Hard Drives

				300								Replace hard drive

				300								Overhauling Hard Drives

				300						Maintaining Circuit Boards

				300								Replace circuit boards

				300								Overhauling Circuit Boards

				300						Maintaining Power Supplies

				300								Replace power supplies

				300								Overhauling Power Supplies

				300						Maintaining Batteries

				300								Replace batteries

				300								Overhauling Batteries

				300						Maintaining Software

				300								Upload software

				300								Download software

				300								Overhauling Software

				300				Tools

				300								Demonstrate ability to access system with laptop

				300								Demonstrate ability to analyze system with laptop

				300								Demonstrate ability to use correct cables for hooking up laptop

				301		Couplers -- Advanced Theory of Operation and Troubleshooting

				301				Electric Coupler Heads

		1		301						Troubleshooting linear actuators / motors

		11		301						Troubleshooting linear coupler suspension and linkage

		27		301						Troubleshooting limit / proximity switches

		34		301						Troubleshooting manual relase mechanism

		43		301						Troubleshooting train line cables

		51		301						Troubleshooting drum/uncoupling switch

		59		301						Troubleshooting heaters and temperature sensors

		66		301						Troubleshooting fixed and mobile contacts and contact assembly

		75		301								Read schematic for the head (check with meter)

		80		301						Troubleshooting coupling sensor

				301				Pneumatic Coupler

		92		301						Troubleshooting Tappet Valves

		97		301						Troubleshooting heaters and temperature sensors

		104		301						Troubleshooting Solenoid Valves

		109		301								Troubleshoot solenoid valves		deleted based on comment		delete

		110		301						Troubleshooting Valve Filters

		114		301						Troubleshooting Train Line (Brake Pipe)

		119		301						Troubleshooting Drum Switch/Air Actuator

		126		301						Troubleshooting Uncoupling Air System

				301				Mechanical Coupler

		140		301						Troubleshooting suspension and linkage components

		147		301						Troubleshooting linear actuators

		153		301						Troubleshooting hook plate assembly

				301						Troubleshooting knuckle and slidelock mechanism

		159		301						Troubleshooting limit switches

		164		301						Troubleshooting alignment, anchor and suspension

		183		301						Troubleshooting heaters and temperature sensors

		187		301						Troubleshooting release mechanism

		197		301						Troubleshooting Electrical Pin Door/Shutter/Gasket

		205		301						Troubleshooting draw bar (married pairs)

				302		Trucks & Axles -- Advanced Theory of Operation and Troubleshooting

				302				AC Traction Motor

		235		302						Troubleshooting speed/tach sensor

		243		302						Troubleshooting stator

		250		302						Troubleshooting internal fan

		255		302						Troubleshooting external fan

		262		302						Troubleshooting bearings

		267		302						Troubleshooting wiring and insulation

		274		302						Troubleshooting coupling

				302				DC Traction Motor

		281		302						Troubleshooting brushes

		291		302						Troubleshooting brush holders

		301		302						Troubleshooting commutator/armature

		308		302						Troubleshooting sun gear/coupling

		314		302						Troubleshooting flash pins / arc horn / pin

		319		302						Troubleshooting wiring and insulation

		326		302						Troubleshooting field coils / interpoles

		332		302						Troubleshooting bearings

		337		302						Troubleshooting ventilation (internal fan or forced)

		347		302						Troubleshooting temperature sensors

		351		302						Troubleshooting speed sensor

				302				Gearboxes

		359		302						Troubleshooting high speed coupling

		365		302						Troubleshooting worm gear

		371		302						Troubleshooting pinion gear

		382		302						Troubleshooting bearings and races

		399		302						Troubleshooting housing

		406		302						Troubleshooting seals

		410		302						Troubleshooting spider gears

		415		302						Troubleshooting coupler retainer

		419		302						Troubleshooting breather

		424		302						Troubleshooting spider

		428		302						Troubleshooting speed sensor

		435		302						Troubleshooting magnetic plugs

		440		302						Troubleshooting loading / support rod

				302				Axles						no change needed, formatting issue		comment: "realign above text"

		451		302						Troubleshooting rotor (brake disc)

		456		302						Troubleshooting wheel assembly

		462		302						Troubleshooting spider and vulcanized spacers / joint coupling assembly

		466		302						Troubleshooting tooth gear (speed sensor)

		472		302						Troubleshooting ground brush and housing

		478		302						Troubleshooting hollow shaft

		482		302						Troubleshooting journal bearings and housing

		444		302						Troubleshooting ground bushing housing

				302				Wheel & Tires

		488		302						Troubleshooting shunts

		494		302						Troubleshooting rubber

		498		302						Troubleshooting bolts

		502		302						Troubleshooting conical ring

		506		302						Troubleshooting dampening ring

		518		302						Troubleshooting plugs

				302				Primary Suspension

		523		302						Troubleshooting chevrons / rubber springs

		531		302						Troubleshooting journal bearing housing

		539		302						Troubleshooting speed sensors

		546		302						Troubleshooting up stops and down stops / pedestal bar

				302				Frame

		554		302						Troubleshooting traction/radius rod and bushings

		560		302						Troubleshooting bovine board / cow catcher / safety board / life guard

		564		302						Troubleshooting transom bearings / front and rear beam

		571		302						Troubleshooting antennas

		576		302						Troubleshooting speed sensor device

		583		302						Troubleshooting fenders

		588		302						Troubleshooting sanding tubes

		600		302						Troubleshooting lubricators

		606		302						Troubleshooting wiring

		611		302						Troubleshooting tripping device

		616		302						Troubleshooting piping

		623		302						Troubleshooting track brake

		643		302						Troubleshooting debris sweeper

		648		302						Troubleshooting down hanger (caliper hanger)

		653		302						Troubleshooting brake shoe support / brake hanger

		659		302						Troubleshooting lateral bumper / stop

				302				Bolster/Secondary Suspension

		664		302						Troubleshooting coil spring

		668		302						Troubleshooting airbags

		678		302						Troubleshooting leveling device

		683		302						Troubleshooting load weight sensor

		694		302						Troubleshooting hydraulic suspension leg

		702		302						Troubleshooting vertical stop / lifting rods

		707		302						Troubleshooting shocks / dampers

		714		302						Troubleshooting piping

		721		302						Troubleshooting friction disc/side bearing

		726		302						Troubleshooting shims (floor height adjustment / static inspection)

		730		302						Troubleshooting spherical ring / slewing ring

		735		302						Troubleshooting articulation support

		739		302						Troubleshooting ball and socket

				303		Propulsion and Dynamic Braking -- Advanced Theory of Operation and Troubleshooting

				303				AC Propulsion

		798		303						Troubleshooting propulsion inverter

		803		303								Demonstrate ability to locate and use troubleshooting procedures and tech manuals

		806		303								Demonstrate knowledge of sensor feedback and how it effects components

		809		303						Troubleshooting master controller

		820		303						Troubleshooting train line control

		825		303								Demonstrate knowledge of relays and how they work

		828		303						Troubleshooting IGBT/GTO

		843		303						Troubleshooting electronic control system

		850		303								Demonstrate knowledge of fault codes as they relate to different boards

		851		303								Demonstrate knowledge of individual circuit board function

		853		303								Download and analyze electronic control system

		855		303								Isolate TCU for troubleshooting

		857		303								Program cards

		865		303						Troubleshooting software

		873		303						Troubleshooting ventilation system

		894		303						Troubleshooting capacitor filtering coils

		901		303						Troubleshooting chokes/transformer

		907		303						Troubleshooting high speed circuit breaker

		918		303						Troubleshooting ground fault system

		931		303						Troubleshooting contactor/arc chutes

		942		303						Troubleshooting resistance units

		951		303						Troubleshooting knife switch (DC link)

		962		303						Troubleshooting traction motor

		974		303						Troubleshooting speed sensors / tach sensors

		2604		303						Troubleshooting speed sensor cable

		983		303						Troubleshooting load weight sensors

		994		303						Troubleshooting load cell

		999		303						Troubleshooting overcurrent protection

		2608		303						Troubleshooting pulse conditioning unit

				303				DC Propulsion

		1006		303						Troubleshooting chopper

		1027		303						Troubleshooting cam control

		1033		303								Demonstrate ability to recognize variance in replacement parts

		1042		303						Troubleshooting master controller

		1054		303						Troubleshooting electronic control unit

		1061		303								Demonstrate knowledge of difference between AC and DC electronic control systems

		1062		303								Demonstrate knowledge of fault codes as they relate to different boards

		1063		303								Demonstrate knowledge of individual circuit board function

		1065		303								Download and analyze electronic control system

		1068		303								Isolate TCU for troubleshooting

		1070		303								Program cards

		1079		303						Troubleshooting ventilation system

		1102		303						Troubleshooting high speed circuit breaker

		1113		303						Troubleshooting contactor/arc chutes

		1125		303						Troubleshooting resistance banks

		1136		303						Troubleshooting knife switch (DC link)

		1146		303						Troubleshooting traction motor

		1155		303								Demonstrate knowledge of brush wear patterns

		1157		303								Demonstrate knowledge of commutator patterns

		1174		303						Troubleshooting overcurrent protection

				304		Auxilary Inverters and Batteries -- Advanced Theory of Operation and Troubleshooting

				304				Batteries

				304						Diagnosing and Repairing NiCd Batteries

				304								Replace NiCd batteries

				304								Charge NiCd batteries

				304								Peform battery drain

				304								Diagnose and repair/replace shorted cells

				304								Diagnose charging rates and non-charging rates

				304						Diagnosing and Repairing Lead Acid Batteries

				304								Replace Lead Acid batteries

				304								Charge Lead Acid batteries

				304								Perform battery load test

				304								Diagnose and repair/replace shorted cells

				304								Diagnose charging rates and non-charging rates

				304						Troubleshooting low voltage sensor

				304						Troubleshooting battery breaker disconnnect

				304				Motor Alternator

				304						Troubleshooting DC Motors

				304						Troubleshooting AC Motors

				304						Troubleshooting Voltage regulators

				304						Troubleshooting frequency / speed control components

				304				Solid State Inverter

				304						Troubleshootinng GTOs

				304						Troubleshooting IGBTs

				304						Troubleshooting thyristors

				304						Troubleshooting other inverter components

				304								Use diagnostic software

				304				Battery Charger / LVPS

				304						Troubleshooting battery charger and LVPS

				304								Use diagnostic software

				304						Troubleshooting aux Inverter ventilation system

				305		Friction Brakes -- Advanced Theory of Operation and Troubleshooting

				305				Hydraulic Braking

		1339		305						Troubleshooting hydraulic braking

		1357		305						Troubleshooting flush cart

		1364		305								Identify correct software applications for troubleshooting

				305				Electrical Hydraulic Unit

		1366		305						Troubleshooting electrical unit

		1389		305						Troubleshooting varistors/pressure transducers

		1391		305								Calibrate switches

		1397		305								Demonstrate ability to read mechanical schematics and cross sectionals

		1398		305								Demonstrate ability to use engineering drawings

		1399		305								Explain causes of variances

		1400		305								Explain the function of valves

		1401		305								Repair varistors/transducer

		1404		305						Troubleshooting motor assembly

		1407		305								Demonstrate ability to diagnose motor assembly problems based on noise and current draw

		1408		305								Explain causes of noise from bearings and pumps

		1418		305						Troubleshooting control valves

		1426		305						Troubleshooting pump-off circuit

		1442		305						Troubleshooting cut-off switch

		1445		305						Troubleshooting accumulators

				305				Actuator Brake

		1460		305						Troubleshooting spring

		1466		305						Troubleshooting electric motor

				305				Pneumatic Braking System

		1472		305						Troubleshooting check valves

		1478		305						Troubleshooting air reservoir

		1482		305						Troubleshooting pneumatic control unit

		1496		305						Troubleshooting air gauges

		1500		305						Troubleshooting air cocks

		1504		305						Troubleshooting hydraulic/pneumatic unit

		1511		305						Troubleshooting air compressor

				305				Common Brake Components

		1528		305						Troubleshooting parking brake

		1535		305						Troubleshooting electronic control unit

		1537		305								Test electronic control unit

		1538		305								Download electronic control unit readings

		1539		305								Access settings and stored data

		1540		305								Identify correct software for testing

		1550		305						Troubleshooting brake calipers

		1562		305						Troubleshooting rotors

		1570		305						Troubleshooting brake pads / shoes

		1579		305						Troubleshooting brake transducers

		1586		305						Troubleshooting manual brake release

		1592		305						Troubleshooting brake bypass switch (electrical cutout)

		1597		305						Troubleshooting track brake

		1608		305						Troubleshooting sanding system

		1616		305								Identify correct software for testing

		1625		305						Troubleshooting electrical cabling

		1636		305						Troubleshooting piping and hoses

		1645		305						Troubleshooting caliper support rod

		1651		305						Troubleshooting caliper support

		1663		305						Troubleshooting anti-spinslide circuits

				306		HVAC -- Advanced Theory of Operation and Troubleshooting

				306				Compressor/Motor

		1695		306						Troubleshooting compressor assembly

		1716		306						Troubleshooting motor coupling

		1720		306						Troubleshooting AC motor

		1727		306						Troubleshooting DC motor

		1737		306						Troubleshooting compressor mountings

		1742		306						Troubleshooting piping and fittings

		1747		306						Troubleshooting compressor service valve

		1751		306						Troubleshooting protection devices

				306				Evaporators and Condensers

		1757		306						Troubleshooting condenser/evaporator assembly

		1762		306						Troubleshooting fan assembly

				306				Refrigeration Components

		1788		306						Troubleshooting liquid receiver tank

		1792		306						Troubleshooting filter dryer

		1796		306								Demonstrate knowledge of symptoms related to faulty filter dryer (no cooling, refrigerant not moving)

		1797		306						Troubleshooting heater core elements

		1803		306						Troubleshooting piping

		1813		306						Troubleshooting condensation pan/drain

		1822		306						Troubleshooting expansion valve

		1827		306						Troubleshooting solenoid valve

				306				Heaters

		1833		306						Troubleshooting cab heaters /defrosters

		1841		306						Troubleshooting sidewall / floor heaters

		1849		306						Troubleshooting overhead heat

				306				HVAC Controls

		1858		306						Troubleshooting thermostats

		1862		306						Troubleshooting low pressure switch

		1864		306						Troubleshooting high pressure switch

		1866		306						Troubleshooting flow switch

		1870		306						Troubleshooting temperature contols/sensors

				306				Electrical Circuits and Electronic Controls

		1875		306						Troubleshooting relays and connectors

		1881		306						Troubleshooting control boards

		1888		306						Troubleshooting overcurrent protection

		1892		306						Troubleshooting GFI protection

				307		Current Collection and Distribution -- Advanced Theory of Operation and Troubleshooting

				307				Pantograph

		1912		307						Troubleshooting pantograph collector head

		1929		307						Troubleshooting electrical lowering device

		1936		307						Troubleshooting manual lowering device

		1941		307						Troubleshooting frame and insulated mounts and bearings

		1947		307						Troubleshooting raising mechanism (springs)

		1955		307						Troubleshooting control box

		1962		307						Troubleshooting coupling rod

		1967		307						Troubleshooting auto drop

				307				Third Rail

		1972		307						Troubleshooting collector paddle assembly

		1989		307						Troubleshooting bus bar

		1994		307						Troubleshooting shoe beams/gibs

				307				Trolley Pole

		2002		307						Troubleshooting pole base

		2008		307						Troubleshooting pole

		2012		307						Troubleshooting harp

		2016		307						Troubleshooting slider

		2019		307						Troubleshooting rope and retriever

				307				Common Components

		2024		307						Troubleshooting surge arrestor (lightning arrestor)

		2029		307						Troubleshooting main breaker (High Speed Circuit Breaker, Line Contactor)

				308		Car Body -- Advanced Theory of Operation and Troubleshooting

				308				Lighting Systems

		2371		308						Troubleshooting interior lights

		2376		308						Troubleshooting car fault indicator

		2381		308						Troubleshooting passenger emergency lights

				308				Cab

		2392		308						Troubleshooting cab door

		2408		308						Troubleshooting operator controls/indicators

		2415		308						Troubleshooting breakers/cut-out switches

		2420		308						Troubleshooting wiper motors/regulator

		2426		308						Troubleshooting cab ceiling / lighting

				309		Doors -- Advanced Theory of System Operation and Troubleshooting

				309				Door Controls

				309						Troubleshooting electrical and electronics of door operation

				309						Troubleshooting passenger indication system

				309						Troubleshooting manual mechanical operation of door

		2467		309						Troubleshooting relays / solenoids

		2471		309						Troubleshooting door motors and drive mechanisms

		2478		309						Troubleshooting switches

		2483		309						Troubleshooting sensors

		2488		309						Troubleshooting sensitive edges

		2497		309						Troubleshooting crew switch

		2493		309						Troubleshooting ADA warnings

		2502		309						Troubleshooting emergency release

				309				Door Panel, Track and installation

		2510		309						Troubleshooting rollers/hangers and linkage

		2517		309						Troubleshooting window/frame

		2522		309						Troubleshooting gasket seals

		2529		309						Troubleshooting door guide

		2534		309						Troubleshooting door locks

		2538		309						Troubleshooting cab door hinge and mounting

				310		Communication Systems -- Advanced Theory of Operation and Troubleshooting

				310				Communication Control Unit

				310						Demonstrate ability to use a "service monitor" for communication system diagnosis

		2550		310						Troubleshooting radio (two-way)

		2555		310						Troubleshooting dedicated power supply (radio)

		2558		310						Troubleshooting handset/mic

		2563		310						Troubleshooting public address system

		2567		310						Troubleshooting amplifier(s)

		2573		310						Troubleshooting automatic announcement circuit

		2578		310						Inspecting and maintaining Software

		2579		310								Upload software

		2580		310						Troubleshooting interior communications

		2584		310						Troubleshooting radio passenger emergency intercom

		2589		310						Troubleshooting radio passenger emergency switch

		2599		310						Troubleshooting antenna

				310				Signs

		2613		310						Troubleshooting destination signs

		2619		310						Troubleshooting next stop signs

		2625		310						Troubleshooting route sign

				310				Closed Circuit TV

		2632		310						Troubleshooting digital video recorder

		2641		310						Troubleshooting removable hard drive

		2646		310						Inspecting and maintaining Software

		2647		310								Download software

		2648		310						Troubleshooting cameras

		2652		310						Troubleshooting amplifier(s)

		2657		310						Troubleshooting monitors

		2661		310						Troubleshooting wiring

		2666		310						Troubleshooting mounts/hardware

				312		ATP - ATO -- Advanced Theory of Operation and Troubleshooting

				312				Automatic Train Protection

		2671		312						Troubleshooting coils

		2676		312						Troubleshooting module/CPU

		2681		312						Troubleshooting circuit boards

		2686		312						Troubleshooting vital relay

		2691		312						Troubleshooting power supply

		2696		312						Troubleshooting radio/antenna

		2700		312						Troubleshooting operator acknowledgement button

		2705		312						Troubleshooting operator by-pass switch

		2709		312						Troubleshooting  visual and audible alarms

		2713		312						Troubleshooting train operator display

		2717		312						Troubleshooting operator interface panel

		2721		312						Troubleshooting speed measuring device

				312				Automatic Train Operation

		2726		312						Troubleshooting train operator display

		2730		312						Troubleshooting train operator panel

		2734		312						Troubleshooting ATO Modules/CPU

		2739		312						Troubleshooting power supply

		2744		312						Troubleshooting radio antenna

		2749		312						Troubleshooting train to wayside communication

		2754		312						Troubleshooting operator acknowledgement button

		2759		312						Troubleshooting by-pass switch

		2763		312						Troubleshooting visual and audible alarms

		2767		312						Troubleshooting operator interface panel

				312				Automatic Train Supervision

		2772		312						Troubleshooting monitor

		2776		312						Troubleshooting module/CPU

				312				Speed Regulator

		2781		312						Troubleshooting power supply

		2786		312						Troubleshooting module/CPU
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Couplers

		Reference #		Learning Level: 200,250 or 300)		Rail Vehicle Maintenance Subject Areas / Module titles

								Unit Titles / Sub Modules

										Responsibilities / Course content

												Learning Objective Statements

		1.5						Electric Coupler Heads

		2		200						Inspecting and maintaining linear actuators / motors

		3		200								Clean linear actuators/motors

		4		200								Inspect linear actuators/motors

		5		200								Lubricate linear actuators/motors

		6		200								Perform basic repairs on linear actuators/motors

		8		200								Replace linear actuators/motors

		9		200								Test linear actuators/motors

		12		200						Inspecting and maintaining coupler suspension and linkage

		13		200								Check linkages for wear

		14		200								Check suspension height

		15		200								Lubricate coupler and/or linkage

		16		200								Perform basic repairs on coupler suspension and linkage

		17		200								Test coupler suspension and linkage

		20		200								Replace coupler and/or linkage

		22		200						Inspecting and maintaining temperature sensors

		23		200								Perform basic repairs on temperature sensors

		24		200								Test temperature sensors

		26		200								Replace temperature sensors

		28		200						Inspecting and maintaining limit / proximity switches

		29		200								Adjust limit/proximity switches

		30		200								Perform basic repairs on limit/proximity switches

		31		200								Test limit/proximity switches

		33		200								Replace limit/proximity switches

		35		200						Inspecting and maintaining manual release mechanism

		36		200								Adjust manual release mechanism

		37		200								Inspect manual release mechanism

		38		200								Lubricate manual release mechanism

		39		200								Perform basic repairs on manual release mechanism

		40		200								Replace manual release mechanism

		41		200								Test manual release mechanism

		44		200						Inspecting and maintaining train line cables

		45		200								Inspect train line cables

		46		200								Perform basic repairs on train line cables

		48		200								Replace train line cables

		49		200								Test train line cables

		52		200						Inspecting and maintaining drum/uncoupling switch

		53		200								Inspect drum/uncoupling switch

		54		200								Perform basic repairs on drum/uncoupling switch

		56		200								Replace drum/uncoupling switch

		57		200								Test drum/uncoupling switch (electric test)

		60		200						Inspecting and maintaining heaters

		61		200								Inspect heaters

		62		200								Perform basic repairs on heaters

		63		200								Replace heaters

		64		200								Test heaters

		67		200						Inspecting and maintaining Contact Pin/Tip Assembly (Insulated Block)

		68		200								Check contact pin/tip assembly (insulated block) for physical damage

		69		200								Clean contact pin/tip assembly (insulated block)

		70		200								Identify proper parts (wiring gauges)

		71		200								Identify proper solvents and lubricants

		72		200								Inspect contact pin/tip assembly (insulated block)

		73		200								Inspect gaskets

		74		200								Perform basic repairs on contact pin/tip assembly (insulated block)

		77		200								Replace contact pin/tip assembly (insulated block)

		78		200								Test contact pin/tip assembly (insulated block)

		81		200						Inspecting and maintaining coupling sensor

		82		200								Check adjustment of coupling sensor

		83		200								Inspect coupling sensor

		84		200								Perform basic repairs on coupling sensor

		85		200								Replace coupling sensor

		87		200								Test coupling sensor

		93		200				Pneumatic Coupler		Inspecting and maintaining Tappet Valves

		94		200				Pneumatic Coupler				Clean tappet valves

		95		200				Pneumatic Coupler				Replace tappet valves

		96		200				Pneumatic Coupler				Test tappet valves

		98		200				Pneumatic Coupler		Inspecting and maintaining Heaters

		99		200				Pneumatic Coupler				Inspect heaters

		100		200				Pneumatic Coupler				Perform basic repairs on heaters

		101		200				Pneumatic Coupler				Replace heaters

		102		200				Pneumatic Coupler				Test heaters

		103		200				Pneumatic Coupler				Troubleshoot heaters

		105		200				Pneumatic Coupler		Inspecting and maintaining Solenoid Valves

		106		200				Pneumatic Coupler				Inspect solenoid valves

		107		200				Pneumatic Coupler				Replace solenoid valves

		108		200				Pneumatic Coupler				Test solenoid valves

		111		200				Pneumatic Coupler		Inspecting and maintaining Valve Filters

		112		200				Pneumatic Coupler				Clean valve filters

		113		200				Pneumatic Coupler				Replace valve filters

		115		200				Pneumatic Coupler		Inspecting and maintaining Train Line (Brake Pipe)

		116		200				Pneumatic Coupler				Inspect train line (brake pipe)

		117		200				Pneumatic Coupler				Replace train line (brake pipe)

		118		200				Pneumatic Coupler				Test train line (brake pipe)

		120		200				Pneumatic Coupler		Inspecting and maintaining Drum Switch/Air Actuator

		121		200				Pneumatic Coupler				Adjust drum switch/air actuator

		122		200				Pneumatic Coupler				Inspect drum switch/air actuator

		124		200				Pneumatic Coupler				Replace drum switch/air actuator

		125		200				Pneumatic Coupler				Test drum switch/air actuator

		127		200				Pneumatic Coupler		Inspecting and maintaining Uncoupling Air System

		128		200				Pneumatic Coupler				Clean air Cylinder

		129		200				Pneumatic Coupler				Clean uncoupling air system

		130		200				Pneumatic Coupler				Inspect air cylinder

		131		200				Pneumatic Coupler				Inspect uncoupling air system

		132		200				Pneumatic Coupler				Lubricate uncoupling air system

		135		200				Pneumatic Coupler				Replace air cylinder

		136		200				Pneumatic Coupler				Replace uncoupling air system

		137		200				Pneumatic Coupler				Test air cylinder

		138		200				Pneumatic Coupler				Test uncoupling air system

		141		200				Mechanical Coupler		Inspecting and maintaining Suspension and Linkage Components

		142		200				Mechanical Coupler				Check linkages for wear

		143		200				Mechanical Coupler				Check suspension height and level

		145		200				Mechanical Coupler				Replace linkages

		146		200				Mechanical Coupler				Replace suspension and linkage components

		148		200				Mechanical Coupler		Inspecting and maintaining Linear Actuators

		149		200				Mechanical Coupler				Inspect linear actuators

		150		200				Mechanical Coupler				Lubricate linear actuators

		152		200				Mechanical Coupler				Replace linear actuators

		154		200				Mechanical Coupler		Inspecting and maintaining Hook and Plate

		155		200				Mechanical Coupler				Inspect hook and plate

		156		200				Mechanical Coupler				Lubricate hook and plate

		158		200				Mechanical Coupler				Replace hook and plate

		160		200				Mechanical Coupler		Inspecting and maintaining Limit Switches

		161		200				Mechanical Coupler				Adjust limit switches

		162		200				Mechanical Coupler				Inspect limit switches

		163		200				Mechanical Coupler				Replace limit switches

		165		200				Mechanical Coupler		Inspecting and maintaining Alignment, Anchor and Suspension

		166		200				Mechanical Coupler				Adjust coupler support

		167		200				Mechanical Coupler				Check shear device hardware

		168		200				Mechanical Coupler				Inspect anchor

		169		200				Mechanical Coupler				Inspect buffer tubes, draft gear and absorption cartridge

		170		200				Mechanical Coupler				Inspect centering device and springs

		171		200				Mechanical Coupler				Inspect coupler support

		172		200				Mechanical Coupler				Inspect shear device assembly

		173		200				Mechanical Coupler				Lubricate anchor

		178		200				Mechanical Coupler				Replace anchor

		179		200				Mechanical Coupler				Replace buffer tubes, draft gear and absorption cartridge

		180		200				Mechanical Coupler				Replace centering device and springs

		181		200				Mechanical Coupler				Replace coupler support

		182		200				Mechanical Coupler				Replace shear device

		184		200				Mechanical Coupler		Inspecting and maintaining Temperature Sensors

		185		200				Mechanical Coupler				Replace temperature sensors

		186		200				Mechanical Coupler				Test temperature sensors

		188		200				Mechanical Coupler		Inspecting and maintaining Manual Release Mechanism

		189		200				Mechanical Coupler				Inspect manual release mechanism

		190		200				Mechanical Coupler				Lubricate manual release mechanism

		192		200				Mechanical Coupler				Replace manual release mechanism

		194		200				Mechanical Coupler		Inspecting and maintaining Heaters

		195		200				Mechanical Coupler				Replace heaters

		196		200				Mechanical Coupler				Test heaters

		198		200				Mechanical Coupler		Inspecting and maintaining Electrical Pin Door/Shutter/Gasket

		199		200				Mechanical Coupler				Clean electrical pin door/shutter/gasket

		200		200				Mechanical Coupler				Inspect electrical pin door/shutter/gasket

		201		200				Mechanical Coupler				Lubricate electrical pin door/shutter/gasket

		203		200				Mechanical Coupler				Replace electrical pin door/shutter/gasket

		204		200				Mechanical Coupler				Test electrical pin door/shutter/gasket

		206		200				Mechanical Coupler		Inspecting and maintaining Draw Bar (Married Pairs)

		207		200				Mechanical Coupler				Inspect draw bar (married pairs)

		208		200				Mechanical Coupler				Lubricate draw bar (married pairs)

		210		200				Mechanical Coupler				Replace draw bar (married pairs)

		212		200				Tools		Tools

		213		200				Tools				Demonstrate proper use of wear gauges (go/no-go gauge)

		214		200				Tools				Demonstrate proper use of head alignment tools

		215		200				Tools				Demonstrate proper use of contact/pin replacement tools

		216		200				Tools				Demonstrate proper use of vertical press

		217		200				Tools				Demonstrate proper use of bushing driver

		218		200				Tools				Demonstrate proper use of reamer

		219		200				Tools				Demonstrate proper use of coupler repair stand

		220		200				Tools				Demonstrate proper use of pneumatic/hydraulic jacks

		221		200				Tools				Demonstrate proper use of overhead cranes

		222		200				Tools				Demonstrate proper use of lift tables

		223		200				Tools				Demonstrate proper use of forklift and adapter

		224		200				Tools				Demonstrate proper use of continuity tester/breakout box

		225		200				Tools				Demonstrate proper use of auxiliary power supply/connector tester

		226		200				Tools				Demonstrate proper use of digital multi-meter

		227		200				Tools				Demonstrate proper use of torque wrench

		228		200				Tools				Demonstrate proper use of dial indicator

		6.5						Electric Coupler Heads		Overhauling and rebuilding coupler components

		7		250				Electric Coupler Heads				Rebuild linear actuators/motors

		19		250				Electric Coupler Heads				Rebuild coupler and/or linkage

		47		250				Electric Coupler Heads				Rebuild train line cables

		55		250				Electric Coupler Heads				Rebuild drum/uncoupling switch

		76		250				Electric Coupler Heads				Rebuild contact pin/tip assembly (insulated block)

		122.5						Pneumatic Coupler		Overhauling and rebuilding coupler components

		123		250				Pneumatic Coupler				Rebuild drum switch/air actuator

		133		250				Pneumatic Coupler				Rebuild air cylinder

		134		250				Pneumatic Coupler				Rebuild uncoupling air system

		143.5						Mechanical Coupler		Overhauling and rebuilding coupler components

		144		250				Mechanical Coupler				Rebuild suspension and linkage components

		151		250				Mechanical Coupler				Rebuild linear actuators

		157		250				Mechanical Coupler				Rebuild hook and plate

		174		250				Mechanical Coupler				Rebuild anchor

		175		250				Mechanical Coupler				Rebuild buffer tubes, draft gear and absorption cartridge

		176		250				Mechanical Coupler				Rebuild centering device and springs

		177		250				Mechanical Coupler				Rebuild coupler support

		191		250				Mechanical Coupler				Rebuild manual release mechanism

		202		250				Mechanical Coupler				Rebuild electrical pin door/shutter/gasket

		209		250				Mechanical Coupler				Rebuild draw bar (married pairs)

		1		300				Electric Coupler Heads		Troubleshooting linear actuators / motors

		10		300				Electric Coupler Heads				Troubleshoot linear actuators/motors

		11		300				Electric Coupler Heads		Troubleshooting linear coupler suspension and linkage

		18		300				Electric Coupler Heads				Troubleshoot coupler suspension and linkage

		21		300				Electric Coupler Heads		Troubleshooting temperature sensors

		25		300				Electric Coupler Heads				Troubleshoot temperature sensors

		27		300				Electric Coupler Heads		Troubleshooting limit / proximity switches

		32		300				Electric Coupler Heads				Troubleshoot limit/proximity switches

		34		300				Electric Coupler Heads		Troubleshooting manual relase mechanism

		42		300				Electric Coupler Heads				Troubleshoot manual release mechanism

		43		300				Electric Coupler Heads		Troubleshooting train line cables

		50		300				Electric Coupler Heads				Troubleshoot train line cables

		51		300				Electric Coupler Heads		Troubleshooting drum/uncoupling switch

		58		300				Electric Coupler Heads				Troubleshoot drum/uncoupling switch

		59		300				Electric Coupler Heads		Troubleshooting heaters

		65		300				Electric Coupler Heads				Troubleshoot heaters

		66		300				Electric Coupler Heads		Troubleshooting Contact Pin/Tip Assembly (Insulated Block)

		75		300				Electric Coupler Heads				Read schematic for the head (check with meter)

		79		300				Electric Coupler Heads				Troubleshoot contact pin/tip assembly (insulated block)

		80		300				Electric Coupler Heads		Troubleshooting coupling sensor

		92		300				Pneumatic Coupler		Troubleshooting Tappet Valves

		97		300				Pneumatic Coupler		Troubleshooting Heaters

		104		300				Pneumatic Coupler		Troubleshooting Solenoid Valves

		109		300				Pneumatic Coupler				Troubleshoot solenoid valves

		110		300				Pneumatic Coupler		Troubleshooting Valve Filters

		114		300				Pneumatic Coupler		Troubleshooting Train Line (Brake Pipe)

		119		300				Pneumatic Coupler		Troubleshooting Drum Switch/Air Actuator

		126		300				Pneumatic Coupler		Troubleshooting Uncoupling Air System

		140		300				Mechanical Coupler		Troubleshooting suspension and linkage components

		147		300				Mechanical Coupler		Troubleshooting linear actuators

		153		300				Mechanical Coupler		Troubleshooting hook and plate

		159		300				Mechanical Coupler		Troubleshooting limit switches

		164		300				Mechanical Coupler		Troubleshooting alignment, anchor and suspension

		183		300				Mechanical Coupler		Troubleshooting temperature sensors

		187		300				Mechanical Coupler		Troubleshooting manual relase mechanism

		193		300				Mechanical Coupler		Troubleshooting Heaters

		197		300				Mechanical Coupler		Troubleshooting Electrical Pin Door/Shutter/Gasket

		205		300				Mechanical Coupler		Troubleshooting draw bar (married pairs)



&L&"Arial,Bold"&14Training Content for Rail Mechanics&R&"Arial,Bold"&14DRAFT -- &A

&L&F
&"Arial,Bold"&12&A&RPage &P of &N



Trucks & Axles

		Reference #		Learning Level: 200,250 or 300)		Rail Vehicle Maintenance Subject Areas / Module titles

								Unit Titles / Sub Modules

										Responsibilities / Course content

												Learning Objective Statements

		236		200				AC Traction Motor		Inspecting and maintaining Speed/Tach Sensor

		237		200				AC Traction Motor		Inspecting and maintaining Speed/Tach Sensor		Clean speed/tach sensor

		238		200				AC Traction Motor		Inspecting and maintaining Speed/Tach Sensor		Inspect speed/tach sensor

		239		200				AC Traction Motor		Inspecting and maintaining Speed/Tach Sensor		Inspect speed/tach sensor for debris

		240		200				AC Traction Motor		Inspecting and maintaining Speed/Tach Sensor		Repair speed/tach sensor

		241		200				AC Traction Motor		Inspecting and maintaining Speed/Tach Sensor		Replace speed/tach sensor

		244		200				AC Traction Motor		Inspecting and maintaining Stator

		245		200				AC Traction Motor		Inspecting and maintaining Stator		Check winding

		246		200				AC Traction Motor		Inspecting and maintaining Stator		Inspect stator

		247		200				AC Traction Motor		Inspecting and maintaining Stator		Repair stator

		248		200				AC Traction Motor		Inspecting and maintaining Stator		Replace stator

		249		200				AC Traction Motor		Inspecting and maintaining Stator		Test stator

		251		200				AC Traction Motor		Inspecting and maintaining Internal Fan

		252		200				AC Traction Motor		Inspecting and maintaining Internal Fan		Clean internal fan

		253		200				AC Traction Motor		Inspecting and maintaining Internal Fan		Inspect internal fan

		254		200				AC Traction Motor		Inspecting and maintaining Internal Fan		Replace internal fan

		256		200				AC Traction Motor		Inspecting and maintaining External Fan

		257		200				AC Traction Motor		Inspecting and maintaining External Fan		Clean external fan

		258		200				AC Traction Motor		Inspecting and maintaining External Fan		Inspect external fan

		259		200				AC Traction Motor		Inspecting and maintaining External Fan		Repair external fan

		260		200				AC Traction Motor		Inspecting and maintaining External Fan		Replace external fan

		263		200				AC Traction Motor		Inspecting and maintaining Bearings

		264		200				AC Traction Motor		Inspecting and maintaining Bearings		Lubricate bearings

		265		200				AC Traction Motor		Inspecting and maintaining Bearings		Check for bearing noise

		266		200				AC Traction Motor		Inspecting and maintaining Bearings		Replace bearings

		268		200				AC Traction Motor		Inspecting and maintaining Wiring and Insulation

		269		200				AC Traction Motor		Inspecting and maintaining Wiring and Insulation		Inspect wiring and insulation

		270		200				AC Traction Motor		Inspecting and maintaining Wiring and Insulation		Repair wiring and insulation

		271		200				AC Traction Motor		Inspecting and maintaining Wiring and Insulation		Replace wiring and insulation

		272		200				AC Traction Motor		Inspecting and maintaining Wiring and Insulation		Test wiring and insulation

		275		200				AC Traction Motor		Inspecting and maintaining Coupling

		276		200				AC Traction Motor		Inspecting and maintaining Coupling		Inspect coupling

		277		200				AC Traction Motor		Inspecting and maintaining Coupling		Lubricate coupling

		278		200				AC Traction Motor		Inspecting and maintaining Coupling		Remove coupling

		279		200				AC Traction Motor		Inspecting and maintaining Coupling		Replace coupling

		282		200				DC Traction Motor		Inspecting and maintaining Brushes

		283		200				DC Traction Motor		Inspecting and maintaining Brushes		Demonstrate ability to use basic hand tools

		284		200				DC Traction Motor		Inspecting and maintaining Brushes		Demonstrate knowledge of brush and brush holder function

		285		200				DC Traction Motor		Inspecting and maintaining Brushes		Identify brush location

		286		200				DC Traction Motor		Inspecting and maintaining Brushes		Inspect brushes

		287		200				DC Traction Motor		Inspecting and maintaining Brushes		Measure brush wear

		288		200				DC Traction Motor		Inspecting and maintaining Brushes		Remove excess grease

		289		200				DC Traction Motor		Inspecting and maintaining Brushes		Replace brushes

		292		200				DC Traction Motor		Inspecting and maintaining Brush Holders

		293		200				DC Traction Motor		Inspecting and maintaining Brush Holders		Adjust brush holders

		294		200				DC Traction Motor		Inspecting and maintaining Brush Holders		Check brush holders

		295		200				DC Traction Motor		Inspecting and maintaining Brush Holders		Check wear limits

		296		200				DC Traction Motor		Inspecting and maintaining Brush Holders		Clean off excess carbon

		297		200				DC Traction Motor		Inspecting and maintaining Brush Holders		Ensure brushes have travel

		298		200				DC Traction Motor		Inspecting and maintaining Brush Holders		Inspect brush holders

		299		200				DC Traction Motor		Inspecting and maintaining Brush Holders		Replace  brush holders

		300		200				DC Traction Motor		Inspecting and maintaining Brush Holders		Test spring tension

		302		200				DC Traction Motor		Inspecting and maintaining Commutator/Armature

		303		200				DC Traction Motor		Inspecting and maintaining Commutator/Armature		Blow-down commutator/armature

		304		200				DC Traction Motor		Inspecting and maintaining Commutator/Armature		Check commutator/armature runout

		305		200				DC Traction Motor		Inspecting and maintaining Commutator/Armature		Clean commutator/armature

		306		200				DC Traction Motor		Inspecting and maintaining Commutator/Armature		Inspect commutator/armature

		307		200				DC Traction Motor		Inspecting and maintaining Commutator/Armature		Replace commutator/armature

		309		200				DC Traction Motor		Inspecting and maintaining Sun Gear/Coupling

		310		200				DC Traction Motor		Inspecting and maintaining Sun Gear/Coupling		Drain sun gear/coupling

		311		200				DC Traction Motor		Inspecting and maintaining Sun Gear/Coupling		Inspect sun gear/coupling

		312		200				DC Traction Motor		Inspecting and maintaining Sun Gear/Coupling		Lubricate sun gear/coupling

		313		200				DC Traction Motor		Inspecting and maintaining Sun Gear/Coupling		Replace sun gear/coupling

		315		200				DC Traction Motor		Inspecting and maintaining Flash Pins/Arc Horn/Pin

		316		200				DC Traction Motor		Inspecting and maintaining Flash Pins/Arc Horn/Pin		Adjust flash pins/arc horn/pin

		317		200				DC Traction Motor		Inspecting and maintaining Flash Pins/Arc Horn/Pin		Inspect flash pins/arc horn/pin

		318		200				DC Traction Motor		Inspecting and maintaining Flash Pins/Arc Horn/Pin		Replace flash pins/arc horn/pin

		320		200				DC Traction Motor		Inspecting and maintaining Wiring and Insulation

		321		200				DC Traction Motor		Inspecting and maintaining Wiring and Insulation		Inspect wiring and insulation

		322		200				DC Traction Motor		Inspecting and maintaining Wiring and Insulation		Repair wiring and insulation

		323		200				DC Traction Motor		Inspecting and maintaining Wiring and Insulation		Replace wiring and insulation

		324		200				DC Traction Motor		Inspecting and maintaining Wiring and Insulation		Test wiring and insulation

		327		200				DC Traction Motor		Inspecting and maintaining Field Coils/Interpoles

		328		200				DC Traction Motor		Inspecting and maintaining Field Coils/Interpoles		Clean field coils/interpoles

		329		200				DC Traction Motor		Inspecting and maintaining Field Coils/Interpoles		Inspect field coils/interpoles

		330		200				DC Traction Motor		Inspecting and maintaining Field Coils/Interpoles		Replace field coils/interpoles

		331		200				DC Traction Motor		Inspecting and maintaining Field Coils/Interpoles		Test field coils/interpoles

		333		200				DC Traction Motor		Inspecting and maintaining Bearings

		334		200				DC Traction Motor		Inspecting and maintaining Bearings		Lubricate bearings

		335		200				DC Traction Motor		Inspecting and maintaining Bearings		Check for bearing noise

		336		200				DC Traction Motor		Inspecting and maintaining Bearings		Replace bearings

		338		200				DC Traction Motor		Inspecting and maintaining Ventilation (Internal Fan or Forced)

		339		200				DC Traction Motor		Inspecting and maintaining Ventilation (Internal Fan or Forced)		Change breather

		340		200				DC Traction Motor		Inspecting and maintaining Ventilation (Internal Fan or Forced)		Check breather

		341		200				DC Traction Motor		Inspecting and maintaining Ventilation (Internal Fan or Forced)		Clean ventilation

		342		200				DC Traction Motor		Inspecting and maintaining Ventilation (Internal Fan or Forced)		Inspect ventilation

		343		200				DC Traction Motor		Inspecting and maintaining Ventilation (Internal Fan or Forced)		Repair ventilation

		344		200				DC Traction Motor		Inspecting and maintaining Ventilation (Internal Fan or Forced)		Replace bellows

		345		200				DC Traction Motor		Inspecting and maintaining Ventilation (Internal Fan or Forced)		Replace ventilation

		348		200				DC Traction Motor		Inspecting and maintaining Temperature Sensors

		349		200				DC Traction Motor		Inspecting and maintaining Temperature Sensors		Check connections

		350		200				DC Traction Motor		Inspecting and maintaining Temperature Sensors		Replace temperature sensors

		352		200				DC Traction Motor		Inspecting and maintaining Speed Sensor

		353		200				DC Traction Motor		Inspecting and maintaining Speed Sensor		Clean speed  sensor

		354		200				DC Traction Motor		Inspecting and maintaining Speed Sensor		Inspect speed sensor for debris

		355		200				DC Traction Motor		Inspecting and maintaining Speed Sensor		Repair speed sensor

		356		200				DC Traction Motor		Inspecting and maintaining Speed Sensor		Replace speed sensor

		360		200				Gearboxes		Inspecting and maintaining High-Speed Coupling

		361		200				Gearboxes		Inspecting and maintaining High-Speed Coupling		Inspect high-speed coupling

		362		200				Gearboxes		Inspecting and maintaining High-Speed Coupling		Lubricate high-speed coupling

		363		200				Gearboxes		Inspecting and maintaining High-Speed Coupling		Remove high-speed coupling

		364		200				Gearboxes		Inspecting and maintaining High-Speed Coupling		Replace high-speed coupling

		366		200				Gearboxes		Inspecting and maintaining Worm Gear

		367		200				Gearboxes		Inspecting and maintaining Worm Gear		Adjust worm gear

		368		200				Gearboxes		Inspecting and maintaining Worm Gear		Inspect worm gear

		369		200				Gearboxes		Inspecting and maintaining Worm Gear		Repair worm gear

		370		200				Gearboxes		Inspecting and maintaining Worm Gear		Replace worm gear

		372		200				Gearboxes		Inspecting and maintaining Pinion Gear

		373		200				Gearboxes		Inspecting and maintaining Pinion Gear		Adjust pinion gear

		374		200				Gearboxes		Inspecting and maintaining Pinion Gear		Inspect pinion gear

		375		200				Gearboxes		Inspecting and maintaining Pinion Gear		Repair pinion gear

		376		200				Gearboxes		Inspecting and maintaining Pinion Gear		Replace pinion gear

		377		200				Gearboxes

		383		200				Gearboxes		Inspecting and maintaining Bearings/Races

		384		200				Gearboxes		Inspecting and maintaining Bearings/Races		Adjust bearings/races

		385		200				Gearboxes		Inspecting and maintaining Bearings/Races		Inspect bearings/races

		386		200				Gearboxes		Inspecting and maintaining Bearings/Races		Repair bearings/races

		387		200				Gearboxes		Inspecting and maintaining Bearings/Races		Replace bearings/races

		388		200				Gearboxes

		389		200				Gearboxes		Inspecting and maintaining Lubrication

		390		200				Gearboxes		Inspecting and maintaining Lubrication		Change lubrication

		391		200				Gearboxes		Inspecting and maintaining Lubrication		Check lubrication

		392		200				Gearboxes		Inspecting and maintaining Lubrication		Replace lubrication

		393		200				Gearboxes		Inspecting and maintaining Lubrication		Test lubrication

		394		200				Gearboxes

		395		200				Gearboxes		Inspecting and maintaining Inspection Plate & Sight Glass

		396		200				Gearboxes		Inspecting and maintaining Inspection Plate & Sight Glass		Inspect inspection plate & sight glass

		397		200				Gearboxes		Inspecting and maintaining Inspection Plate & Sight Glass		Inspect plate & sight glass

		398		200				Gearboxes		Inspecting and maintaining Inspection Plate & Sight Glass		Replace inspection plate & sight glass

		400		200				Gearboxes		Inspecting and maintaining Housing

		401		200				Gearboxes		Inspecting and maintaining Housing		Bead-blast/clean housing

		402		200				Gearboxes		Inspecting and maintaining Housing		Clean housing

		403		200				Gearboxes		Inspecting and maintaining Housing		Inspect housing

		404		200				Gearboxes		Inspecting and maintaining Housing		Repair housing

		405		200				Gearboxes		Inspecting and maintaining Housing		Replace housing

		407		200				Gearboxes		Inspecting and maintaining Seals

		408		200				Gearboxes		Inspecting and maintaining Seals		Inspect seals for leaks

		409		200				Gearboxes		Inspecting and maintaining Seals		Replace Seals

		411		200				Gearboxes		Inspecting and maintaining Spider Gears

		412		200				Gearboxes		Inspecting and maintaining Spider Gears		Inspect spider gears

		413		200				Gearboxes		Inspecting and maintaining Spider Gears		Repair spider gears

		414		200				Gearboxes		Inspecting and maintaining Spider Gears		Replace spider gears

		416		200				Gearboxes		Inspecting and maintaining Coupler Retainer

		417		200				Gearboxes		Inspecting and maintaining Coupler Retainer		Inspect coupler retainer

		418		200				Gearboxes		Inspecting and maintaining Coupler Retainer		Replace coupler retainer

		420		200				Gearboxes		Inspecting and maintaining Breather

		421		200				Gearboxes		Inspecting and maintaining Breather		Clean breather

		422		200				Gearboxes		Inspecting and maintaining Breather		Inspect breather

		423		200				Gearboxes		Inspecting and maintaining Breather		Replace breather

		425		200				Gearboxes		Inspecting and maintaining Spider

		426		200				Gearboxes		Inspecting and maintaining Spider		Inspect spider

		427		200				Gearboxes		Inspecting and maintaining Spider		Replace spider

		429		200				Gearboxes		Inspecting and maintaining Speed Sensor

		430		200				Gearboxes		Inspecting and maintaining Speed Sensor		Adjust speed  sensor

		431		200				Gearboxes		Inspecting and maintaining Speed Sensor		Inspect speed sensor

		433		200				Gearboxes		Inspecting and maintaining Speed Sensor		Replace speed sensor

		434		200				Gearboxes		Inspecting and maintaining Speed Sensor		Test speed sensor

		436		200				Gearboxes		Inspecting and maintaining Magnetic Plugs

		437		200				Gearboxes		Inspecting and maintaining Magnetic Plugs		Clean magnetic plugs

		438		200				Gearboxes		Inspecting and maintaining Magnetic Plugs		Inspect magnetic plugs

		439		200				Gearboxes		Inspecting and maintaining Magnetic Plugs		Replace magnetic plugs

		441		200				Gearboxes		Inspecting and maintaining Loading/Support Rod

		442		200				Gearboxes		Inspecting and maintaining Loading/Support Rod		Inspect loading/support rod

		443		200				Gearboxes		Inspecting and maintaining Loading/Support Rod		Replace loading/support rod

		445		200				Gearboxes		Inspecting and maintaining Ground Bushing Housing

		446		200				Gearboxes		Inspecting and maintaining Ground Bushing Housing		Clean ground bushing housing

		447		200				Gearboxes		Inspecting and maintaining Ground Bushing Housing		Inspect ground bushing housing

		448		200				Gearboxes		Inspecting and maintaining Ground Bushing Housing		Replace ground bushing housing

		449		200				Gearboxes		Inspecting and maintaining Ground Bushing Housing		Test ground bushing housing

		452		200				Axles		Inspecting and maintaining Rotor (Brake Disc)

		453		200				Axles		Inspecting and maintaining Rotor (Brake Disc)		Inspect rotor

		454		200				Axles		Inspecting and maintaining Rotor (Brake Disc)		Machine rotor

		455		200				Axles		Inspecting and maintaining Rotor (Brake Disc)		Replace rotor

		457		200				Axles		Inspecting and maintaining Wheel Assembly

		458		200				Axles		Inspecting and maintaining Wheel Assembly		Demonstrate ability to follow proper safety procedures

		459		200				Axles		Inspecting and maintaining Wheel Assembly		Inspect wheel assembly

		460		200				Axles		Inspecting and maintaining Wheel Assembly		Remove wheel assembly

		461		200				Axles		Inspecting and maintaining Wheel Assembly		True wheel assembly

		463		200				Axles		Inspecting and maintaining Spider and Vulcanized Spacers/Joint Coupling Assembly

		464		200				Axles		Inspecting and maintaining Spider and Vulcanized Spacers/Joint Coupling Assembly		Inspect spider & vulcanized rubber spacers/joint coupling assembly

		465		200				Axles		Inspecting and maintaining Spider and Vulcanized Spacers/Joint Coupling Assembly		Replace spider & vulcanized rubber spacers/joint coupling assembly

		467		200				Axles		Inspecting and maintaining Tooth Gear (Speed Sensor)

		468		200				Axles		Inspecting and maintaining Tooth Gear (Speed Sensor)		Clean tooth gear

		469		200				Axles		Inspecting and maintaining Tooth Gear (Speed Sensor)		Inspect tooth gear

		470		200				Axles		Inspecting and maintaining Tooth Gear (Speed Sensor)		Replace tooth gear

		473		200				Axles		Inspecting and maintaining Ground Brush and Housing

		474		200				Axles		Inspecting and maintaining Ground Brush and Housing		Clean ground brush and housing

		475		200				Axles		Inspecting and maintaining Ground Brush and Housing		Inspect ground brush and housing

		476		200				Axles		Inspecting and maintaining Ground Brush and Housing		Replace ground brush and housing

		477		200				Axles		Inspecting and maintaining Ground Brush and Housing		Test ground brush and housing

		479		200				Axles		Inspecting and maintaining Hollow Shaft

		480		200				Axles		Inspecting and maintaining Hollow Shaft		Inspect and measure hollow shaft

		481		200				Axles		Inspecting and maintaining Hollow Shaft		Inspect hollow shaft

		483		200				Axles		Inspecting and maintaining Journal Bearings and Housing

		484		200				Axles		Inspecting and maintaining Journal Bearings and Housing		Clean journal bearings and housing

		485		200				Axles		Inspecting and maintaining Journal Bearings and Housing		Inspect journal bearings and housing

		486		200				Axles		Inspecting and maintaining Journal Bearings and Housing		Repack journal bearings and housing

		489		200				Wheel & Tires		Inspecting and maintaining Shunts

		490		200				Wheel & Tires		Inspecting and maintaining Shunts		Clean connections

		491		200				Wheel & Tires		Inspecting and maintaining Shunts		Inspect shunts

		492		200				Wheel & Tires		Inspecting and maintaining Shunts		Replace shunts

		493		200				Wheel & Tires		Inspecting and maintaining Shunts		Test shunts

		495		200				Wheel & Tires		Inspecting and maintaining Rubber

		496		200				Wheel & Tires		Inspecting and maintaining Rubber		Inspect rubber

		497		200				Wheel & Tires		Inspecting and maintaining Rubber		Replace rubber

		499		200				Wheel & Tires		Inspecting and maintaining Bolts

		500		200				Wheel & Tires		Inspecting and maintaining Bolts		Inspect bolts

		501		200				Wheel & Tires		Inspecting and maintaining Bolts		Replace bolts

		503		200				Wheel & Tires		Inspecting and maintaining Conical Ring

		504		200				Wheel & Tires		Inspecting and maintaining Conical Ring		Inspect conical ring

		505		200				Wheel & Tires		Inspecting and maintaining Conical Ring		Replace conical ring

		507		200				Wheel & Tires		Inspecting and maintaining Dampening Ring

		508		200				Wheel & Tires		Inspecting and maintaining Dampening Ring		Inspect dampening ring

		509		200				Wheel & Tires		Inspecting and maintaining Dampening Ring		Replace dampening ring

		510		200				Wheel & Tires

		511		200				Wheel & Tires		Perform Preventive Maintenance on Tires

		512		200				Wheel & Tires		Perform Preventive Maintenance on Tires		Inspect tires

		513		200				Wheel & Tires		Perform Preventive Maintenance on Tires		Inspect tires and phlange for cracks

		514		200				Wheel & Tires		Perform Preventive Maintenance on Tires		Measure tires

		515		200				Wheel & Tires		Perform Preventive Maintenance on Tires		Remove tires

		516		200				Wheel & Tires		Perform Preventive Maintenance on Tires		Replace tires

		517		200				Wheel & Tires		Perform Preventive Maintenance on Tires		True tires

		519		200				Wheel & Tires		Inspecting and maintaining Plugs

		520		200				Wheel & Tires		Inspecting and maintaining Plugs		Inspect plugs

		521		200				Wheel & Tires		Inspecting and maintaining Plugs		Replace plugs

		524		200				Primary Suspension		Inspecting and maintaining Chevrons/Rubber Springs

		525		200				Primary Suspension		Inspecting and maintaining Chevrons/Rubber Springs		Disassemble chevrons/rubber springs

		526		200				Primary Suspension		Inspecting and maintaining Chevrons/Rubber Springs		Inspect chevrons/rubber springs

		527		200				Primary Suspension		Inspecting and maintaining Chevrons/Rubber Springs		Measure chevrons/rubber springs

		528		200				Primary Suspension		Inspecting and maintaining Chevrons/Rubber Springs		Reassemble chevrons/rubber springs

		529		200				Primary Suspension		Inspecting and maintaining Chevrons/Rubber Springs		Replace chevrons/rubber springs

		530		200				Primary Suspension		Inspecting and maintaining Chevrons/Rubber Springs		Shim chevrons/rubber springs

		532		200				Primary Suspension		Inspecting and maintaining Journal Bearing Housing

		533		200				Primary Suspension		Inspecting and maintaining Journal Bearing Housing		Clean bearings

		534		200				Primary Suspension		Inspecting and maintaining Journal Bearing Housing		Demonstrate knowledge of scratching and pitting bearings

		535		200				Primary Suspension		Inspecting and maintaining Journal Bearing Housing		Identify and use correct type of grease

		536		200				Primary Suspension		Inspecting and maintaining Journal Bearing Housing		Inspect journal bearing housing

		537		200				Primary Suspension		Inspecting and maintaining Journal Bearing Housing		Replace bearings

		538		200				Primary Suspension		Inspecting and maintaining Journal Bearing Housing		Replace journal bearing housing

		540		200				Primary Suspension		Inspecting and maintaining Speed Sensors

		541		200				Primary Suspension		Inspecting and maintaining Speed Sensors		Adjust speed sensors

		542		200				Primary Suspension		Inspecting and maintaining Speed Sensors		Inspect speed sensors

		544		200				Primary Suspension		Inspecting and maintaining Speed Sensors		Replace speed sensors

		545		200				Primary Suspension		Inspecting and maintaining Speed Sensors		Test speed sensors

		547		200				Primary Suspension		Inspecting and maintaining Up Stops and Down Stops/Pedestal Bar

		548		200				Primary Suspension		Inspecting and maintaining Up Stops and Down Stops/Pedestal Bar		Adjust up stops and down stops/pedestal bar

		549		200				Primary Suspension		Inspecting and maintaining Up Stops and Down Stops/Pedestal Bar		Inspect hardware

		551		200				Primary Suspension		Inspecting and maintaining Up Stops and Down Stops/Pedestal Bar		Repair up stops and down stops/pedestal bar

		552		200				Primary Suspension		Inspecting and maintaining Up Stops and Down Stops/Pedestal Bar		Replace up stops and down stops/pedestal bar

		555		200				Frame		Inspecting and maintaining Traction/Radius Rod and Bushings

		556		200				Frame		Inspecting and maintaining Traction/Radius Rod and Bushings		Adjust traction/radius rod and bushings

		557		200				Frame		Inspecting and maintaining Traction/Radius Rod and Bushings		Inspect traction/radius rod and bushings

		559		200				Frame		Inspecting and maintaining Traction/Radius Rod and Bushings		Replace traction/radius rod and bushings

		561		200				Frame		Inspecting and maintaining Bovine Board/Cow Catcher/Safety Board/Life Guard

		562		200				Frame		Inspecting and maintaining Bovine Board/Cow Catcher/Safety Board/Life Guard		Inspect bovine board/cow catcher/safety board/life guard

		563		200				Frame		Inspecting and maintaining Bovine Board/Cow Catcher/Safety Board/Life Guard		Replace bovine board/cow catcher/safety board/life guard

		565		200				Frame		Inspecting and maintaining Transom Bearings/Front and Rear Beam

		566		200				Frame		Inspecting and maintaining Transom Bearings/Front and Rear Beam		Demonstrate ability to use truck lifts

		567		200				Frame		Inspecting and maintaining Transom Bearings/Front and Rear Beam		Inspect transom bearings/front and rear beam

		568		200				Frame		Inspecting and maintaining Transom Bearings/Front and Rear Beam		Inspect wiring

		569		200				Frame		Inspecting and maintaining Transom Bearings/Front and Rear Beam		Replace bushings/bearings

		570		200				Frame		Inspecting and maintaining Transom Bearings/Front and Rear Beam		Replace transom bearings/front and rear beam

		572		200				Frame		Inspecting and maintaining Antennas

		573		200				Frame		Inspecting and maintaining Antennas		Inspect antenna

		574		200				Frame		Inspecting and maintaining Antennas		Replace antenna

		575		200				Frame		Inspecting and maintaining Antennas		Test antenna

		577		200				Frame		Inspecting and maintaining Speed Sensor Device

		578		200				Frame		Inspecting and maintaining Speed Sensor Device		Adjust speed sensor device

		579		200				Frame		Inspecting and maintaining Speed Sensor Device		Inspect speed sensor device

		581		200				Frame		Inspecting and maintaining Speed Sensor Device		Replace speed sensor device

		582		200				Frame		Inspecting and maintaining Speed Sensor Device		Test speed sensor device

		584		200				Frame		Inspecting and maintaining Fenders

		585		200				Frame		Inspecting and maintaining Fenders		Clean fenders

		586		200				Frame		Inspecting and maintaining Fenders		Inspect fenders

		587		200				Frame		Inspecting and maintaining Fenders		Repair fenders

		589		200				Frame		Inspecting and maintaining Sanding Tubes

		590		200				Frame		Inspecting and maintaining Sanding Tubes		Adjust sanding nozzle to proper height

		591		200				Frame		Inspecting and maintaining Sanding Tubes		Adjust sanding tubes

		592		200				Frame		Inspecting and maintaining Sanding Tubes		Align sanding tubes

		593		200				Frame		Inspecting and maintaining Sanding Tubes		Disassemble sanding tubes

		594		200				Frame		Inspecting and maintaining Sanding Tubes		Reassemble sanding tubes

		595		200				Frame		Inspecting and maintaining Sanding Tubes		Inspect heater nozzles

		596		200				Frame		Inspecting and maintaining Sanding Tubes		Inspect sanding tubes

		597		200				Frame		Inspecting and maintaining Sanding Tubes		Repair sanding tubes

		598		200				Frame		Inspecting and maintaining Sanding Tubes		Replace heater nozzles

		599		200				Frame		Inspecting and maintaining Sanding Tubes		Test heater nozzles

		601		200				Frame		Inspecting and maintaining Lubricators

		602		200				Frame		Inspecting and maintaining Lubricators		Adjust lubricators

		603		200				Frame		Inspecting and maintaining Lubricators		Align lubricators

		604		200				Frame		Inspecting and maintaining Lubricators		Inspect lubricators

		605		200				Frame		Inspecting and maintaining Lubricators		Repair lubricators

		607		200				Frame		Inspecting and maintaining Wiring

		608		200				Frame		Inspecting and maintaining Wiring		Inspect wiring

		609		200				Frame		Inspecting and maintaining Wiring		Repair wiring

		610		200				Frame		Inspecting and maintaining Wiring		Replace wiring

		612		200				Frame		Inspecting and maintaining Tripping Device

		613		200				Frame		Inspecting and maintaining Tripping Device		Adjust tripping device

		614		200				Frame		Inspecting and maintaining Tripping Device		Inspect tripping device

		615		200				Frame		Inspecting and maintaining Tripping Device		Remove as needed

		617		200				Frame		Inspecting and maintaining Piping

		618		200				Frame		Inspecting and maintaining Piping		Flush piping

		619		200				Frame		Inspecting and maintaining Piping		Inspect piping

		620		200				Frame		Inspecting and maintaining Piping		Inspect piping for leaks

		621		200				Frame		Inspecting and maintaining Piping		Repair piping

		622		200				Frame		Inspecting and maintaining Piping		Replace piping

		624		200				Frame		Inspecting and maintaining Track Brake

		625		200				Frame		Inspecting and maintaining Track Brake		Adjust hangers/support/suspension

		626		200				Frame		Inspecting and maintaining Track Brake		Adjust pole/segment pieces/brake pads/brake shoes

		627		200				Frame		Inspecting and maintaining Track Brake		Align hangers/support/suspension

		628		200				Frame		Inspecting and maintaining Track Brake		Inspect bushings

		629		200				Frame		Inspecting and maintaining Track Brake		Inspect cabling

		630		200				Frame		Inspecting and maintaining Track Brake		Inspect guide pads

		631		200				Frame		Inspecting and maintaining Track Brake		Inspect hangers/support/suspension

		632		200				Frame		Inspecting and maintaining Track Brake		Inspect pole/segment pieces/brake pads/brake shoes

		633		200				Frame		Inspecting and maintaining Track Brake		Inspect wiring

		634		200				Frame		Inspecting and maintaining Track Brake		Repair hangers/support/suspension

		635		200				Frame		Inspecting and maintaining Track Brake		Repair wiring

		636		200				Frame		Inspecting and maintaining Track Brake		Replace bushings

		637		200				Frame		Inspecting and maintaining Track Brake		Replace cabling

		638		200				Frame		Inspecting and maintaining Track Brake		Replace guide pads

		639		200				Frame		Inspecting and maintaining Track Brake		Replace pole/segment pieces/brake pads/brake shoes

		640		200				Frame		Inspecting and maintaining Track Brake		Replace wiring

		641		200				Frame		Inspecting and maintaining Track Brake		Test cabling

		642		200				Frame		Inspecting and maintaining Track Brake		Test wiring

		644		200				Frame		Inspecting and maintaining Debris Sweeper

		645		200				Frame		Inspecting and maintaining Debris Sweeper		Adjust debris sweeper

		646		200				Frame		Inspecting and maintaining Debris Sweeper		Inspect debris sweeper

		647		200				Frame		Inspecting and maintaining Debris Sweeper		Replace debris sweeper

		649		200				Frame		Inspecting and maintaining Down Hanger (Caliper Hanger)

		650		200				Frame		Inspecting and maintaining Down Hanger (Caliper Hanger)		Inspect down hanger

		651		200				Frame		Inspecting and maintaining Down Hanger (Caliper Hanger)		Lubricate down hanger

		652		200				Frame		Inspecting and maintaining Down Hanger (Caliper Hanger)		Replace down hanger

		654		200				Frame		Inspecting and maintaining Brake Shoe Support/Brake Hanger

		655		200				Frame		Inspecting and maintaining Brake Shoe Support/Brake Hanger		Inspect brake shoe support/brake hanger

		656		200				Frame		Inspecting and maintaining Brake Shoe Support/Brake Hanger		Lubricate brake shoe support/brake hanger

		657		200				Frame		Inspecting and maintaining Brake Shoe Support/Brake Hanger		Repair brake shoe support/brake hanger

		658		200				Frame		Inspecting and maintaining Brake Shoe Support/Brake Hanger		Replace brake shoe support/brake hanger

		660		200				Frame		Inspecting and maintaining Lateral Bumper/Stop

		661		200				Frame		Inspecting and maintaining Lateral Bumper/Stop		Inspect lateral bumper/stop

		662		200				Frame		Inspecting and maintaining Lateral Bumper/Stop		Replace lateral bumper/stop

		665		200				Bolster/Secondary Suspension		Inspecting and maintaining Coil Spring

		666		200				Bolster/Secondary Suspension		Inspecting and maintaining Coil Spring		Inspect coil spring

		667		200				Bolster/Secondary Suspension		Inspecting and maintaining Coil Spring		Replace coil spring

		669		200				Bolster/Secondary Suspension		Inspecting and maintaining Airbags

		670		200				Bolster/Secondary Suspension		Inspecting and maintaining Airbags		Drain air tanks/reservoir

		671		200				Bolster/Secondary Suspension		Inspecting and maintaining Airbags		Inspect air tanks/reservoir

		672		200				Bolster/Secondary Suspension		Inspecting and maintaining Airbags		Inspect airbags

		673		200				Bolster/Secondary Suspension		Inspecting and maintaining Airbags		Remove airbags

		674		200				Bolster/Secondary Suspension		Inspecting and maintaining Airbags		Replace bias/check valves

		675		200				Bolster/Secondary Suspension		Inspecting and maintaining Airbags		Replace bypass/cutoff valves

		676		200				Bolster/Secondary Suspension		Inspecting and maintaining Airbags		Test bias/check valves

		677		200				Bolster/Secondary Suspension		Inspecting and maintaining Airbags		Test bypass/cutoff valves

		679		200				Bolster/Secondary Suspension		Inspecting and maintaining Leveling Device

		680		200				Bolster/Secondary Suspension		Inspecting and maintaining Leveling Device		Adjust leveling device

		681		200				Bolster/Secondary Suspension		Inspecting and maintaining Leveling Device		Inspect leveling device

		682		200				Bolster/Secondary Suspension		Inspecting and maintaining Leveling Device		Replace leveling device

		684		200				Bolster/Secondary Suspension		Inspecting and maintaining Load Weight Sensor

		685		200				Bolster/Secondary Suspension		Inspecting and maintaining Load Weight Sensor		Adjust load weight sensor

		686		200				Bolster/Secondary Suspension		Inspecting and maintaining Load Weight Sensor		Inspect load weight sensor

		687		200				Bolster/Secondary Suspension		Inspecting and maintaining Load Weight Sensor		Inspect wiring

		688		200				Bolster/Secondary Suspension		Inspecting and maintaining Load Weight Sensor		Repair wiring

		689		200				Bolster/Secondary Suspension		Inspecting and maintaining Load Weight Sensor		Replace load weight sensor

		690		200				Bolster/Secondary Suspension		Inspecting and maintaining Load Weight Sensor		Replace wiring

		691		200				Bolster/Secondary Suspension		Inspecting and maintaining Load Weight Sensor		Test load weight sensor

		692		200				Bolster/Secondary Suspension		Inspecting and maintaining Load Weight Sensor		Test wiring

		695		200				Bolster/Secondary Suspension		Inspecting and maintaining Hydraulic Suspension Leg

		696		200				Bolster/Secondary Suspension		Inspecting and maintaining Hydraulic Suspension Leg		Inspect accumulator (hydraulic)

		697		200				Bolster/Secondary Suspension		Inspecting and maintaining Hydraulic Suspension Leg		Inspect hydraulic suspension leg

		699		200				Bolster/Secondary Suspension		Inspecting and maintaining Hydraulic Suspension Leg		Replace accumulator (hydraulic)

		700		200				Bolster/Secondary Suspension		Inspecting and maintaining Hydraulic Suspension Leg		Replace hydraulic suspension leg

		701		200				Bolster/Secondary Suspension		Inspecting and maintaining Hydraulic Suspension Leg		Test accumulator (hydraulic)

		703		200				Bolster/Secondary Suspension		Inspecting and maintaining Vertical Stop/Lifting Rods

		704		200				Bolster/Secondary Suspension		Inspecting and maintaining Vertical Stop/Lifting Rods		Adjust vertical stop/lifting rods

		705		200				Bolster/Secondary Suspension		Inspecting and maintaining Vertical Stop/Lifting Rods		Inspect vertical stop/lifting rods

		706		200				Bolster/Secondary Suspension		Inspecting and maintaining Vertical Stop/Lifting Rods		Replace vertical stop/lifting rods

		708		200				Bolster/Secondary Suspension		Inspecting and maintaining Shocks/Dampers

		709		200				Bolster/Secondary Suspension		Inspecting and maintaining Shocks/Dampers		Adjust shocks/dampers

		710		200				Bolster/Secondary Suspension		Inspecting and maintaining Shocks/Dampers		Inspect shocks/dampers

		711		200				Bolster/Secondary Suspension		Inspecting and maintaining Shocks/Dampers		Refill oil

		712		200				Bolster/Secondary Suspension		Inspecting and maintaining Shocks/Dampers		Replace shocks/dampers

		713		200				Bolster/Secondary Suspension		Inspecting and maintaining Shocks/Dampers		Test shocks/dampers

		715		200				Bolster/Secondary Suspension		Inspecting and maintaining Piping

		716		200				Bolster/Secondary Suspension		Inspecting and maintaining Piping		Flush piping

		717		200				Bolster/Secondary Suspension		Inspecting and maintaining Piping		Inspect piping

		718		200				Bolster/Secondary Suspension		Inspecting and maintaining Piping		Inspect piping for leaks

		719		200				Bolster/Secondary Suspension		Inspecting and maintaining Piping		Repair piping

		720		200				Bolster/Secondary Suspension		Inspecting and maintaining Piping		Replace piping

		722		200				Bolster/Secondary Suspension		Inspecting and maintaining Friction Disc/Side Bearing

		723		200				Bolster/Secondary Suspension		Inspecting and maintaining Friction Disc/Side Bearing		Adjust friction disc/side bearings

		724		200				Bolster/Secondary Suspension		Inspecting and maintaining Friction Disc/Side Bearing		Inspect friction disc/side bearings

		725		200				Bolster/Secondary Suspension		Inspecting and maintaining Friction Disc/Side Bearing		Replace friction disc/side bearings

		727		200				Bolster/Secondary Suspension		Inspecting and maintaining Shims (Floor Height Adjustment/Static Inspection)

		728		200				Bolster/Secondary Suspension		Inspecting and maintaining Shims (Floor Height Adjustment/Static Inspection)		Add shims as needed

		729		200				Bolster/Secondary Suspension		Inspecting and maintaining Shims (Floor Height Adjustment/Static Inspection)		Check shims (floor height adjustment/static inspection)

		731		200				Bolster/Secondary Suspension		Inspecting and maintaining Spherical Ring/Slewing Ring

		732		200				Bolster/Secondary Suspension		Inspecting and maintaining Spherical Ring/Slewing Ring		Inspect spherical bearing/slewing ring

		733		200				Bolster/Secondary Suspension		Inspecting and maintaining Spherical Ring/Slewing Ring		Lubricate spherical bearing/slewing ring

		734		200				Bolster/Secondary Suspension		Inspecting and maintaining Spherical Ring/Slewing Ring		Replace spherical bearing/slewing ring

		736		200				Bolster/Secondary Suspension		Inspecting and maintaining Articulation Support

		737		200				Bolster/Secondary Suspension		Inspecting and maintaining Articulation Support		Inspect articulation support

		738		200				Bolster/Secondary Suspension		Inspecting and maintaining Articulation Support		Repair articulation support

		740		200				Bolster/Secondary Suspension		Inspecting and maintaining Ball and Socket

		741		200				Bolster/Secondary Suspension		Inspecting and maintaining Ball and Socket		Inspect ball and socket

		742		200				Bolster/Secondary Suspension		Inspecting and maintaining Ball and Socket		Replace Teflon liner

		745		200				Tools		Tools

		746		200				Tools		Tools		Demonstrate ability to use an axle press

		747		200				Tools		Tools		Demonstrate ability to use a wheel press

		748		200				Tools		Tools		Demonstrate ability to use a wheel bore

		749		200				Tools		Tools		Demonstrate ability to use a wheel profile gauge

		750		200				Tools		Tools		Demonstrate ability to use a back-to-back gauge

		751		200				Tools		Tools		Demonstrate ability to use a depth gauge

		752		200				Tools		Tools		Demonstrate ability to use a wheel tape/pie tape gauge

		753		200				Tools		Tools		Demonstrate ability to use a steel wheel gauge

		754		200				Tools		Tools		Demonstrate ability to use a dial indicator

		755		200				Tools		Tools		Demonstrate ability to use a car body height gauge

		756		200				Tools		Tools		Demonstrate ability to use a coupler height gauge

		757		200				Tools		Tools		Demonstrate ability to use a tape measure/ruler

		758		200				Tools		Tools		Demonstrate ability to use an armature run-out gauge

		759		200				Tools		Tools		Demonstrate ability to use a coupler level gauge

		760		200				Tools		Tools		Demonstrate ability to use a grease level gauge

		761		200				Tools		Tools		Demonstrate ability to use a feeler gauge

		762		200				Tools		Tools		Demonstrate ability to use a go no-go gauge

		763		200				Tools		Tools		Demonstrate ability to use a current collector gauge

		764		200				Tools		Tools		Demonstrate ability to use a trip device gauge

		765		200				Tools		Tools		Demonstrate ability to use a ultrasonic wheel measuring tool/profile meter

		766		200				Tools		Tools		Demonstrate ability to use a wheel truing machine

		767		200				Tools		Tools		Demonstrate ability to use a truck/tramming press

		768		200				Tools		Tools		Demonstrate ability to use a tire press

		769		200				Tools		Tools		Demonstrate ability to use a journal bearing press

		770		200				Tools		Tools		Demonstrate ability to use a industrial sized bandsaw

		771		200				Tools		Tools		Demonstrate ability to use a lathe

		772		200				Tools		Tools		Demonstrate ability to use a undercutters

		773		200				Tools		Tools		Demonstrate ability to use a mills

		774		200				Tools		Tools		Demonstrate ability to use a spin/load tester

		775		200				Tools		Tools		Demonstrate ability to use a hydraulic press

		776		200				Tools		Tools		Demonstrate ability to use a hydraulic fluid cleaning machine

		777		200				Tools		Tools		Demonstrate ability to use an inductive bearing heater

		778		200				Tools		Tools		Demonstrate ability to use a truck frame tester

		779		200				Tools		Tools		Demonstrate ability to use a hydraulic test bench/hydraulic caliper test bench/brake force tester

		780		200				Tools		Tools		Demonstrate ability to use portable test equipment

		781		200				Tools		Tools		Demonstrate ability to use a breakout box

		782		200				Tools		Tools		Demonstrate ability to use gearbox specialty tools

		783		200				Tools		Tools		Demonstrate ability to use brake adjustor tools

		784		200				Tools		Tools		Demonstrate ability to use a hydraulic pullers

		785		200				Tools		Tools		Demonstrate ability to use a torque wrench

		786		200				Tools		Tools		Demonstrate ability to use a megger

		787		200				Tools		Tools		Demonstrate ability to use a digital multi-meter

		788		200				Tools		Tools		Demonstrate ability to use a hydraulic vulcanized rubber spacers

		789		200				Tools		Tools		Demonstrate ability to use a parts-per-million brake fluid tester

		790		200				Tools		Tools		Demonstrate ability to use an oven

		791		200				Tools		Tools		Demonstrate ability to use an impregnator

		792		200				Tools		Tools		Demonstrate ability to use a plasma cutter

		793		200				Tools		Tools		Demonstrate ability to use a hoist

		794		200				Tools		Tools		Demonstrate ability to use basic hand tools

		795		200				Tools		Tools		Demonstrate ability to use a laptop and diagnostic software

		796		200				Tools		Tools		Demonstrate ability to use a bearing puller

		797		200				Tools		Tools		Demonstrate ability to use a test stand

		230		250				AC Traction Motor		Rebuilding and Repairing rotors

		231		250				AC Traction Motor		Rebuilding and Repairing rotors		Inspect rotor

		232		250				AC Traction Motor		Rebuilding and Repairing rotors		Repair rotor

		233		250				AC Traction Motor		Rebuilding and Repairing rotors		Replace rotor

		234		250				AC Traction Motor		Rebuilding and Repairing rotors		Test rotor

		378		250				Gearboxes		Overhauling Shims

		379		250				Gearboxes		Overhauling Shims		Inspect shims

		380		250				Gearboxes		Overhauling Shims		Replace shims

		381		250				Gearboxes		Overhauling Shims		Adjust shims

		432		250				Gearboxes		Inspecting and maintaining Speed Sensor		Rebuild speed sensor

		543		250				Primary Suspension		Inspecting and maintaining Speed Sensors		Rebuild speed sensors

		550		250				Primary Suspension		Inspecting and maintaining Up Stops and Down Stops/Pedestal Bar		Rebuild up stops and down stops/pedestal bar

		558		250				Frame		Inspecting and maintaining Traction/Radius Rod and Bushings		Rebuild traction/radius rod and bushings

		580		250				Frame		Inspecting and maintaining Speed Sensor Device		Rebuild speed sensor device

		698		250				Bolster/Secondary Suspension		Inspecting and maintaining Hydraulic Suspension Leg		Rebuild hydraulic suspension leg

		235		300				AC Traction Motor		Troubleshooting speed/tach sensor

		242		300				AC Traction Motor		Inspecting and maintaining Speed/Tach Sensor		Troubleshoot speed/tach sensor

		243		300				AC Traction Motor		Troubleshooting stator

		250		300				AC Traction Motor		Troubleshooting internal fan

		255		300				AC Traction Motor		Troubleshooting external fan

		261		300				AC Traction Motor		Inspecting and maintaining External Fan		Troubleshoot external fan

		262		300				AC Traction Motor		Troubleshooting bearings

		267		300				AC Traction Motor		Troubleshooting wiring and insulation

		273		300				AC Traction Motor		Inspecting and maintaining Wiring and Insulation		Troubleshoot wiring and insulation

		274		300				AC Traction Motor		Troubleshooting coupling

		281		300				DC Traction Motor		Troubleshooting brushes

		290		300				DC Traction Motor		Inspecting and maintaining Brushes		Troubleshoot brushes

		291		300				DC Traction Motor		Troubleshooting brush holders

		301		300				DC Traction Motor		Troubleshooting commutator/armature

		308		300				DC Traction Motor		Troubleshooting sun gear/coupling

		314		300				DC Traction Motor		Troubleshooting flash pins / arc horn / pin

		319		300				DC Traction Motor		Troubleshooting wiring and insulation

		325		300				DC Traction Motor		Inspecting and maintaining Wiring and Insulation		Troubleshoot wiring and insulation

		326		300				DC Traction Motor		Troubleshooting field coils / interpoles

		332		300				DC Traction Motor		Troubleshooting bearings

		337		300				DC Traction Motor		Troubleshooting ventilation (internal fan or forced)

		346		300				DC Traction Motor		Inspecting and maintaining Ventilation (Internal Fan or Forced)		Troubleshoot ventilation

		347		300				DC Traction Motor		Troubleshooting temperature sensors

		351		300				DC Traction Motor		Troubleshooting speed sensor

		357		300				DC Traction Motor		Inspecting and maintaining Speed Sensor		Troubleshoot speed sensor

		359		300				Gearboxes		Troubleshooting high speed coupling

		365		300				Gearboxes		Troubleshooting worm gear

		371		300				Gearboxes		Troubleshooting pinion gear

		382		300				Gearboxes		Troubleshooting bearings and races

		399		300				Gearboxes		Troubleshooting housing

		406		300				Gearboxes		Troubleshooting seals

		410		300				Gearboxes		Troubleshooting spider gears

		415		300				Gearboxes		Troubleshooting coupler retainer

		419		300				Gearboxes		Troubleshooting breather

		424		300				Gearboxes		Troubleshooting spider

		428		300				Gearboxes		Troubleshooting speed sensor

		435		300				Gearboxes		Troubleshooting magnetic plugs

		440		300				Gearboxes		Troubleshooting loading / support rod

		444		300				Gearboxes		Troubleshooting ground bushing housing

		451		300				Axles		Troubleshooting rotor (brake disc)

		456		300				Axles		Troubleshooting wheel assembly

		462		300				Axles		Troubleshooting spider and vulcanized spacers / joint coupling assembly

		466		300				Axles		Troubleshooting tooth gear (speed sensor)

		471		300				Axles		Inspecting and maintaining Tooth Gear (Speed Sensor)		Troubleshoot tooth gear

		472		300				Axles		Troubleshooting ground brush and housing

		478		300				Axles		Troubleshooting hollow shaft

		482		300				Axles		Troubleshooting journal bearings and housing

		488		300				Wheel & Tires		Troubleshooting shunts

		494		300				Wheel & Tires		Troubleshooting rubber

		498		300				Wheel & Tires		Troubleshooting bolts

		502		300				Wheel & Tires		Troubleshooting conical ring

		506		300				Wheel & Tires		Troubleshooting dampening ring

		518		300				Wheel & Tires		Troubleshooting plugs

		523		300				Primary Suspension		Troubleshooting chevrons / rubber springs

		531		300				Primary Suspension		Troubleshooting journal bearing housing

		539		300				Primary Suspension		Troubleshooting speed sensors

		546		300				Primary Suspension		Troubleshooting up stops and down stops / pedestal bar

		554		300				Frame		Troubleshooting traction/radius rod and bushings

		560		300				Frame		Troubleshooting bovine board / cow catcher / safety board / life guard

		564		300				Frame		Troubleshooting transom bearings / front and rear beam

		571		300				Frame		Troubleshooting antennas

		576		300				Frame		Troubleshooting speed sensor device

		583		300				Frame		Troubleshooting fenders

		588		300				Frame		Troubleshooting sanding tubes

		600		300				Frame		Troubleshooting lubricators

		606		300				Frame		Troubleshooting wiring

		611		300				Frame		Troubleshooting tripping device

		616		300				Frame		Troubleshooting piping

		623		300				Frame		Troubleshooting track brake

		643		300				Frame		Troubleshooting debris sweeper

		648		300				Frame		Troubleshooting down hanger (caliper hanger)

		653		300				Frame		Troubleshooting brake shoe support / brake hanger

		659		300				Frame		Troubleshooting lateral bumper / stop

		664		300				Bolster/Secondary Suspension		Troubleshooting coil spring

		668		300				Bolster/Secondary Suspension		Troubleshooting airbags

		678		300				Bolster/Secondary Suspension		Troubleshooting leveling device

		683		300				Bolster/Secondary Suspension		Troubleshooting load weight sensor

		693		300				Bolster/Secondary Suspension		Inspecting and maintaining Load Weight Sensor		Troubleshoot load weight sensor

		694		300				Bolster/Secondary Suspension		Troubleshooting hydraulic suspension leg

		702		300				Bolster/Secondary Suspension		Troubleshooting vertical stop / lifting rods

		707		300				Bolster/Secondary Suspension		Troubleshooting shocks / dampers

		714		300				Bolster/Secondary Suspension		Troubleshooting piping

		721		300				Bolster/Secondary Suspension		Troubleshooting friction disc/side bearing

		726		300				Bolster/Secondary Suspension		Troubleshooting shims (floor height adjustment / static inspection)

		730		300				Bolster/Secondary Suspension		Troubleshooting spherical ring / slewing ring

		735		300				Bolster/Secondary Suspension		Troubleshooting articulation support

		739		300				Bolster/Secondary Suspension		Troubleshooting ball and socket

		229						AC Traction Motor
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		522

		553
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		743

		744
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Prop & Dyn Braking

		Reference #		Learning Level: 200,250 or 300)		Rail Vehicle Maintenance Subject Areas / Module titles

								Unit Titles / Sub Modules

										Responsibilities / Course content

												Learning Objective Statements

		799		200				AC Propulsion		Inspecting and maintaining Propulsion Inverter

		800		200				AC Propulsion		Inspecting and maintaining Propulsion Inverter		Blow out container using compressed air

		801		200				AC Propulsion		Inspecting and maintaining Propulsion Inverter		Check for leaking capacitors and oil

		802		200				AC Propulsion		Inspecting and maintaining Propulsion Inverter		Demonstrate ability to follow safety procedures

		804		200				AC Propulsion		Inspecting and maintaining Propulsion Inverter		Demonstrate ability to read electrical schematics

		805		200				AC Propulsion		Inspecting and maintaining Propulsion Inverter		Demonstrate knowledge of 3 phase motors

		807		200				AC Propulsion		Inspecting and maintaining Propulsion Inverter		Torque screws to specifications

		808		200				AC Propulsion		Inspecting and maintaining Propulsion Inverter		Use high-pressure on appropriate areas using proper pressure

		810		200				AC Propulsion		Inspecting and maintaining Master Controller

		811		200				AC Propulsion		Inspecting and maintaining Master Controller		Check lever for free movement

		812		200				AC Propulsion		Inspecting and maintaining Master Controller		Demonstrate knowledge of pulse width modulation

		813		200				AC Propulsion		Inspecting and maintaining Master Controller		Inspect master controller for debris

		814		200				AC Propulsion		Inspecting and maintaining Master Controller		Locate and use repair manual

		815		200				AC Propulsion		Inspecting and maintaining Master Controller		Lubricate using proper lubricant

		816		200				AC Propulsion		Inspecting and maintaining Master Controller		Overhauling Master Controller

		817		200				AC Propulsion		Inspecting and maintaining Master Controller		Repair master controller

		818		200				AC Propulsion		Inspecting and maintaining Master Controller		Replace master controller

		819		200				AC Propulsion		Inspecting and maintaining Master Controller		Test master controller

		821		200				AC Propulsion		Inspecting and maintaining Train Line Control

		822		200				AC Propulsion		Inspecting and maintaining Train Line Control		Demonstrate knowledge of active high and low

		823		200				AC Propulsion		Inspecting and maintaining Train Line Control		Demonstrate knowledge of differece between a short and an open

		824		200				AC Propulsion		Inspecting and maintaining Train Line Control		Demonstrate knowledge of grounding

		826		200				AC Propulsion		Inspecting and maintaining Train Line Control		Identify correct coupler pin

		827		200				AC Propulsion		Inspecting and maintaining Train Line Control		Read and interpret schematics

		829		200				AC Propulsion		Inspecting and maintaining the IGBT/GTO

		830		200				AC Propulsion		Inspecting and maintaining the IGBT/GTO		Clean IGBT/GTO

		831		200				AC Propulsion		Inspecting and maintaining the IGBT/GTO		Demonstrate knowledge of capacitor charge

		832		200				AC Propulsion		Inspecting and maintaining the IGBT/GTO		Demonstrate knowledge of electrostatic discharge

		833		200				AC Propulsion		Inspecting and maintaining the IGBT/GTO		Demonstrate knowledge of lock out/tag out

		834		200				AC Propulsion		Inspecting and maintaining the IGBT/GTO		Demonstrate proper use of thermal compound

		835		200				AC Propulsion		Inspecting and maintaining the IGBT/GTO		Follow procedures for making unit safe to work on

		836		200				AC Propulsion		Inspecting and maintaining the IGBT/GTO		Inspect IGBT/GTO for damage and odor

		837		200				AC Propulsion		Inspecting and maintaining the IGBT/GTO		Overhauling IGBT/GTO

		838		200				AC Propulsion		Inspecting and maintaining the IGBT/GTO		Perform reduced power test

		839		200				AC Propulsion		Inspecting and maintaining the IGBT/GTO		Repair module

		840		200				AC Propulsion		Inspecting and maintaining the IGBT/GTO		Replace module

		841		200				AC Propulsion		Inspecting and maintaining the IGBT/GTO		Test IBGT/GTO using laptop

		842		200				AC Propulsion		Inspecting and maintaining the IGBT/GTO		Tie down pantograph

		844		200				AC Propulsion		Inspecting and maintaining Electronic Control System

		845		200				AC Propulsion		Inspecting and maintaining Electronic Control System		Access faults

		846		200				AC Propulsion		Inspecting and maintaining Electronic Control System		Access history

		847		200				AC Propulsion		Inspecting and maintaining Electronic Control System		Clean electronic control system

		848		200				AC Propulsion		Inspecting and maintaining Electronic Control System		Demonstrate ability to read hexadecimal code

		849		200				AC Propulsion		Inspecting and maintaining Electronic Control System		Demonstrate ability to read the LEDs

		852		200				AC Propulsion		Inspecting and maintaining Electronic Control System		Demonstrate knowledge of MVFB (Multi-Function Vehicle Bus)

		854		200				AC Propulsion		Inspecting and maintaining Electronic Control System		Inspect electronic control system

		856		200				AC Propulsion		Inspecting and maintaining Electronic Control System		Overhauling Electronic Control System

		858		200				AC Propulsion		Inspecting and maintaining Electronic Control System		Read LEDs on propulsion container

		860		200				AC Propulsion		Inspecting and maintaining Electronic Control System		Replace cards

		861		200				AC Propulsion		Inspecting and maintaining Electronic Control System		Replace electronic control system

		862		200				AC Propulsion		Inspecting and maintaining Electronic Control System		Test electronic control system

		863		200				AC Propulsion		Inspecting and maintaining Electronic Control System		Test individual modules

		864		200				AC Propulsion		Inspecting and maintaining Electronic Control System		Test input and output

		866		200				AC Propulsion		Inspecting and maintaining Software

		867		200				AC Propulsion		Inspecting and maintaining Software		Demonstrate ability to use testing functions

		868		200				AC Propulsion		Inspecting and maintaining Software		Locate connectors

		869		200				AC Propulsion		Inspecting and maintaining Software		Overhauling Software

		870		200				AC Propulsion		Inspecting and maintaining Software		Ping connectors to read values

		871		200				AC Propulsion		Inspecting and maintaining Software		Take measurements using connectors

		872		200				AC Propulsion		Inspecting and maintaining Software		Verify correct version of software is being used

		874		200				AC Propulsion		Inspecting and maintaining Ventilation System

		875		200				AC Propulsion		Inspecting and maintaining Ventilation System		Blow out sensors and blower fans

		876		200				AC Propulsion		Inspecting and maintaining Ventilation System		Check airflow direction

		877		200				AC Propulsion		Inspecting and maintaining Ventilation System		Check all fasteners

		878		200				AC Propulsion		Inspecting and maintaining Ventilation System		Check fans using reduced power test

		879		200				AC Propulsion		Inspecting and maintaining Ventilation System		Check pipe routing

		880		200				AC Propulsion		Inspecting and maintaining Ventilation System		Check TCU for blower faults

		881		200				AC Propulsion		Inspecting and maintaining Ventilation System		Check ventilation system for debris

		882		200				AC Propulsion		Inspecting and maintaining Ventilation System		Clean ventilation system

		883		200				AC Propulsion		Inspecting and maintaining Ventilation System		Identify intake and exhaust ends

		884		200				AC Propulsion		Inspecting and maintaining Ventilation System		Lubricate ventilation system

		885		200				AC Propulsion		Inspecting and maintaining Ventilation System		Overhauling Ventilation System

		886		200				AC Propulsion		Inspecting and maintaining Ventilation System		Perform air flow test on ventilation system using proper safety procedures

		887		200				AC Propulsion		Inspecting and maintaining Ventilation System		Repair fan and motor assembly

		888		200				AC Propulsion		Inspecting and maintaining Ventilation System		Repair sensors

		889		200				AC Propulsion		Inspecting and maintaining Ventilation System		Replace fan and motor assembly

		890		200				AC Propulsion		Inspecting and maintaining Ventilation System		Replace filter following proper safety procedures

		891		200				AC Propulsion		Inspecting and maintaining Ventilation System		Replace sensors

		892		200				AC Propulsion		Inspecting and maintaining Ventilation System		Unclog heat sink

		893		200				AC Propulsion		Inspecting and maintaining Ventilation System		Use proper nozzle for blow out

		895		200				AC Propulsion		Inspecting and maintaining Capacitor Filtering Coils

		896		200				AC Propulsion		Inspecting and maintaining Capacitor Filtering Coils		Identify leaks and bulges

		897		200				AC Propulsion		Inspecting and maintaining Capacitor Filtering Coils		Inspect capacitor filtering coils for arcing, debris and damage

		898		200				AC Propulsion		Inspecting and maintaining Capacitor Filtering Coils		Overhauling Capacitor Filtering Coils

		899		200				AC Propulsion		Inspecting and maintaining Capacitor Filtering Coils		Replace capacitor filtering coils

		900		200				AC Propulsion		Inspecting and maintaining Capacitor Filtering Coils		Test capacitor filtering coils

		902		200				AC Propulsion		Inspecting and maintaining Chokes/Transformer

		903		200				AC Propulsion		Inspecting and maintaining Chokes/Transformer		Inspect chokes/transformer

		904		200				AC Propulsion		Inspecting and maintaining Chokes/Transformer		Overhauling Chokes/Transformer

		906		200				AC Propulsion		Inspecting and maintaining Chokes/Transformer		Replace chokes/transformer

		908		200				AC Propulsion		Inspecting and maintaining High Speed Circuit Breaker

		909		200				AC Propulsion		Inspecting and maintaining High Speed Circuit Breaker		Adjust high speed circuit breaker

		910		200				AC Propulsion		Inspecting and maintaining High Speed Circuit Breaker		Check fuse

		911		200				AC Propulsion		Inspecting and maintaining High Speed Circuit Breaker		Check operation of main solenoid

		912		200				AC Propulsion		Inspecting and maintaining High Speed Circuit Breaker		Clean high speed circuit breaker

		913		200				AC Propulsion		Inspecting and maintaining High Speed Circuit Breaker		Disassemble high speed circuit breaker

		914		200				AC Propulsion		Inspecting and maintaining High Speed Circuit Breaker		Inspect high speed circuit breaker

		915		200				AC Propulsion		Inspecting and maintaining High Speed Circuit Breaker		Overhauling High Speed Circuit Breaker

		917		200				AC Propulsion		Inspecting and maintaining High Speed Circuit Breaker		Test high speed circuit breaker

		919		200				AC Propulsion		Inspecting and maintaining Ground Fault System

		920		200				AC Propulsion		Inspecting and maintaining Ground Fault System		Change fuses

		921		200				AC Propulsion		Inspecting and maintaining Ground Fault System		Check fuses

		922		200				AC Propulsion		Inspecting and maintaining Ground Fault System		Demonstrate ability to read VOD (vehicle operator display)

		923		200				AC Propulsion		Inspecting and maintaining Ground Fault System		Inspect brushes, springs, wires, connectors

		924		200				AC Propulsion		Inspecting and maintaining Ground Fault System		Inspect ground fault system

		925		200				AC Propulsion		Inspecting and maintaining Ground Fault System		Isolate system

		926		200				AC Propulsion		Inspecting and maintaining Ground Fault System		Overhauling Ground Fault System

		928		200				AC Propulsion		Inspecting and maintaining Ground Fault System		Reset GFS relay

		929		200				AC Propulsion		Inspecting and maintaining Ground Fault System		Test fuses

		930		200				AC Propulsion		Inspecting and maintaining Ground Fault System		Test ground fault system

		932		200				AC Propulsion		Inspecting and maintaining Contactor/Arc Chutes

		933		200				AC Propulsion		Inspecting and maintaining Contactor/Arc Chutes		Adjust contactor/arc chutes

		934		200				AC Propulsion		Inspecting and maintaining Contactor/Arc Chutes		Clean contactor/arc chutes with compressed air

		935		200				AC Propulsion		Inspecting and maintaining Contactor/Arc Chutes		Identify different types of connectors

		936		200				AC Propulsion		Inspecting and maintaining Contactor/Arc Chutes		Identify excessive arcing

		937		200				AC Propulsion		Inspecting and maintaining Contactor/Arc Chutes		Inspect contactor/arc chutes

		938		200				AC Propulsion		Inspecting and maintaining Contactor/Arc Chutes		Overhauling Contactor/Arc Chutes

		940		200				AC Propulsion		Inspecting and maintaining Contactor/Arc Chutes		Replace contactor/arc chutes

		941		200				AC Propulsion		Inspecting and maintaining Contactor/Arc Chutes		Test contactor/arc chutes

		943		200				AC Propulsion		Inspecting and maintaining Resistance Units

		944		200				AC Propulsion		Inspecting and maintaining Resistance Units		Check insulators and cage

		945		200				AC Propulsion		Inspecting and maintaining Resistance Units		Check resistance

		946		200				AC Propulsion		Inspecting and maintaining Resistance Units		Clean resistance units

		947		200				AC Propulsion		Inspecting and maintaining Resistance Units		Inspect resistance units for cracks and damage

		948		200				AC Propulsion		Inspecting and maintaining Resistance Units		Overhauling Resistance Units

		950		200				AC Propulsion		Inspecting and maintaining Resistance Units		Replace resistance units

		952		200				AC Propulsion		Inspecting and maintaining Knife Switch (DC Link)

		953		200				AC Propulsion		Inspecting and maintaining Knife Switch (DC Link)		Adjust knife switch

		954		200				AC Propulsion		Inspecting and maintaining Knife Switch (DC Link)		Clean knife switch

		955		200				AC Propulsion		Inspecting and maintaining Knife Switch (DC Link)		Inspect knife switch

		956		200				AC Propulsion		Inspecting and maintaining Knife Switch (DC Link)		Inspect knife switch

		957		200				AC Propulsion		Inspecting and maintaining Knife Switch (DC Link)		Lubricate knife switch

		958		200				AC Propulsion		Inspecting and maintaining Knife Switch (DC Link)		Overhauling Knife Switch

		960		200				AC Propulsion		Inspecting and maintaining Knife Switch (DC Link)		Replace knife switch

		961		200				AC Propulsion		Inspecting and maintaining Knife Switch (DC Link)		Test knife switch

		963		200				AC Propulsion		Inspecting and maintaining Traction Motor

		964		200				AC Propulsion		Inspecting and maintaining Traction Motor		Blow out traction motor

		965		200				AC Propulsion		Inspecting and maintaining Traction Motor		Check cable routing

		966		200				AC Propulsion		Inspecting and maintaining Traction Motor		Check fasteners

		967		200				AC Propulsion		Inspecting and maintaining Traction Motor		Clean drain hole

		968		200				AC Propulsion		Inspecting and maintaining Traction Motor		Clean traction motor

		969		200				AC Propulsion		Inspecting and maintaining Traction Motor		Demonstrate knowledge of motor parts

		970		200				AC Propulsion		Inspecting and maintaining Traction Motor		Inspect traction motor

		971		200				AC Propulsion		Inspecting and maintaining Traction Motor		Lubricate traction motor in proper place using correct lubricant and correct amount

		972		200				AC Propulsion		Inspecting and maintaining Traction Motor		Overhauling Traction Motor

		975		200				AC Propulsion		Inspecting and maintaining Speed Sensors/Tach sensors

		976		200				AC Propulsion		Inspecting and maintaining Speed Sensors/Tach sensors		Adjust speed sensors/tach sensors

		977		200				AC Propulsion		Inspecting and maintaining Speed Sensors/Tach sensors		Clean speed sensors/tach sensors

		978		200				AC Propulsion		Inspecting and maintaining Speed Sensors/Tach sensors		Inspect speed sensors/tach sensors, wiring and connectors

		979		200				AC Propulsion		Inspecting and maintaining Speed Sensors/Tach sensors		Overhauling Speed Sensors/Tach Sensors

		981		200				AC Propulsion		Inspecting and maintaining Speed Sensors/Tach sensors		Remove speed sensors/tach sensors

		982		200				AC Propulsion		Inspecting and maintaining Speed Sensors/Tach sensors		Replace speed sensors/tach sensors

		984		200				AC Propulsion		Inspecting and maintaining Load Weight Sensors

		985		200				AC Propulsion		Inspecting and maintaining Load Weight Sensors		Adjust load weight sensors

		986		200				AC Propulsion		Inspecting and maintaining Load Weight Sensors		Inspect load weight sensors

		987		200				AC Propulsion		Inspecting and maintaining Load Weight Sensors		Inspect wearable items

		988		200				AC Propulsion		Inspecting and maintaining Load Weight Sensors		Measure wheel, floor level, load

		989		200				AC Propulsion		Inspecting and maintaining Load Weight Sensors		Overhauling Load Weight Sensors

		991		200				AC Propulsion		Inspecting and maintaining Load Weight Sensors		Replace load weight sensors

		992		200				AC Propulsion		Inspecting and maintaining Load Weight Sensors		Replace wearable items

		993		200				AC Propulsion		Inspecting and maintaining Load Weight Sensors		Test load weight sensors

		995		200				AC Propulsion		Inspecting and maintaining Load Cell

		996		200				AC Propulsion		Inspecting and maintaining Load Cell		Adjust link bar

		997		200				AC Propulsion		Inspecting and maintaining Load Cell		Adjust value

		998		200				AC Propulsion		Inspecting and maintaining Load Cell		Test value

		1000		200				AC Propulsion		Inspecting and maintaining Overcurrent Protection

		1001		200				AC Propulsion		Inspecting and maintaining Overcurrent Protection		Check operation of overcurrent protection

		1002		200				AC Propulsion		Inspecting and maintaining Overcurrent Protection		Clean overcurrent protection

		1003		200				AC Propulsion		Inspecting and maintaining Overcurrent Protection		Overhauling Overcurrent Protection

		1004		200				AC Propulsion		Inspecting and maintaining Overcurrent Protection		Replace overcurrent protection

		1007		200				DC Propulsion		Inspecting and maintaining Chopper

		1008		200				DC Propulsion		Inspecting and maintaining Chopper		Check capacitor bank for leaks

		1009		200				DC Propulsion		Inspecting and maintaining Chopper		Clean above and around container

		1010		200				DC Propulsion		Inspecting and maintaining Chopper		Clean capacitor bank

		1011		200				DC Propulsion		Inspecting and maintaining Chopper		Clean chokes/transformers

		1012		200				DC Propulsion		Inspecting and maintaining Chopper		Clean heat sink

		1013		200				DC Propulsion		Inspecting and maintaining Chopper		Clean thyristors

		1014		200				DC Propulsion		Inspecting and maintaining Chopper		Demonstrate knowledge of location and function of chopper

		1015		200				DC Propulsion		Inspecting and maintaining Chopper		Disassemble thyristors

		1016		200				DC Propulsion		Inspecting and maintaining Chopper		Identify capacitor bank

		1017		200				DC Propulsion		Inspecting and maintaining Chopper		Inspect capacitor bank

		1018		200				DC Propulsion		Inspecting and maintaining Chopper		Inspect chokes/transformers

		1019		200				DC Propulsion		Inspecting and maintaining Chopper		Inspect thyristors

		1020		200				DC Propulsion		Inspecting and maintaining Chopper		Overhauling Chopper

		1021		200				DC Propulsion		Inspecting and maintaining Chopper		Reassemble thyristors

		1024		200				DC Propulsion		Inspecting and maintaining Chopper		Replace capacitor bank

		1025		200				DC Propulsion		Inspecting and maintaining Chopper		Replace chokes/transformers

		1026		200				DC Propulsion		Inspecting and maintaining Chopper		Replace thyristors

		1028		200				DC Propulsion		Inspecting and maintaining Cam Control

		1029		200				DC Propulsion		Inspecting and maintaining Cam Control		Adjust cams and switches

		1030		200				DC Propulsion		Inspecting and maintaining Cam Control		Adjust contactors

		1031		200				DC Propulsion		Inspecting and maintaining Cam Control		Clean cams and switches

		1032		200				DC Propulsion		Inspecting and maintaining Cam Control		Clean pilot motor

		1034		200				DC Propulsion		Inspecting and maintaining Cam Control		Explain difference between acknowledgement and actuator contacts

		1035		200				DC Propulsion		Inspecting and maintaining Cam Control		Inspect cams and switches

		1036		200				DC Propulsion		Inspecting and maintaining Cam Control		Inspect pilot motor

		1037		200				DC Propulsion		Inspecting and maintaining Cam Control		Overhauling Cam Control

		1038		200				DC Propulsion		Inspecting and maintaining Cam Control		Repair pilot motor

		1039		200				DC Propulsion		Inspecting and maintaining Cam Control		Replace cams and switches

		1040		200				DC Propulsion		Inspecting and maintaining Cam Control		Replace pilot motor

		1041		200				DC Propulsion		Inspecting and maintaining Cam Control		Test pilot motor

		1043		200				DC Propulsion		Inspecting and maintaining Master Controller

		1044		200				DC Propulsion		Inspecting and maintaining Master Controller		Check lever for free movement

		1045		200				DC Propulsion		Inspecting and maintaining Master Controller		Demonstrate knowledge of pulse width modulation

		1046		200				DC Propulsion		Inspecting and maintaining Master Controller		Inspect master controller for debris

		1047		200				DC Propulsion		Inspecting and maintaining Master Controller		Locate and use repair manual

		1048		200				DC Propulsion		Inspecting and maintaining Master Controller		Lubricate using proper lubricant

		1049		200				DC Propulsion		Inspecting and maintaining Master Controller		Overhauling Master Controller

		1051		200				DC Propulsion		Inspecting and maintaining Master Controller		Repair master controller

		1052		200				DC Propulsion		Inspecting and maintaining Master Controller		Replace master controller

		1053		200				DC Propulsion		Inspecting and maintaining Master Controller		Test master controller

		1055		200				DC Propulsion		Inspecting and maintaining Electronic Control Unit

		1056		200				DC Propulsion		Inspecting and maintaining Electronic Control Unit		Access faults

		1057		200				DC Propulsion		Inspecting and maintaining Electronic Control Unit		Access history

		1058		200				DC Propulsion		Inspecting and maintaining Electronic Control Unit		Calibrate after battery removal

		1059		200				DC Propulsion		Inspecting and maintaining Electronic Control Unit		Change batteries

		1060		200				DC Propulsion		Inspecting and maintaining Electronic Control Unit		Clean electronic control system

		1064		200				DC Propulsion		Inspecting and maintaining Electronic Control Unit		Demonstrate knowledge of MVFB (Multi-Function Vehicle Bus)

		1066		200				DC Propulsion		Inspecting and maintaining Electronic Control Unit		Identify cards by box number

		1067		200				DC Propulsion		Inspecting and maintaining Electronic Control Unit		Inspect electronic control system

		1069		200				DC Propulsion		Inspecting and maintaining Electronic Control Unit		Overhauling Electronic Control Unit

		1071		200				DC Propulsion		Inspecting and maintaining Electronic Control Unit		Read LEDs on propulsion container

		1073		200				DC Propulsion		Inspecting and maintaining Electronic Control Unit		Replace cards

		1074		200				DC Propulsion		Inspecting and maintaining Electronic Control Unit		Replace electronic control system

		1075		200				DC Propulsion		Inspecting and maintaining Electronic Control Unit		Set time/date on TCU

		1076		200				DC Propulsion		Inspecting and maintaining Electronic Control Unit		Test electronic control system

		1077		200				DC Propulsion		Inspecting and maintaining Electronic Control Unit		Test individual modules

		1078		200				DC Propulsion		Inspecting and maintaining Electronic Control Unit		Test input and output

		1080		200				DC Propulsion		Inspecting and maintaining Ventilation System

		1081		200				DC Propulsion		Inspecting and maintaining Ventilation System		Adjust air flow sensor and timers

		1082		200				DC Propulsion		Inspecting and maintaining Ventilation System		Blow out sensors and blower fans

		1083		200				DC Propulsion		Inspecting and maintaining Ventilation System		Check airflow direction

		1084		200				DC Propulsion		Inspecting and maintaining Ventilation System		Check all fasteners

		1085		200				DC Propulsion		Inspecting and maintaining Ventilation System		Check fans using reduced power test

		1086		200				DC Propulsion		Inspecting and maintaining Ventilation System		Check pipe routing

		1087		200				DC Propulsion		Inspecting and maintaining Ventilation System		Check TCU for blower faults

		1088		200				DC Propulsion		Inspecting and maintaining Ventilation System		Check ventilation system for debris

		1089		200				DC Propulsion		Inspecting and maintaining Ventilation System		Clean ventilation system

		1090		200				DC Propulsion		Inspecting and maintaining Ventilation System		Demonstrate knowledge of blower monitor circuit

		1091		200				DC Propulsion		Inspecting and maintaining Ventilation System		Identify intake and exhaust ends

		1092		200				DC Propulsion		Inspecting and maintaining Ventilation System		Lubricate ventilation system

		1093		200				DC Propulsion		Inspecting and maintaining Ventilation System		Overhauling Ventilation System

		1094		200				DC Propulsion		Inspecting and maintaining Ventilation System		Perform air flow test on ventilation system using proper safety procedures

		1095		200				DC Propulsion		Inspecting and maintaining Ventilation System		Repair fan and motor assembly

		1096		200				DC Propulsion		Inspecting and maintaining Ventilation System		Repair sensors

		1097		200				DC Propulsion		Inspecting and maintaining Ventilation System		Replace fan and motor assembly

		1098		200				DC Propulsion		Inspecting and maintaining Ventilation System		Replace filter following proper safety procedures

		1099		200				DC Propulsion		Inspecting and maintaining Ventilation System		Replace sensors

		1100		200				DC Propulsion		Inspecting and maintaining Ventilation System		Unclog heat sink

		1101		200				DC Propulsion		Inspecting and maintaining Ventilation System		Use proper nozzle for blow out

		1103		200				DC Propulsion		Inspecting and maintaining High Speed Circuit Breaker

		1104		200				DC Propulsion		Inspecting and maintaining High Speed Circuit Breaker		Adjust high speed circuit breaker

		1105		200				DC Propulsion		Inspecting and maintaining High Speed Circuit Breaker		Check fuse

		1106		200				DC Propulsion		Inspecting and maintaining High Speed Circuit Breaker		Check operation of main solenoid

		1107		200				DC Propulsion		Inspecting and maintaining High Speed Circuit Breaker		Clean high speed circuit breaker

		1108		200				DC Propulsion		Inspecting and maintaining High Speed Circuit Breaker		Disassemble high speed circuit breaker

		1109		200				DC Propulsion		Inspecting and maintaining High Speed Circuit Breaker		Inspect high speed circuit breaker

		1110		200				DC Propulsion		Inspecting and maintaining High Speed Circuit Breaker		Overhauling High Speed Circuit Breaker

		1112		200				DC Propulsion		Inspecting and maintaining High Speed Circuit Breaker		Test high speed circuit breaker

		1114		200				DC Propulsion		Inspecting and maintaining Contactor/Arc Chutes

		1115		200				DC Propulsion		Inspecting and maintaining Contactor/Arc Chutes		Adjust contactor/arc chutes

		1116		200				DC Propulsion		Inspecting and maintaining Contactor/Arc Chutes		Clean contactor/arc chutes with compressed air

		1117		200				DC Propulsion		Inspecting and maintaining Contactor/Arc Chutes		Identify different types of connectors

		1118		200				DC Propulsion		Inspecting and maintaining Contactor/Arc Chutes		Identify excessive arcing

		1119		200				DC Propulsion		Inspecting and maintaining Contactor/Arc Chutes		Inspect contactor/arc chutes

		1120		200				DC Propulsion		Inspecting and maintaining Contactor/Arc Chutes		Overhauling Contactor/Arc Chutes

		1122		200				DC Propulsion		Inspecting and maintaining Contactor/Arc Chutes		Replace contactor/arc chutes

		1123		200				DC Propulsion		Inspecting and maintaining Contactor/Arc Chutes		Replace contactor/arc chutes

		1124		200				DC Propulsion		Inspecting and maintaining Contactor/Arc Chutes		Test contactor/arc chutes

		1126		200				DC Propulsion		Inspecting and maintaining Resistance Banks

		1127		200				DC Propulsion		Inspecting and maintaining Resistance Banks		Check insulators and cage

		1128		200				DC Propulsion		Inspecting and maintaining Resistance Banks		Check resistance

		1129		200				DC Propulsion		Inspecting and maintaining Resistance Banks		Clean resistance banks

		1130		200				DC Propulsion		Inspecting and maintaining Resistance Banks		Demonstrate knowledge of conditions that can make resistance banks implode

		1131		200				DC Propulsion		Inspecting and maintaining Resistance Banks		Inspect resistance banks for cracks and damage

		1132		200				DC Propulsion		Inspecting and maintaining Resistance Banks		Overhauling Resistance Banks

		1134		200				DC Propulsion		Inspecting and maintaining Resistance Banks		Repair sections of resistance banks

		1135		200				DC Propulsion		Inspecting and maintaining Resistance Banks		Replace resistance banks

		1137		200				DC Propulsion		Maintaining Knife Switch (DC Link)

		1138		200				DC Propulsion		Maintaining Knife Switch (DC Link)		Adjust knife switch

		1139		200				DC Propulsion		Maintaining Knife Switch (DC Link)		Clean knife switch

		1140		200				DC Propulsion		Maintaining Knife Switch (DC Link)		Inspect knife switch

		1141		200				DC Propulsion		Maintaining Knife Switch (DC Link)		Lubricate knife switch

		1142		200				DC Propulsion		Maintaining Knife Switch (DC Link)		Overhauling Knife Switch

		1144		200				DC Propulsion		Maintaining Knife Switch (DC Link)		Replace knife switch

		1145		200				DC Propulsion		Maintaining Knife Switch (DC Link)		Test knife switch

		1147		200				DC Propulsion		Inspecting and maintaining Traction Motor

		1148		200				DC Propulsion		Inspecting and maintaining Traction Motor		Check and torque motor-to-gearbox bolts

		1149		200				DC Propulsion		Inspecting and maintaining Traction Motor		Check brush holder/spring tension and for free movement of brush in holder

		1150		200				DC Propulsion		Inspecting and maintaining Traction Motor		Check cable and insulation for cracks, arcing and odor

		1151		200				DC Propulsion		Inspecting and maintaining Traction Motor		Check cable routing

		1152		200				DC Propulsion		Inspecting and maintaining Traction Motor		Check ground shunts

		1153		200				DC Propulsion		Inspecting and maintaining Traction Motor		Clean brush area and brushes

		1154		200				DC Propulsion		Inspecting and maintaining Traction Motor		Clean traction motor

		1156		200				DC Propulsion		Inspecting and maintaining Traction Motor		Demonstrate knowledge of commutator motor parts and assembly

		1158		200				DC Propulsion		Inspecting and maintaining Traction Motor		Inspect air ducts

		1159		200				DC Propulsion		Inspecting and maintaining Traction Motor		Inspect brushes/brush holders

		1160		200				DC Propulsion		Inspecting and maintaining Traction Motor		Inspect traction motor

		1161		200				DC Propulsion		Inspecting and maintaining Traction Motor		Lubricate traction motor in proper place using correct lubricant and correct amount

		1162		200				DC Propulsion		Inspecting and maintaining Traction Motor		Overhauling Traction Motor

		1164		200				DC Propulsion		Inspecting and maintaining Traction Motor		Replace brushes/brush holders

		1165		200				DC Propulsion

		1169		200				DC Propulsion

		1175		200				DC Propulsion		Inspecting and maintaining Overcurrent Protection

		1176		200				DC Propulsion		Inspecting and maintaining Overcurrent Protection		Check operation of overcurrent protection

		1177		200				DC Propulsion		Inspecting and maintaining Overcurrent Protection		Clean overcurrent protection

		1178		200				DC Propulsion		Inspecting and maintaining Overcurrent Protection		Overhauling Overcurrent Protection

		1179		200				DC Propulsion		Inspecting and maintaining Overcurrent Protection		Replace overcurrent protection

		1181		200				Tools		Tools

		1182		200				Tools		Tools		Demonstrate ability to use bench test equipment (electric & hydraulic)

		1183		200				Tools		Tools		Demonstrate ability to use laptop & software

		1184		200				Tools		Tools		Demonstrate ability to use fluid cleaner/pump/oil analyzer

		1185		200				Tools		Tools		Demonstrate ability to use caliper/brake release tools

		1186		200				Tools		Tools		Demonstrate ability to use suspension spacer

		1187		200				Tools		Tools		Demonstrate ability to use caliper stands

		1188		200				Tools		Tools		Demonstrate ability to use brake force tester

		1189		200				Tools		Tools		Demonstrate ability to use quick disconnect adapters/fittings

		1190		200				Tools		Tools		Demonstrate ability to use signal generator to test sensors

		1191		200				Tools		Tools		Demonstrate ability to use digital multi meter

		1192		200				Tools		Tools		Demonstrate ability to use re-pin connectors

		1193		200				Tools		Tools		Demonstrate ability to use insulation blankets (cutting rotor)

		1194		200				Tools		Tools		Demonstrate ability to use acetylene torch

		1195		200				Tools		Tools		Demonstrate ability to use welding equipment (arc, MIG, TIG, plasma cutter)

		1196		200				Tools		Tools		Demonstrate ability to operate equipment mover

		1197		200				Tools		Tools		Demonstrate ability to use filter carts

		1198		200				Tools		Tools		Demonstrate ability to use breakout boxes

		1199		200				Tools		Tools		Demonstrate ability to use portable test equipment

		1200		200				Tools		Tools		Demonstrate ability to use oscilloscopes

		1201		200				Tools		Tools		Demonstrate ability to use voltage/current regulators

		1202		200				Tools		Tools		Demonstrate ability to use anti-static bags

		1203		200				Tools		Tools		Demonstrate ability to use Torque wrenches

		1204		200				Tools		Tools		Demonstrate ability to use hand tools

		1205		200				Tools		Tools		Demonstrate ability to use crimping tools and use

		1206		200				Tools		Tools		Demonstrate ability to use soldering tools

		1207		200				Tools		Tools		Demonstrate ability to use heat shrink guns

		1208		200				Tools		Tools		Demonstrate ability to use wire labeler

		859		250				AC Propulsion		Inspecting and maintaining Electronic Control System		Rebuild electronic control system

		905		250				AC Propulsion		Inspecting and maintaining Chokes/Transformer		Rebuild chokes/transformer

		916		250				AC Propulsion		Inspecting and maintaining High Speed Circuit Breaker		Rebuild high speed circuit breaker

		927		250				AC Propulsion		Inspecting and maintaining Ground Fault System		Rebuild ground fault system

		939		250				AC Propulsion		Inspecting and maintaining Contactor/Arc Chutes		Rebuild contactor/arc chutes

		949		250				AC Propulsion		Inspecting and maintaining Resistance Units		Rebuild resistance units

		959		250				AC Propulsion		Inspecting and maintaining Knife Switch (DC Link)		Rebuild knife switch

		973		250				AC Propulsion		Inspecting and maintaining Traction Motor		Rebuild traction motor

		980		250				AC Propulsion		Inspecting and maintaining Speed Sensors/Tach sensors		Rebuild speed sensors/tach sensors

		990		250				AC Propulsion		Inspecting and maintaining Load Weight Sensors		Rebuild load weight sensors

		1022		250				DC Propulsion		Inspecting and maintaining Chopper		Rebuild chokes/transformers

		1023		250				DC Propulsion		Inspecting and maintaining Chopper		Rebuild thyristors

		1050		250				DC Propulsion		Inspecting and maintaining Master Controller		Rebuild master controller

		1072		250				DC Propulsion		Inspecting and maintaining Electronic Control Unit		Rebuild electronic control system

		1111		250				DC Propulsion		Inspecting and maintaining High Speed Circuit Breaker		Rebuild high speed circuit breaker

		1121		250				DC Propulsion		Inspecting and maintaining Contactor/Arc Chutes		Rebuild contactor/arc chutes

		1133		250				DC Propulsion		Inspecting and maintaining Resistance Banks		Rebuild resistance banks

		1143		250				DC Propulsion		Maintaining Knife Switch (DC Link)		Rebuild knife switch

		1163		250				DC Propulsion		Inspecting and maintaining Traction Motor		Rebuild traction motor

		1166		250				DC Propulsion		Overhauling Speed Sensors/Tach Sensors

		1167		250				DC Propulsion		Overhauling Speed Sensors/Tach Sensors		Rebuild speed sensors/tach sensors

		1168		250				DC Propulsion		Overhauling Speed Sensors/Tach Sensors		Replace speed sensors/tach sensors

		1170		250				DC Propulsion		Overhauling Load Weight Sensors

		1171		250				DC Propulsion		Overhauling Load Weight Sensors		Test load weight sensors

		1172		250				DC Propulsion		Overhauling Load Weight Sensors		Rebuild load weight sensors

		1173		250				DC Propulsion		Overhauling Load Weight Sensors		Replace load weight sensors

		798		300				AC Propulsion		Troubleshooting propulsion inverter

		803		300				AC Propulsion		Inspecting and maintaining Propulsion Inverter		Demonstrate ability to locate and use troubleshooting procedures and tech manuals

		806		300				AC Propulsion		Inspecting and maintaining Propulsion Inverter		Demonstrate knowledge of sensor feedback and how it effects components

		809		300				AC Propulsion		Troubleshooting master controller

		820		300				AC Propulsion		Troubleshooting train line control

		825		300				AC Propulsion		Inspecting and maintaining Train Line Control		Demonstrate knowledge of relays and how they work

		828		300				AC Propulsion		Troubleshooting IGBT/GTO

		843		300				AC Propulsion		Troubleshooting electronic control system

		850		300				AC Propulsion		Inspecting and maintaining Electronic Control System		Demonstrate knowledge of fault codes as they relate to different boards

		851		300				AC Propulsion		Inspecting and maintaining Electronic Control System		Demonstrate knowledge of individual circuit board function

		853		300				AC Propulsion		Inspecting and maintaining Electronic Control System		Download and analyze electronic control system

		855		300				AC Propulsion		Inspecting and maintaining Electronic Control System		Isolate TCU for troubleshooting

		857		300				AC Propulsion		Inspecting and maintaining Electronic Control System		Program cards

		865		300				AC Propulsion		Troubleshooting software

		873		300				AC Propulsion		Troubleshooting ventilation system

		894		300				AC Propulsion		Troubleshooting capacitor filtering coils

		901		300				AC Propulsion		Troubleshooting chokes/transformer

		907		300				AC Propulsion		Troubleshooting high speed circuit breaker

		918		300				AC Propulsion		Troubleshooting ground fault system

		931		300				AC Propulsion		Troubleshooting contactor/arc chutes

		942		300				AC Propulsion		Troubleshooting resistance units

		951		300				AC Propulsion		Troubleshooting knife switch (DC link)

		962		300				AC Propulsion		Troubleshooting traction motor

		974		300				AC Propulsion		Troubleshooting speed sensors / tach sensors

		983		300				AC Propulsion		Troubleshooting load weight sensors

		994		300				AC Propulsion		Troubleshooting load cell

		999		300				AC Propulsion		Troubleshooting overcurrent protection

		1006		300				DC Propulsion		Troubleshooting chopper

		1027		300				DC Propulsion		Troubleshooting cam control

		1033		300				DC Propulsion		Inspecting and maintaining Cam Control		Demonstrate ability to recognize variance in replacement parts

		1042		300				DC Propulsion		Troubleshooting master controller

		1054		300				DC Propulsion		Troubleshooting electronic control unit

		1061		300				DC Propulsion		Inspecting and maintaining Electronic Control Unit		Demonstrate knowledge of difference between AC and DC electronic control systems

		1062		300				DC Propulsion		Inspecting and maintaining Electronic Control Unit		Demonstrate knowledge of fault codes as they relate to different boards

		1063		300				DC Propulsion		Inspecting and maintaining Electronic Control Unit		Demonstrate knowledge of individual circuit board function

		1065		300				DC Propulsion		Inspecting and maintaining Electronic Control Unit		Download and analyze electronic control system

		1068		300				DC Propulsion		Inspecting and maintaining Electronic Control Unit		Isolate TCU for troubleshooting

		1070		300				DC Propulsion		Inspecting and maintaining Electronic Control Unit		Program cards

		1079		300				DC Propulsion		Troubleshooting ventilation system

		1102		300				DC Propulsion		Troubleshooting high speed circuit breaker

		1113		300				DC Propulsion		Troubleshooting contactor/arc chutes

		1125		300				DC Propulsion		Troubleshooting resistance banks

		1136		300				DC Propulsion		Troubleshooting knife switch (DC link)

		1146		300				DC Propulsion		Troubleshooting traction motor

		1155		300				DC Propulsion		Inspecting and maintaining Traction Motor		Demonstrate knowledge of brush wear patterns

		1157		300				DC Propulsion		Inspecting and maintaining Traction Motor		Demonstrate knowledge of commutator patterns

		1174		300				DC Propulsion		Troubleshooting overcurrent protection

		1005

		1180



&L&"Arial,Bold"&14Training Content for Rail Mechanics&R&"Arial,Bold"&14DRAFT -- &A

&L&F
&"Arial,Bold"&12&A&RPage &P of &N



Aux Inv & Batteries

		Reference #		Learning Level: 200,250 or 300)		Rail Vehicle Maintenance Subject Areas / Module titles

								Unit Titles / Sub Modules

										Responsibilities / Course content

												Learning Objective Statements

		1210		200				Batteries		Inspecting and Maintaining NiCd Batteries

		1211		200				Batteries		Inspecting and Maintaining NiCd Batteries		Clean NiCd Batteries

		1212		200				Batteries		Inspecting and Maintaining NiCd Batteries		Level NiCd Batteries

		1213		200				Batteries		Inspecting and Maintaining NiCd Batteries		Check NiCd battery voltages

		1214		200				Batteries		Inspecting and Maintaining NiCd Batteries		Check NiCd battery specific gravities

		1215		200				Batteries		Inspecting and Maintaining NiCd Batteries		Calibrate and verify calibration

		1216		200				Batteries		Inspecting and Maintaining NiCd Batteries		Check and verify battery specifications

		1217		200				Batteries		Inspecting and Maintaining NiCd Batteries		Identify all battery components

		1227		200				Batteries		Inspecting and Maintaining Lead Acid Batteries

		1228		200				Batteries		Inspecting and Maintaining Lead Acid Batteries		Clean Lead Acid Batteries

		1229		200				Batteries		Inspecting and Maintaining Lead Acid Batteries		Level Lead Acid Batteries

		1230		200				Batteries		Inspecting and Maintaining Lead Acid Batteries		Check Lead Acid battery voltages

		1231		200				Batteries		Inspecting and Maintaining Lead Acid Batteries		Check Lead Acid battery specific gravities

		1232		200				Batteries		Inspecting and Maintaining Lead Acid Batteries		Calibrate and verify calibration

		1233		200				Batteries		Inspecting and Maintaining Lead Acid Batteries		Check and verify battery specifications

		1234		200				Batteries		Inspecting and Maintaining Lead Acid Batteries		Identify all battery components

		1244		200				Batteries		Maintaining low voltage sensor

		1245		200				Batteries		Maintaining low voltage sensor		Inspect low voltage sensor

		1246		200				Batteries		Maintaining low voltage sensor		Clean low voltage sensor

		1247		200				Batteries		Maintaining low voltage sensor		Replace low voltage sensor

		1249		200				Batteries		Maintaining battery breaker disconnect

		1250		200				Batteries		Maintaining battery breaker disconnect		Inspect battery breaker disconnect

		1251		200				Batteries		Maintaining battery breaker disconnect		Clean battery breaker disconnect

		1252		200				Batteries		Maintaining battery breaker disconnect		Test battery breaker disconnect

		1253		200				Batteries		Maintaining battery breaker disconnect		Replace battery breaker disconnect

		1257		200				Motor Alternator		Maintaining DC Motors

		1258		200				Motor Alternator		Maintaining DC Motors		Clean DC motors

		1259		200				Motor Alternator		Maintaining DC Motors		Inspect DC motors

		1260		200				Motor Alternator		Maintaining DC Motors		Check and replace DC motor brushes

		1261		200				Motor Alternator		Maintaining DC Motors		Test DC motors

		1262		200				Motor Alternator		Maintaining DC Motors		Repair DC motors

		1263		200				Motor Alternator		Maintaining DC Motors		Replace DC motors

		1265		200				Motor Alternator		Maintaining AC Motors

		1266		200				Motor Alternator		Maintaining AC Motors		Clean AC motors

		1267		200				Motor Alternator		Maintaining AC Motors		Inspect AC motors

		1268		200				Motor Alternator		Maintaining AC Motors		Test AC motors

		1269		200				Motor Alternator		Maintaining AC Motors		Repair AC motors

		1270		200				Motor Alternator		Maintaining AC Motors		Replace AC motors

		1273		200				Motor Alternator		Maintaining Voltage Regulators

		1274		200				Motor Alternator		Maintaining Voltage Regulators		Adjust voltage regulators

		1275		200				Motor Alternator		Maintaining Voltage Regulators		Test voltage regulators

		1276		200				Motor Alternator		Maintaining Voltage Regulators		Repair voltage regulators

		1278		200				Motor Alternator		Maintaining Voltage Regulators		Replace voltage regulators

		1280		200				Motor Alternator		Maintaining frequency / speed control components

		1281		200				Motor Alternator		Maintaining frequency / speed control components		Test speed/frequency control

		1282		200				Motor Alternator		Maintaining frequency / speed control components		Adjust speed/frequency control

		1283		200				Motor Alternator		Maintaining frequency / speed control components		Repair speed/frequency control

		1285		200				Motor Alternator		Maintaining frequency / speed control components		Replace speed/frequency control

		1288		200				Solid State Inverter		Maintaining GTOs

		1289		200				Solid State Inverter		Maintaining GTOs		Inspect GTOs

		1290		200				Solid State Inverter		Maintaining GTOs		Clean GTOs

		1291		200				Solid State Inverter		Maintaining GTOs		Test GTOs

		1292		200				Solid State Inverter		Maintaining GTOs		Replace GTOs

		1295		200				Solid State Inverter		Maintaining IGBTs

		1296		200				Solid State Inverter		Maintaining IGBTs		Inspect IGBTs

		1297		200				Solid State Inverter		Maintaining IGBTs		Clean IGBTs

		1298		200				Solid State Inverter		Maintaining IGBTs		Test IGBTs

		1299		200				Solid State Inverter		Maintaining IGBTs		Replace IGBTs

		1302		200				Solid State Inverter		Maintaining thyristors

		1303		200				Solid State Inverter		Maintaining thyristors		Inspect thyristors

		1304		200				Solid State Inverter		Maintaining thyristors		Clean thyristors

		1305		200				Solid State Inverter		Maintaining thyristors		Test thyristors

		1306		200				Solid State Inverter		Maintaining thyristors		Replace thyristors

		1309		200				Solid State Inverter		Maintaining other inverter components

		1311		200				Solid State Inverter		Maintaining other inverter components		Maintain capacitor filters

		1312		200				Solid State Inverter		Maintaining other inverter components		Maintain electronic controls

		1313		200				Solid State Inverter		Maintaining other inverter components		Maintain output transformers

		1314		200				Solid State Inverter		Maintaining other inverter components		Maintain ventilation

		1317		200				Battery Charger / LVPS		Maintaining battery charger and LVPS

		1319		200				Battery Charger / LVPS		Maintaining battery charger and LVPS		Maintain rectifier and filters

		1320		200				Battery Charger / LVPS		Maintaining battery charger and LVPS		Maintain input capacitor

		1321		200				Battery Charger / LVPS		Maintaining battery charger and LVPS		Maintain temperature sensor

		1322		200				Battery Charger / LVPS		Maintaining battery charger and LVPS		Maintain heater

		1323		200				Battery Charger / LVPS		Maintaining battery charger and LVPS		Maintain electronic controls

		1326		200				Battery Charger / LVPS		Maintaining Aux Inverter ventilation system

		1327		200				Battery Charger / LVPS		Maintaining Aux Inverter ventilation system		Replace filters

		1328		200				Battery Charger / LVPS		Maintaining Aux Inverter ventilation system		Test sensors

		1329		200				Battery Charger / LVPS		Maintaining Aux Inverter ventilation system		Replace sensors

		1330		200				Battery Charger / LVPS		Maintaining Aux Inverter ventilation system		Test blower fan

		1331		200				Battery Charger / LVPS		Maintaining Aux Inverter ventilation system		Replace blower fan

		1333		200				Tools		Tools

		1334		200				Tools		Tools		Demonstrate ability to use laptop to test and diagnose system

		1335		200				Tools		Tools		Demonstrate ability to use digital multimeter

		1336		200				Tools		Tools		Demonstrate ability to use oscilloscopes

		1337		200				Tools		Tools		Demonstrate ability to use chart recorder

		1338		200				Tools		Tools		Demonstrate ability to use ohm wheel / speed sensor

		1271		250				Motor Alternator		Maintaining AC Motors		Rebuild AC motors

		1277		250				Motor Alternator		Maintaining Voltage Regulators		Rebuild votage regulators

		1284		250				Motor Alternator		Maintaining frequency / speed control components		Rebuild speed/frequency control

		1293		250				Solid State Inverter		Maintaining GTOs		Rebuild GTOs

		1300		250				Solid State Inverter		Maintaining IGBTs		Rebuild IGBTs

		1307		250				Solid State Inverter		Maintaining thyristors		Rebuild thyristors

		1219		300				Batteries		Diagnosing and Repairing NiCd Batteries

		1220		300				Batteries		Diagnosing and Repairing NiCd Batteries		Replace NiCd batteries

		1221		300				Batteries		Diagnosing and Repairing NiCd Batteries		Charge NiCd batteries

		1222		300				Batteries		Diagnosing and Repairing NiCd Batteries		Peform battery drain

		1223		300				Batteries		Diagnosing and Repairing NiCd Batteries		Check water levels, add water

		1224		300				Batteries		Diagnosing and Repairing NiCd Batteries		Diagnose and repair/replace shorted cells

		1225		300				Batteries		Diagnosing and Repairing NiCd Batteries		Diagnose charging rates and non-charging rates

		1236		300						Diagnosing and Repairing Lead Acid Batteries

		1237		300				Batteries		Diagnosing and Repairing Lead Acid Batteries		Replace Lead Acid batteries

		1238		300				Batteries		Diagnosing and Repairing Lead Acid Batteries		Charge Lead Acid batteries

		1239		300				Batteries		Diagnosing and Repairing Lead Acid Batteries		Peform battery drain

		1240		300				Batteries		Diagnosing and Repairing Lead Acid Batteries		Check water levels, add water

		1241		300				Batteries		Diagnosing and Repairing Lead Acid Batteries		Diagnose and repair/replace shorted cells

		1242		300				Batteries		Diagnosing and Repairing Lead Acid Batteries		Diagnose charging rates and non-charging rates

		1243		300				Batteries		Troubleshooting low voltage sensor

		1248		300				Batteries		Troubleshooting battery breaker disconnnect

		1256		300				Motor Alternator		Troubleshooting DC Motors

		1264		300				Motor Alternator		Troubleshooting AC Motors

		1272		300				Motor Alternator		Troubleshooting Voltage regulators

		1279		300				Motor Alternator		Troubleshooting frequency / speed control components

		1287		300				Solid State Inverter		Troubleshootinng GTOs

		1294		300				Solid State Inverter		Troubleshooting IGBTs

		1301		300				Solid State Inverter		Troubleshooting thyristors

		1308		300				Solid State Inverter		Troubleshooting other inverter components

		1310		300				Solid State Inverter		Maintaining other inverter components		Use diagnostic software

		1316		300				Battery Charger / LVPS		Troubleshooting battery charger and LVPS

		1318		300				Battery Charger / LVPS		Maintaining battery charger and LVPS		Use diagnostic software

		1325		300				Battery Charger / LVPS		Troubleshooting aAux Inverter ventilation system

		1209						Batteries

		1218						Batteries

		1226						Batteries

		1235						Batteries

		1254

		1255						Auxilary Inverter

		1286

		1315

		1324						Battery Charger / LVPS

		1332
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Friction Brakes

		Reference #		Learning Level: 200,250 or 300)		Rail Vehicle Maintenance Subject Areas / Module titles

								Unit Titles / Sub Modules

										Responsibilities / Course content

												Learning Objective Statements

		1340		200				Hydraulic Braking		Inspecting and maintaining Hydraulic Braking

		1341		200				Hydraulic Braking		Inspecting and maintaining Hydraulic Braking		Analyze fluid

		1342		200				Hydraulic Braking		Inspecting and maintaining Hydraulic Braking		Bleed system

		1343		200				Hydraulic Braking		Inspecting and maintaining Hydraulic Braking		Check fluids

		1344		200				Hydraulic Braking		Inspecting and maintaining Hydraulic Braking		Check system pressure

		1345		200				Hydraulic Braking		Inspecting and maintaining Hydraulic Braking		Depressurize system

		1346		200				Hydraulic Braking		Inspecting and maintaining Hydraulic Braking		Explain cause of low and high fluid readings

		1347		200				Hydraulic Braking		Inspecting and maintaining Hydraulic Braking		Explain causes of fluid breakdown

		1348		200				Hydraulic Braking		Inspecting and maintaining Hydraulic Braking		Explain fluid flash point and related safety precautions

		1349		200				Hydraulic Braking		Inspecting and maintaining Hydraulic Braking		Fill fluids

		1350		200				Hydraulic Braking		Inspecting and maintaining Hydraulic Braking		Flush fluids

		1351		200				Hydraulic Braking		Inspecting and maintaining Hydraulic Braking		Identify braking system check points/sight glass location

		1352		200				Hydraulic Braking		Inspecting and maintaining Hydraulic Braking		Identify contaminants and their effect on fluid appearance

		1353		200				Hydraulic Braking		Inspecting and maintaining Hydraulic Braking		Identify different fluids and their uses

		1354		200				Hydraulic Braking		Inspecting and maintaining Hydraulic Braking		Measure vehicle weight to set brake effort

		1355		200				Hydraulic Braking		Inspecting and maintaining Hydraulic Braking		Recycle fluids

		1356		200				Hydraulic Braking		Inspecting and maintaining Hydraulic Braking		Setup flush cart with proper piping

		1358		200				Hydraulic Braking		Inspecting and maintaining Flush Cart

		1359		200				Hydraulic Braking		Inspecting and maintaining Flush Cart		Change filters

		1360		200				Hydraulic Braking		Inspecting and maintaining Flush Cart		Reset pump pressure

		1361		200				Hydraulic Braking		Inspecting and maintaining Flush Cart		Clean flush cart

		1362		200				Hydraulic Braking		Inspecting and maintaining Flush Cart		Explain meaning of different fault codes

		1363		200				Hydraulic Braking		Inspecting and maintaining Flush Cart		Describe load cells

		1367		200				Electrical Hydraulic Unit		Inspecting and maintaining Electrical Unit

		1368		200				Electrical Hydraulic Unit		Inspecting and maintaining Electrical Unit		Blowout and clean commutators

		1369		200				Electrical Hydraulic Unit		Inspecting and maintaining Electrical Unit		Check electrical unit for chafing and vibration

		1370		200				Electrical Hydraulic Unit		Inspecting and maintaining Electrical Unit		Check for leaks and damage

		1371		200				Electrical Hydraulic Unit		Inspecting and maintaining Electrical Unit		Check lord mounts

		1372		200				Electrical Hydraulic Unit		Inspecting and maintaining Electrical Unit		Check tightness of ground shunts

		1373		200				Electrical Hydraulic Unit		Inspecting and maintaining Electrical Unit		Clean valves

		1374		200				Electrical Hydraulic Unit		Inspecting and maintaining Electrical Unit		Disassemble electrical unit

		1375		200				Electrical Hydraulic Unit		Inspecting and maintaining Electrical Unit		Identify correct hose size and type

		1376		200				Electrical Hydraulic Unit		Inspecting and maintaining Electrical Unit		Inspect electrical carbon brushes

		1377		200				Electrical Hydraulic Unit		Inspecting and maintaining Electrical Unit		Reassemble electrical unit

		1378		200				Electrical Hydraulic Unit		Inspecting and maintaining Electrical Unit		Replace breathers

		1379		200				Electrical Hydraulic Unit		Inspecting and maintaining Electrical Unit		Replace cannon plugs

		1380		200				Electrical Hydraulic Unit		Inspecting and maintaining Electrical Unit		Replace damaged fittings

		1381		200				Electrical Hydraulic Unit		Inspecting and maintaining Electrical Unit		Replace damaged hoses

		1382		200				Electrical Hydraulic Unit		Inspecting and maintaining Electrical Unit		Replace electrical carbon brushes

		1383		200				Electrical Hydraulic Unit		Inspecting and maintaining Electrical Unit		Replace filters

		1384		200				Electrical Hydraulic Unit		Inspecting and maintaining Electrical Unit		Replace fluid

		1385		200				Electrical Hydraulic Unit		Inspecting and maintaining Electrical Unit		Replace transducers and seals

		1386		200				Electrical Hydraulic Unit		Inspecting and maintaining Electrical Unit		Replace valves

		1387		200				Electrical Hydraulic Unit		Inspecting and maintaining Electrical Unit		Replace wiring

		1388		200				Electrical Hydraulic Unit		Inspecting and maintaining Electrical Unit		Test electrical unit

		1390		200				Electrical Hydraulic Unit		Inspecting and maintaining Varistors/Pressure Transducers

		1392		200				Electrical Hydraulic Unit		Inspecting and maintaining Varistors/Pressure Transducers		Check transducer output

		1393		200				Electrical Hydraulic Unit		Inspecting and maintaining Varistors/Pressure Transducers		Choose proper filter

		1394		200				Electrical Hydraulic Unit		Inspecting and maintaining Varistors/Pressure Transducers		Compare demand and actual readings

		1395		200				Electrical Hydraulic Unit		Inspecting and maintaining Varistors/Pressure Transducers		Demonstrate ability read hydraulic schematics

		1396		200				Electrical Hydraulic Unit		Inspecting and maintaining Varistors/Pressure Transducers		Demonstrate ability to diagnose transducer problems

		1402		200				Electrical Hydraulic Unit		Inspecting and maintaining Varistors/Pressure Transducers		Replace varistors/transducer

		1403		200				Electrical Hydraulic Unit		Inspecting and maintaining Varistors/Pressure Transducers		Test varistors/transducer

		1405		200				Electrical Hydraulic Unit		Inspecting and maintaining Motor Assembly

		1406		200				Electrical Hydraulic Unit		Inspecting and maintaining Motor Assembly		Cycle motor

		1409		200				Electrical Hydraulic Unit		Inspecting and maintaining Motor Assembly		Inspect electrical carbon brushes

		1410		200				Electrical Hydraulic Unit		Inspecting and maintaining Motor Assembly		Measure startup timing

		1412		200				Electrical Hydraulic Unit		Inspecting and maintaining Motor Assembly		Repair bearings

		1413		200				Electrical Hydraulic Unit		Inspecting and maintaining Motor Assembly		Repair electrical carbon brushes

		1414		200				Electrical Hydraulic Unit		Inspecting and maintaining Motor Assembly		Replace bearings

		1415		200				Electrical Hydraulic Unit		Inspecting and maintaining Motor Assembly		Replace electrical carbon brushes

		1416		200				Electrical Hydraulic Unit		Inspecting and maintaining Motor Assembly		Replace motor assembly

		1417		200				Electrical Hydraulic Unit		Inspecting and maintaining Motor Assembly		Test motor assembly

		1419		200				Electrical Hydraulic Unit		Inspecting and maintaining Control Valves

		1420		200				Electrical Hydraulic Unit		Inspecting and maintaining Control Valves		Verify valve position

		1421		200				Electrical Hydraulic Unit		Inspecting and maintaining Control Valves		Describe control valve operation

		1422		200				Electrical Hydraulic Unit		Inspecting and maintaining Control Valves		Test control valves

		1423		200				Electrical Hydraulic Unit		Inspecting and maintaining Control Valves		Repair control valves

		1424		200				Electrical Hydraulic Unit		Inspecting and maintaining Control Valves		Replace control valves

		1427		200				Electrical Hydraulic Unit		Inspecting and maintaining Pump-Off Circuit

		1428		200				Electrical Hydraulic Unit		Inspecting and maintaining Pump-Off Circuit		Test release cable

		1429		200				Electrical Hydraulic Unit		Inspecting and maintaining Pump-Off Circuit		Check for leaks

		1430		200				Electrical Hydraulic Unit		Inspecting and maintaining Pump-Off Circuit		Inspect emergency brake hand pump

		1431		200				Electrical Hydraulic Unit		Inspecting and maintaining Pump-Off Circuit		Fill emergency brake hand pump

		1432		200				Electrical Hydraulic Unit		Inspecting and maintaining Pump-Off Circuit		Test emergency brake hand pump

		1433		200				Electrical Hydraulic Unit		Inspecting and maintaining Pump-Off Circuit		Describe purpose of a witness tag

		1434		200				Electrical Hydraulic Unit		Inspecting and maintaining Pump-Off Circuit		Test pump-off circuit

		1435		200				Electrical Hydraulic Unit		Inspecting and maintaining Pump-Off Circuit		Repair leaks in hoses or hard lines

		1436		200				Electrical Hydraulic Unit		Inspecting and maintaining Pump-Off Circuit		Test emergency brake hand pump

		1437		200				Electrical Hydraulic Unit		Inspecting and maintaining Pump-Off Circuit		Repair emergency brake hand pump

		1438		200				Electrical Hydraulic Unit		Inspecting and maintaining Pump-Off Circuit		Replace emergency brake hand pump

		1439		200				Electrical Hydraulic Unit		Inspecting and maintaining Pump-Off Circuit		Lock out  emergency brake hand pump system

		1440		200				Electrical Hydraulic Unit		Inspecting and maintaining Pump-Off Circuit		Bleed pressure

		1443		200				Electrical Hydraulic Unit		Maintaining Cut-Off Switch

		1444		200				Electrical Hydraulic Unit		Maintaining Cut-Off Switch		Replace cut-off switch

		1446		200				Electrical Hydraulic Unit		Inspecting and maintaining Accumulators

		1447		200				Electrical Hydraulic Unit		Inspecting and maintaining Accumulators		Check nitrogen levels

		1448		200				Electrical Hydraulic Unit		Inspecting and maintaining Accumulators		Fill accumulators

		1449		200				Electrical Hydraulic Unit		Inspecting and maintaining Accumulators		Follow high pressure safety procedures

		1450		200				Electrical Hydraulic Unit		Inspecting and maintaining Accumulators		Identify Schrader valve

		1451		200				Electrical Hydraulic Unit		Inspecting and maintaining Accumulators		Check accumulator and mounting for damage and missing components

		1452		200				Electrical Hydraulic Unit		Inspecting and maintaining Accumulators		Fill accumulators

		1453		200				Electrical Hydraulic Unit		Inspecting and maintaining Accumulators		Replace accumulators

		1454		200				Electrical Hydraulic Unit		Inspecting and maintaining Accumulators		Repair accumulators

		1455		200				Electrical Hydraulic Unit		Inspecting and maintaining Accumulators		Change mounts

		1456		200				Electrical Hydraulic Unit		Inspecting and maintaining Accumulators		Change rock shields

		1457		200				Electrical Hydraulic Unit		Inspecting and maintaining Accumulators		Change hardlines

		1458		200				Electrical Hydraulic Unit		Inspecting and maintaining Accumulators		Change Schraeder valves

		1461		200				Actuator Brake		Maintaining Spring

		1462		200				Actuator Brake		Maintaining Spring		Check spring

		1463		200				Actuator Brake		Maintaining Spring		Adjust spring

		1464		200				Actuator Brake		Maintaining Spring		Replace spring

		1467		200				Actuator Brake		Maintaining Electric Motor

		1468		200				Actuator Brake		Maintaining Electric Motor		Replace electric motor

		1469		200				Actuator Brake		Maintaining Electric Motor		Test electric motor

		1473		200				Pneumatic Braking System		Inspecting and maintaining Check Valves

		1474		200				Pneumatic Braking System		Inspecting and maintaining Check Valves		Inspect check valves

		1475		200				Pneumatic Braking System		Inspecting and maintaining Check Valves		Test check valves

		1476		200				Pneumatic Braking System		Inspecting and maintaining Check Valves		Replace check valves

		1479		200				Pneumatic Braking System		Inspecting and maintaining Air Reservoir

		1480		200				Pneumatic Braking System		Inspecting and maintaining Air Reservoir		Inspect air reservoir

		1481		200				Pneumatic Braking System		Inspecting and maintaining Air Reservoir		Drain air reservoir

		1483		200				Pneumatic Braking System		Inspecting and maintaining Pneumatic Control Unit

		1484		200				Pneumatic Braking System		Inspecting and maintaining Pneumatic Control Unit		Inspect pneumatic control unit

		1485		200				Pneumatic Braking System		Inspecting and maintaining Pneumatic Control Unit		Test pneumatic control unit

		1486		200				Pneumatic Braking System		Inspecting and maintaining Pneumatic Control Unit		Repair pneumatic control unit

		1487		200				Pneumatic Braking System		Inspecting and maintaining Pneumatic Control Unit		Replace pneumatic control unit

		1490		200				Pneumatic Braking System		Performing Preventive Maintenance Brake Valves

		1491		200				Pneumatic Braking System		Performing Preventive Maintenance Brake Valves		Inspect brake valves

		1492		200				Pneumatic Braking System		Performing Preventive Maintenance Brake Valves		Test brake valves

		1493		200				Pneumatic Braking System		Performing Preventive Maintenance Brake Valves		Repair brake valves

		1494		200				Pneumatic Braking System		Performing Preventive Maintenance Brake Valves		Replace brake valves

		1497		200				Pneumatic Braking System		Inspecting and maintaining Air Gauges

		1498		200				Pneumatic Braking System		Inspecting and maintaining Air Gauges		Test air gauges

		1499		200				Pneumatic Braking System		Inspecting and maintaining Air Gauges		Replace air gauges

		1501		200				Pneumatic Braking System		Inspecting and maintaining Air Cocks

		1502		200				Pneumatic Braking System		Inspecting and maintaining Air Cocks		Test air cocks

		1503		200				Pneumatic Braking System		Inspecting and maintaining Air Cocks		Replace air cocks

		1505		200				Pneumatic Braking System		Inspecting and maintaining Hydraulic/Pneumatic Unit

		1506		200				Pneumatic Braking System		Inspecting and maintaining Hydraulic/Pneumatic Unit		Test hydraulic/pneumatic unit

		1507		200				Pneumatic Braking System		Inspecting and maintaining Hydraulic/Pneumatic Unit		Check oil level

		1508		200				Pneumatic Braking System		Inspecting and maintaining Hydraulic/Pneumatic Unit		Fill hydraulic/pneumatic unit

		1510		200				Pneumatic Braking System		Inspecting and maintaining Hydraulic/Pneumatic Unit		Replace hydraulic/pneumatic unit

		1512		200				Pneumatic Braking System		Inspecting and maintaining Air Compressor

		1513		200				Pneumatic Braking System		Inspecting and maintaining Air Compressor		Test air compressor

		1514		200				Pneumatic Braking System		Inspecting and maintaining Air Compressor		Check oil level

		1515		200				Pneumatic Braking System		Inspecting and maintaining Air Compressor		Fill air compressor

		1516		200				Pneumatic Braking System		Inspecting and maintaining Air Compressor		Inspect filter-drier

		1517		200				Pneumatic Braking System		Inspecting and maintaining Air Compressor		Replace filter-drier

		1518		200				Pneumatic Braking System		Inspecting and maintaining Air Compressor		Adjust pressure switches

		1519		200				Pneumatic Braking System		Inspecting and maintaining Air Compressor		Replace air compressor

		1520		200				Pneumatic Braking System		Inspecting and maintaining Air Compressor		Test filter-dryer

		1521		200				Pneumatic Braking System		Inspecting and maintaining Air Compressor		Test pressure switches

		1522		200				Pneumatic Braking System		Inspecting and maintaining Air Compressor		Replace pressure switches

		1524		200				Pneumatic Braking System		Inspecting and maintaining Air Compressor		Replace air compressor

		1525		200				Pneumatic Braking System		Inspecting and maintaining Air Compressor		Adjust pressure switches

		1526		200				Pneumatic Braking System		Inspecting and maintaining Air Compressor		Replace pressure switches

		1529		200				Common Brake Components		Inspecting and maintaining Parking Brake

		1530		200				Common Brake Components		Inspecting and maintaining Parking Brake		Test parking brake

		1531		200				Common Brake Components		Inspecting and maintaining Parking Brake		Test failsafe operation

		1532		200				Common Brake Components		Inspecting and maintaining Parking Brake		Replace parking brake

		1533		200				Common Brake Components		Inspecting and maintaining Parking Brake		Repair parking brake

		1536		200				Common Brake Components		Inspecting and maintaining Electronic Control Unit

		1541		200				Common Brake Components		Inspecting and maintaining Electronic Control Unit		Clean electronic control unit

		1542		200				Common Brake Components		Inspecting and maintaining Electronic Control Unit		Vacuum electronic control unit

		1543		200				Common Brake Components		Inspecting and maintaining Electronic Control Unit		Check connectors

		1544		200				Common Brake Components		Inspecting and maintaining Electronic Control Unit		Clear fault codes

		1545		200				Common Brake Components		Inspecting and maintaining Electronic Control Unit		Explain function of reset button

		1546		200				Common Brake Components		Inspecting and maintaining Electronic Control Unit		Replace electronic control unit

		1547		200				Common Brake Components		Inspecting and maintaining Electronic Control Unit		Test cards

		1548		200				Common Brake Components		Inspecting and maintaining Electronic Control Unit		Repair cards

		1549		200				Common Brake Components		Inspecting and maintaining Electronic Control Unit		Replace cards

		1551		200				Common Brake Components		Inspecting and maintaining Brake Calipers

		1552		200				Common Brake Components		Inspecting and maintaining Brake Calipers		Check pivots

		1553		200				Common Brake Components		Inspecting and maintaining Brake Calipers		Lubricate pivots

		1554		200				Common Brake Components		Inspecting and maintaining Brake Calipers		Check brake calipers for leaks

		1555		200				Common Brake Components		Inspecting and maintaining Brake Calipers		Check mountings and seals

		1556		200				Common Brake Components		Inspecting and maintaining Brake Calipers		Identify uneven wear patters and explain causes

		1557		200				Common Brake Components		Inspecting and maintaining Brake Calipers		Align caliper to rotor to train

		1558		200				Common Brake Components		Inspecting and maintaining Brake Calipers		Replace brake calipers

		1559		200				Common Brake Components		Inspecting and maintaining Brake Calipers		Repair brake calipers

		1561		200				Common Brake Components		Inspecting and maintaining Brake Calipers		Test brake calipers

		1563		200				Common Brake Components		Inspecting and maintaining Rotors

		1564		200				Common Brake Components		Inspecting and maintaining Rotors		Inspect rotors for cracks, FOD damage, wear lines, concaveness/convexness and rust

		1565		200				Common Brake Components		Inspecting and maintaining Rotors		Torque bolts to proper specifications

		1566		200				Common Brake Components		Inspecting and maintaining Rotors		Replace rotors

		1568		200				Common Brake Components		Inspecting and maintaining Rotors		Torque bolts to proper specifications

		1569		200				Common Brake Components		Inspecting and maintaining Rotors		Turn rotors

		1571		200				Common Brake Components		Inspecting and maintaining Brake Pads/Shoes

		1572		200				Common Brake Components		Inspecting and maintaining Brake Pads/Shoes		Inspect brake pads/shoes

		1573		200				Common Brake Components		Inspecting and maintaining Brake Pads/Shoes		Replace brake pads/shoes

		1574		200				Common Brake Components		Inspecting and maintaining Brake Pads/Shoes		Inspect clips

		1575		200				Common Brake Components		Inspecting and maintaining Brake Pads/Shoes		Explain wear indicator

		1576		200				Common Brake Components		Inspecting and maintaining Brake Pads/Shoes		Explain wear patterns and causes

		1577		200				Common Brake Components		Inspecting and maintaining Brake Pads/Shoes		Remove clips/pins

		1578		200				Common Brake Components		Inspecting and maintaining Brake Pads/Shoes		Replace clips/pins in correct orientation

		1580		200				Common Brake Components		Inspecting and maintaining Brake Transducers

		1581		200				Common Brake Components		Inspecting and maintaining Brake Transducers		Inspect brake transducers

		1582		200				Common Brake Components		Inspecting and maintaining Brake Transducers		Clean brake transducers

		1583		200				Common Brake Components		Inspecting and maintaining Brake Transducers		Repair brake transducers

		1584		200				Common Brake Components		Inspecting and maintaining Brake Transducers		Replace brake transducers

		1585		200				Common Brake Components		Inspecting and maintaining Brake Transducers		Test brake transducers

		1587		200				Common Brake Components		Inspecting and maintaining Manual Brake Release

		1588		200				Common Brake Components		Inspecting and maintaining Manual Brake Release		Inspect manual brake release

		1589		200				Common Brake Components		Inspecting and maintaining Manual Brake Release		Replace manual brake release

		1590		200				Common Brake Components		Inspecting and maintaining Manual Brake Release		Test manual brake release

		1593		200				Common Brake Components		Inspecting and maintaining Brake Bypass Switch (Electric Cutout)

		1594		200				Common Brake Components		Inspecting and maintaining Brake Bypass Switch (Electric Cutout)		Test brake bypass switch

		1595		200				Common Brake Components		Inspecting and maintaining Brake Bypass Switch (Electric Cutout)		Repair brake bypass switch

		1596		200				Common Brake Components		Inspecting and maintaining Brake Bypass Switch (Electric Cutout)		Replace brake bypass switch

		1598		200				Common Brake Components		Inspecting and maintaining Track Brake

		1599		200				Common Brake Components		Inspecting and maintaining Track Brake		Measure track brake

		1600		200				Common Brake Components		Inspecting and maintaining Track Brake		Test track brake

		1601		200				Common Brake Components		Inspecting and maintaining Track Brake		Replace track brake

		1602		200				Common Brake Components		Inspecting and maintaining Track Brake		Check suspension clearance and height

		1603		200				Common Brake Components		Inspecting and maintaining Track Brake		Check for corrosion on wear plate

		1604		200				Common Brake Components		Inspecting and maintaining Track Brake		Explain isolation

		1605		200				Common Brake Components		Inspecting and maintaining Track Brake		Clean debris

		1606		200				Common Brake Components		Inspecting and maintaining Track Brake		Replace rusty components

		1609		200				Common Brake Components		Inspecting and maintaining Sanding System

		1610		200				Common Brake Components		Inspecting and maintaining Sanding System		Test sanding system

		1611		200				Common Brake Components		Inspecting and maintaining Sanding System		Fill sanding system

		1612		200				Common Brake Components		Inspecting and maintaining Sanding System		Clean sanding system

		1613		200				Common Brake Components		Inspecting and maintaining Sanding System		Check sand level

		1614		200				Common Brake Components		Inspecting and maintaining Sanding System		Inspect tubes for obstructions

		1615		200				Common Brake Components		Inspecting and maintaining Sanding System		Inspect nozzle

		1617		200				Common Brake Components		Inspecting and maintaining Sanding System		Inspect heaters

		1618		200				Common Brake Components		Inspecting and maintaining Sanding System		Inspect compressor

		1619		200				Common Brake Components		Inspecting and maintaining Sanding System		Inspect level filters

		1620		200				Common Brake Components		Inspecting and maintaining Sanding System		Clean seal

		1621		200				Common Brake Components		Inspecting and maintaining Sanding System		Repair sanding system

		1622		200				Common Brake Components		Inspecting and maintaining Sanding System		Replace sanding system

		1623		200				Common Brake Components		Inspecting and maintaining Sanding System		Replace valve

		1624		200				Common Brake Components		Inspecting and maintaining Sanding System		Replace drop tube

		1626		200				Common Brake Components		Inspecting and maintaining Electrical Cabling

		1627		200				Common Brake Components		Inspecting and maintaining Electrical Cabling		Inspect cabling

		1628		200				Common Brake Components		Inspecting and maintaining Electrical Cabling		Check for corrosion on hangers

		1629		200				Common Brake Components		Inspecting and maintaining Electrical Cabling		Verify cables slide smoothly

		1630		200				Common Brake Components		Inspecting and maintaining Electrical Cabling		Inspect wiring harnesses for damage

		1631		200				Common Brake Components		Inspecting and maintaining Electrical Cabling		Identify when rerouting is necessary

		1632		200				Common Brake Components		Inspecting and maintaining Electrical Cabling		Repair electrical cabling

		1633		200				Common Brake Components		Inspecting and maintaining Electrical Cabling		Replace electrical cabling

		1634		200				Common Brake Components		Inspecting and maintaining Electrical Cabling		Repair connectors

		1637		200				Common Brake Components		Inspecting and maintaining Piping and Hoses

		1638		200				Common Brake Components		Inspecting and maintaining Piping and Hoses		Inspect piping and hoses

		1639		200				Common Brake Components		Inspecting and maintaining Piping and Hoses		Verify piping and hoses slide smoothly

		1640		200				Common Brake Components		Inspecting and maintaining Piping and Hoses		Inspect wiring harnesses for damage

		1641		200				Common Brake Components		Inspecting and maintaining Piping and Hoses		Identify when rerouting is necessary

		1642		200				Common Brake Components		Inspecting and maintaining Piping and Hoses		Repair piping and hoses

		1643		200				Common Brake Components		Inspecting and maintaining Piping and Hoses		Replace piping and hoses

		1644		200				Common Brake Components		Inspecting and maintaining Piping and Hoses		Identify correct hose size and type

		1646		200				Common Brake Components		Inspecting and maintaining Caliper Support Rod

		1647		200				Common Brake Components		Inspecting and maintaining Caliper Support Rod		Lubricate caliper support rod

		1649		200				Common Brake Components		Inspecting and maintaining Caliper Support Rod		Replace caliper support rod

		1650		200				Common Brake Components		Inspecting and maintaining Caliper Support Rod		Adjust caliper support rod

		1652		200				Common Brake Components		Inspecting and maintaining Caliper Support

		1653		200				Common Brake Components		Inspecting and maintaining Caliper Support		Lubricate caliper support

		1655		200				Common Brake Components		Inspecting and maintaining Caliper Support		Replace caliper support

		1657		200				Common Brake Components		Inspecting and maintaining Filters

		1658		200				Common Brake Components		Inspecting and maintaining Filters		Clean filters

		1659		200				Common Brake Components		Inspecting and maintaining Filters		Replace filters

		1660		200				Common Brake Components		Inspecting and maintaining Filters		Inspect intake filter for motors and electrical boxes

		1661		200				Common Brake Components		Inspecting and maintaining Filters		Locate correct filter type and part number

		1662		200				Common Brake Components		Inspecting and maintaining Filters		Replace filters

		1664		200				Common Brake Components		Inspecting and maintaining Anti-Spinslide Circuits

		1665		200				Common Brake Components		Inspecting and maintaining Anti-Spinslide Circuits		Test anti-spinslide circuits

		1666		200				Common Brake Components		Inspecting and maintaining Anti-Spinslide Circuits		Clean speed sensors

		1667		200				Common Brake Components		Inspecting and maintaining Anti-Spinslide Circuits		Locate sensors on axles, motor and gearbox

		1668		200				Common Brake Components		Inspecting and maintaining Anti-Spinslide Circuits		Test anti-spinslide circuit

		1669		200				Common Brake Components		Inspecting and maintaining Anti-Spinslide Circuits		Repair anti-spinslide circuit

		1670		200				Common Brake Components		Inspecting and maintaining Anti-Spinslide Circuits		Replace anti-spinslide circuits

		1672		200				Tools		Tools

		1673		200				Tools		Tools		Demonstrate ability to use bench test equipment (electric & hydraulic)

		1674		200				Tools		Tools		Demonstrate ability to use laptop & software

		1675		200				Tools		Tools		Demonstrate ability to use fluid cleaner/pump/oil analyzer & filter cart

		1676		200				Tools		Tools		Demonstrate ability to use caliper/brake release tools

		1677		200				Tools		Tools		Demonstrate ability to use caliper stands

		1678		200				Tools		Tools		Demonstrate ability to use brake force tester

		1679		200				Tools		Tools		Demonstrate ability to use signal generator to test sensors

		1680		200				Tools		Tools		Demonstrate ability to use digital multi meter

		1681		200				Tools		Tools		Demonstrate ability to use oscilloscope

		1682		200				Tools		Tools		Demonstrate ability to use breakout boxes

		1683		200				Tools		Tools		Demonstrate ability to use voltage/current regulators

		1684		200				Tools		Tools		Demonstrate ability to use portable test unit

		1685		200				Tools		Tools		Demonstrate ability to use megger/hipot

		1686		200				Tools		Tools		Demonstrate ability to use a wheel lathe

		1411		250				Electrical Hydraulic Unit		Inspecting and maintaining Motor Assembly		Rebuild motor assembly

		1425		250				Electrical Hydraulic Unit		Inspecting and maintaining Control Valves		Rebuild control valves

		1441		250				Electrical Hydraulic Unit		Inspecting and maintaining Pump-Off Circuit		Rebuild emergency brake hand pump

		1465		250				Actuator Brake		Maintaining Spring		Rebuild spring

		1470		250				Actuator Brake		Maintaining Electric Motor		Rebuild electric motor

		1477		250				Pneumatic Braking System		Inspecting and maintaining Check Valves		Rebuild check valves

		1488		250				Pneumatic Braking System		Inspecting and maintaining Pneumatic Control Unit		Rebuild pneumatic control unit

		1495		250				Pneumatic Braking System		Performing Preventive Maintenance Brake Valves		Rebuild brake valves

		1509		250				Pneumatic Braking System		Inspecting and maintaining Hydraulic/Pneumatic Unit		Rebuild hydraulic/pneumatic unit

		1523		250				Pneumatic Braking System		Inspecting and maintaining Air Compressor		Rebuild air compressor

		1534		250				Common Brake Components		Inspecting and maintaining Parking Brake		Rebuild parking brake

		1560		250				Common Brake Components		Inspecting and maintaining Brake Calipers		Rebuild brake calipers

		1567		250				Common Brake Components		Inspecting and maintaining Rotors		Resurface rotors

		1591		250				Common Brake Components		Inspecting and maintaining Manual Brake Release		Rebuild manual brake release

		1607		250				Common Brake Components		Inspecting and maintaining Track Brake		Rebuild track brake

		1635		250				Common Brake Components		Inspecting and maintaining Electrical Cabling		Rewire electrical cabling

		1648		250				Common Brake Components		Inspecting and maintaining Caliper Support Rod		Rebuild caliper support rod

		1654		250				Common Brake Components		Inspecting and maintaining Caliper Support		Rebuild caliper support

		1339		300				Hydraulic Braking		Troubleshooting hydraulic braking

		1357		300				Hydraulic Braking		Troubleshooting flush cart

		1364		300				Hydraulic Braking		Inspecting and maintaining Flush Cart		Identify correct software applications for troubleshooting

		1366		300				Electrical Hydraulic Unit		Troubleshooting electrical unit

		1389		300				Electrical Hydraulic Unit		Troubleshooting varistors/pressure transducers

		1391		300				Electrical Hydraulic Unit		Inspecting and maintaining Varistors/Pressure Transducers		Calibrate switches

		1397		300				Electrical Hydraulic Unit		Inspecting and maintaining Varistors/Pressure Transducers		Demonstrate ability to read mechanical schematics and cross sectionals

		1398		300				Electrical Hydraulic Unit		Inspecting and maintaining Varistors/Pressure Transducers		Demonstrate ability to use engineering drawings

		1399		300				Electrical Hydraulic Unit		Inspecting and maintaining Varistors/Pressure Transducers		Explain causes of variances

		1400		300				Electrical Hydraulic Unit		Inspecting and maintaining Varistors/Pressure Transducers		Explain the function of valves

		1401		300				Electrical Hydraulic Unit		Inspecting and maintaining Varistors/Pressure Transducers		Repair varistors/transducer

		1404		300				Electrical Hydraulic Unit		Troubleshooting motor assembly

		1407		300				Electrical Hydraulic Unit		Inspecting and maintaining Motor Assembly		Demonstrate ability to diagnose motor assembly problems based on noise and current draw

		1408		300				Electrical Hydraulic Unit		Inspecting and maintaining Motor Assembly		Explain causes of noise from bearings and pumps

		1418		300				Electrical Hydraulic Unit		Troubleshooting control valves

		1426		300				Electrical Hydraulic Unit		Troubleshooting pump-off circuit

		1442		300				Electrical Hydraulic Unit		Troubleshooting cut-off switch

		1445		300				Electrical Hydraulic Unit		Troubleshooting accumulators

		1460		300				Actuator Brake		Troubleshooting spring

		1466		300				Actuator Brake		Troubleshooting electric motor

		1472		300				Pneumatic Braking System		Troubleshooting check valves

		1478		300				Pneumatic Braking System		Troubleshooting air reservoir

		1482		300				Pneumatic Braking System		Troubleshooting pneumatic control unit

		1496		300				Pneumatic Braking System		Troubleshooting air gauges

		1500		300				Pneumatic Braking System		Troubleshooting air cocks

		1504		300				Pneumatic Braking System		Troubleshooting hydraulic/pneumatic unit

		1511		300				Pneumatic Braking System		Troubleshooting air compressor

		1528		300				Common Brake Components		Troubleshooting parking brake

		1535		300				Common Brake Components		Troubleshooting electronic control unit

		1537		300				Common Brake Components		Inspecting and maintaining Electronic Control Unit		Test electronic control unit

		1538		300				Common Brake Components		Inspecting and maintaining Electronic Control Unit		Download electronic control unit readings

		1539		300				Common Brake Components		Inspecting and maintaining Electronic Control Unit		Access settings and stored data

		1540		300				Common Brake Components		Inspecting and maintaining Electronic Control Unit		Identify correct software for testing

		1550		300				Common Brake Components		Troubleshooting brake calipers

		1562		300				Common Brake Components		Troubleshooting rotors

		1570		300				Common Brake Components		Troubleshooting brake pads / shoes

		1579		300				Common Brake Components		Troubleshooting brake transducers

		1586		300				Common Brake Components		Troubleshooting manual brake release

		1592		300				Common Brake Components		Troubleshooting brake bypass switch (electrical cutout)

		1597		300				Common Brake Components		Troubleshooting track brake

		1608		300				Common Brake Components		Troubleshooting sanding system

		1616		300				Common Brake Components		Inspecting and maintaining Sanding System		Identify correct software for testing

		1625		300				Common Brake Components		Troubleshooting electrical cabling

		1636		300				Common Brake Components		Troubleshooting piping and hoses

		1645		300				Common Brake Components		Troubleshooting caliper support rod

		1651		300				Common Brake Components		Troubleshooting caliper support

		1663		300				Common Brake Components		Troubleshooting anti-spinslide circuits

		1365

		1459

		1471

		1489						Pneumatic Braking System

		1527

		1656						Common Brake Components

		1671
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HVAC

		Reference #		Learning Level: 200,250 or 300)		Rail Vehicle Maintenance Subject Areas / Module titles

								Unit Titles / Sub Modules

										Responsibilities / Course content

												Learning Objective Statements

		1687		200				Background Knowledge		Background Knowledge

		1688		200				Background Knowledge		Background Knowledge		Demonstrate ability to read schematics

		1689		200				Background Knowledge		Background Knowledge		Demonstrate knowledge of what three phase is and how it works

		1690		200				Background Knowledge		Background Knowledge		Explain the concept of a thermal fuse

		1691		200				Background Knowledge		Background Knowledge		Identify different refrigerants and types of oil

		1692		200				Background Knowledge		Background Knowledge		Identify correct seals for different refrigerants and types of oil

		1693		200				Background Knowledge		Background Knowledge		Attain 608 Certification

		1696		200				Compressor/Motor		Inspecting and maintaining Compressor Assembly

		1697		200				Compressor/Motor		Inspecting and maintaining Compressor Assembly		Adjust unloader valve

		1698		200				Compressor/Motor		Inspecting and maintaining Compressor Assembly		Change oil and sight glass

		1699		200				Compressor/Motor		Inspecting and maintaining Compressor Assembly		Check for air bubbles

		1700		200				Compressor/Motor		Inspecting and maintaining Compressor Assembly		Check for moisture in sight glass

		1701		200				Compressor/Motor		Inspecting and maintaining Compressor Assembly		Check oil and sight glass

		1702		200				Compressor/Motor		Inspecting and maintaining Compressor Assembly		Clean oil and sight glass

		1703		200				Compressor/Motor		Inspecting and maintaining Compressor Assembly		Demonstrate knowledge of difference between scroll compressor and piston compressor

		1704		200				Compressor/Motor		Inspecting and maintaining Compressor Assembly		Describe failure symptoms

		1705		200				Compressor/Motor		Inspecting and maintaining Compressor Assembly		Describe the difference between a scroll compressor and a piston compressor

		1706		200				Compressor/Motor		Inspecting and maintaining Compressor Assembly		Identify smell of burning oil

		1707		200				Compressor/Motor		Inspecting and maintaining Compressor Assembly		Inspect compressor seals

		1708		200				Compressor/Motor		Inspecting and maintaining Compressor Assembly		Perform oil analysis

		1709		200				Compressor/Motor		Inspecting and maintaining Compressor Assembly		Repair crank case heater

		1710		200				Compressor/Motor		Inspecting and maintaining Compressor Assembly		Replace compressor assembly

		1711		200				Compressor/Motor		Inspecting and maintaining Compressor Assembly		Replace compressor seals

		1712		200				Compressor/Motor		Inspecting and maintaining Compressor Assembly		Replace crank case heater

		1713		200				Compressor/Motor		Inspecting and maintaining Compressor Assembly		Replace unloader valve

		1714		200				Compressor/Motor		Inspecting and maintaining Compressor Assembly		Test crank case heater

		1715		200				Compressor/Motor		Inspecting and maintaining Compressor Assembly		Test unloader valve operation

		1717		200				Compressor/Motor		Inspecting and maintaining Motor Coupling

		1718		200				Compressor/Motor		Inspecting and maintaining Motor Coupling		Inspect motor coupling

		1719		200				Compressor/Motor		Inspecting and maintaining Motor Coupling		Replace motor coupling

		1721		200				Compressor/Motor		Inspecting and maintaining AC Motor

		1722		200				Compressor/Motor		Inspecting and maintaining AC Motor		Check AC motor for oil leaks

		1723		200				Compressor/Motor		Inspecting and maintaining AC Motor		Inspect AC motor

		1724		200				Compressor/Motor		Inspecting and maintaining AC Motor		Check for frozen bearings

		1725		200				Compressor/Motor		Inspecting and maintaining AC Motor		Replace AC motor

		1728		200				Compressor/Motor		Inspecting and maintaining DC Motor

		1729		200				Compressor/Motor		Inspecting and maintaining DC Motor		Inspect DC motor

		1730		200				Compressor/Motor		Inspecting and maintaining DC Motor		Check brushes for wear

		1731		200				Compressor/Motor		Inspecting and maintaining DC Motor		Clean brushes

		1732		200				Compressor/Motor		Inspecting and maintaining DC Motor		Change brushes

		1733		200				Compressor/Motor		Inspecting and maintaining DC Motor		Repair brush assembly

		1734		200				Compressor/Motor		Inspecting and maintaining DC Motor		Replace brush assembly

		1735		200				Compressor/Motor		Inspecting and maintaining DC Motor		Replace DC motor

		1738		200				Compressor/Motor		Inspecting and maintaining Compressor Mountings

		1739		200				Compressor/Motor		Inspecting and maintaining Compressor Mountings		Inspect compressor mountings

		1740		200				Compressor/Motor		Inspecting and maintaining Compressor Mountings		Change cushions on mountings

		1741		200				Compressor/Motor		Inspecting and maintaining Compressor Mountings		Replace compressor mountings

		1743		200				Compressor/Motor		Inspecting and maintaining Piping and Fittings

		1744		200				Compressor/Motor		Inspecting and maintaining Piping and Fittings		Check piping and fittings for leaks

		1745		200				Compressor/Motor		Inspecting and maintaining Piping and Fittings		Check braided line for fraying

		1746		200				Compressor/Motor		Inspecting and maintaining Piping and Fittings		Repair piping and fittings

		1748		200				Compressor/Motor		Inspecting and maintaining Compressor Service Valve

		1749		200				Compressor/Motor		Inspecting and maintaining Compressor Service Valve		Inspect compressor service valve

		1750		200				Compressor/Motor		Inspecting and maintaining Compressor Service Valve		Replace compressor service valve

		1752		200				Compressor/Motor		Inspecting and maintaining Protection Devices

		1753		200				Compressor/Motor		Inspecting and maintaining Protection Devices		Test pressure limit switches

		1754		200				Compressor/Motor		Inspecting and maintaining Protection Devices		Inspect motor overload device

		1755		200				Compressor/Motor		Inspecting and maintaining Protection Devices		Replace pressure limit switches

		1758		200				Evaporators and Condensers		Inspecting and maintaining Condenser Assembly

		1759		200				Evaporators and Condensers		Inspecting and maintaining Condenser Assembly		Inspect condenser assembly

		1760		200				Evaporators and Condensers		Inspecting and maintaining Condenser Assembly		Clean coils with compressed air or water

		1761		200				Evaporators and Condensers		Inspecting and maintaining Condenser Assembly		Replace condenser assembly

		1763		200				Evaporators and Condensers		Inspecting and maintaining Fan Assembly

		1764		200				Evaporators and Condensers		Inspecting and maintaining Fan Assembly		Inspect AC motor

		1765		200				Evaporators and Condensers		Inspecting and maintaining Fan Assembly		Inspect DC motor

		1766		200				Evaporators and Condensers		Inspecting and maintaining Fan Assembly		Clean brushes

		1767		200				Evaporators and Condensers		Inspecting and maintaining Fan Assembly		Change brushes

		1768		200				Evaporators and Condensers		Inspecting and maintaining Fan Assembly		Inspect grill

		1769		200				Evaporators and Condensers		Inspecting and maintaining Fan Assembly		Replace grill

		1770		200				Evaporators and Condensers		Inspecting and maintaining Fan Assembly		Repair grill

		1771		200				Evaporators and Condensers		Inspecting and maintaining Fan Assembly		Replace AC motor

		1772		200				Evaporators and Condensers		Inspecting and maintaining Fan Assembly		Replace DC motor

		1776		200				Evaporators and Condensers		Inspecting and maintaining Condenser Fins

		1777		200				Evaporators and Condensers		Inspecting and maintaining Condenser Fins		Inspect fins for bends and other damage

		1778		200				Evaporators and Condensers		Inspecting and maintaining Condenser Fins		Clean fins

		1779		200				Evaporators and Condensers		Inspecting and maintaining Condenser Fins		Straighten fins

		1780		200				Evaporators and Condensers		Inspecting and maintaining Condenser Fins		Check for leaks

		1782		200				Evaporators and Condensers		Inspecting and maintaining Evaporator Fins

		1783		200				Evaporators and Condensers		Inspecting and maintaining Evaporator Fins		Inspect fins for bends and other damage

		1784		200				Evaporators and Condensers		Inspecting and maintaining Evaporator Fins		Clean fins

		1785		200				Evaporators and Condensers		Inspecting and maintaining Evaporator Fins		Straighten fins

		1786		200				Evaporators and Condensers		Inspecting and maintaining Evaporator Fins		Check for leaks

		1789		200				Refrigeration Components		Inspecting and maintaining Liquid Receiver Tank

		1790		200				Refrigeration Components		Inspecting and maintaining Liquid Receiver Tank		Inspect liquid receiver tank

		1791		200				Refrigeration Components		Inspecting and maintaining Liquid Receiver Tank		Replace liquid receiver tank

		1793		200				Refrigeration Components		Maintaining Filter Dryer

		1794		200				Refrigeration Components		Maintaining Filter Dryer		Inspect filter dryer

		1795		200				Refrigeration Components		Maintaining Filter Dryer		Replace filter dryer

		1796		200				Refrigeration Components		Maintaining Filter Dryer		Demonstrate knowledge of symptoms related to faulty filter dryer (no cooling, refrigerant not moving)

		1798		200				Refrigeration Components		Inspecting and maintaining Heater Core Elements

		1799		200				Refrigeration Components		Inspecting and maintaining Heater Core Elements		Inspect thermal switches

		1800		200				Refrigeration Components		Inspecting and maintaining Heater Core Elements		Test heater core elements for opens

		1801		200				Refrigeration Components		Inspecting and maintaining Heater Core Elements		Replace heater core elements

		1802		200				Refrigeration Components		Inspecting and maintaining Heater Core Elements		Inspect heater core elements

		1804		200				Refrigeration Components		Inspecting and maintaining Piping

		1805		200				Refrigeration Components		Inspecting and maintaining Piping		Inspect piping for leaks and chafing

		1806		200				Refrigeration Components		Inspecting and maintaining Piping		Inspect relief plugs

		1807		200				Refrigeration Components		Inspecting and maintaining Piping		Inspect piping

		1808		200				Refrigeration Components		Inspecting and maintaining Piping		Repair piping

		1809		200				Refrigeration Components

		1810		200				Refrigeration Components		Inspecting and maintaining Air Filters

		1811		200				Refrigeration Components		Inspecting and maintaining Air Filters		Replace air filter

		1812		200				Refrigeration Components		Inspecting and maintaining Air Filters		Identify correct filter

		1814		200				Refrigeration Components		Inspecting and maintaining Condensation Pan/Drain

		1815		200				Refrigeration Components		Inspecting and maintaining Condensation Pan/Drain		Inspect condensation pan/drain

		1816		200				Refrigeration Components		Inspecting and maintaining Condensation Pan/Drain		Clean condensation pan/drain

		1817		200				Refrigeration Components		Inspecting and maintaining Condensation Pan/Drain		Blow out drain lines with compressed air

		1818		200				Refrigeration Components

		1819		200				Refrigeration Components		Inspecting and maintaining Sight Glass

		1820		200				Refrigeration Components		Inspecting and maintaining Sight Glass		Inspect sight glass for moisture

		1821		200				Refrigeration Components		Inspecting and maintaining Sight Glass		Replace sight glass

		1823		200				Refrigeration Components		Inspecting and maintaining Expansion Valve

		1824		200				Refrigeration Components		Inspecting and maintaining Expansion Valve		Inspect expansion valve

		1825		200				Refrigeration Components		Inspecting and maintaining Expansion Valve		Test expansion valve using super heat check

		1826		200				Refrigeration Components		Inspecting and maintaining Expansion Valve		Replace expansion valve

		1828		200				Refrigeration Components		Inspecting and maintaining Solenoid Valve

		1829		200				Refrigeration Components		Inspecting and maintaining Solenoid Valve		Check solenoid valve operation

		1830		200				Refrigeration Components		Inspecting and maintaining Solenoid Valve		Inspect solenoid valve

		1831		200				Refrigeration Components		Inspecting and maintaining Solenoid Valve		Replace solenoid valve

		1834		200				Heaters		Inspecting and maintaining Cab Heaters/Defrosters

		1835		200				Heaters		Inspecting and maintaining Cab Heaters/Defrosters		Inspect can heaters/defrosters

		1836		200				Heaters		Inspecting and maintaining Cab Heaters/Defrosters		Test cab heaters/defrosters

		1837		200				Heaters		Inspecting and maintaining Cab Heaters/Defrosters		Clean cab heaters/defrosters

		1838		200				Heaters		Inspecting and maintaining Cab Heaters/Defrosters		Replace cab heaters/defrosters

		1839		200				Heaters		Inspecting and maintaining Cab Heaters/Defrosters		Repair cab heaters/defrosters

		1840		200				Heaters		Inspecting and maintaining Cab Heaters/Defrosters		Rebuild cab heaters/defrosters

		1842		200				Heaters		Inspecting and maintaining Sidewall/Floor Heaters

		1844		200				Heaters		Inspecting and maintaining Sidewall/Floor Heaters		Test sidewall/floor heaters

		1845		200				Heaters		Inspecting and maintaining Sidewall/Floor Heaters		Clean sidewall/floor heaters

		1846		200				Heaters		Inspecting and maintaining Sidewall/Floor Heaters		Repair sidewall/floor heaters

		1847		200				Heaters		Inspecting and maintaining Sidewall/Floor Heaters		Replace sidewall/floor heaters

		1850		200				Heaters		Inspecting and maintaining Overhead Heat

		1851		200				Heaters		Inspecting and maintaining Overhead Heat		Inspect overhead heat

		1852		200				Heaters		Inspecting and maintaining Overhead Heat		Test overhead heat

		1853		200				Heaters		Inspecting and maintaining Overhead Heat		Clean overhead heat

		1854		200				Heaters		Inspecting and maintaining Overhead Heat		Repair overhead heat

		1855		200				Heaters		Inspecting and maintaining Overhead Heat		Replace overhead heat

		1859		200				HVAC Controls		Inspecting and maintaining Thermostats

		1860		200				HVAC Controls		Inspecting and maintaining Thermostats		Adjust thermostats

		1861		200				HVAC Controls		Inspecting and maintaining Thermostats		Replace thermostats

		1863		200				HVAC Controls		Inspecting and maintaining Low Pressure Switch

		1865		200				HVAC Controls		Inspecting and maintaining High Pressure Switch

		1867		200				HVAC Controls		Inspecting and maintaining Flow Switch

		1868		200				HVAC Controls		Inspecting and maintaining Flow Switch		Test flow switch

		1869		200				HVAC Controls		Inspecting and maintaining Flow Switch		Replace flow switch

		1871		200				HVAC Controls		Inspecting and maintaining Temperature Controls/Sensors

		1872		200				HVAC Controls		Inspecting and maintaining Temperature Controls/Sensors		Test temperature controls/sensors

		1873		200				HVAC Controls		Inspecting and maintaining Temperature Controls/Sensors		Replace temperature controls/sensors

		1876		200				Electrical Circuits and Electronic Controls		Inspecting and maintaining Relays and Connectors

		1877		200				Electrical Circuits and Electronic Controls		Inspecting and maintaining Relays and Connectors		Test if relays and connectors can hold load

		1878		200				Electrical Circuits and Electronic Controls		Inspecting and maintaining Relays and Connectors		Inspect relays and connectors

		1879		200				Electrical Circuits and Electronic Controls		Inspecting and maintaining Relays and Connectors		Replace relays and connectors

		1882		200				Electrical Circuits and Electronic Controls		Inspecting and maintaining Control Boards

		1883		200				Electrical Circuits and Electronic Controls		Inspecting and maintaining Control Boards		Test control boards

		1884		200				Electrical Circuits and Electronic Controls		Inspecting and maintaining Control Boards		Download portable test equipment

		1885		200				Electrical Circuits and Electronic Controls		Inspecting and maintaining Control Boards		Replace control boards

		1886		200				Electrical Circuits and Electronic Controls		Inspecting and maintaining Control Boards		Replace control boards

		1889		200				Electrical Circuits and Electronic Controls		Inspecting and maintaining Overcurrent Protection

		1890		200				Electrical Circuits and Electronic Controls		Inspecting and maintaining Overcurrent Protection		Test overcurrent protection

		1891		200				Electrical Circuits and Electronic Controls		Inspecting and maintaining Overcurrent Protection		Replace overcurrent protection

		1893		200				Electrical Circuits and Electronic Controls		Inspecting and maintaining GFI Protection

		1894		200				Electrical Circuits and Electronic Controls		Inspecting and maintaining GFI Protection		Test GFI protection

		1895		200				Electrical Circuits and Electronic Controls		Inspecting and maintaining GFI Protection		Replace GFI protection

		1897		200				Tools		Tools

		1898		200				Tools		Tools		Demonstrate ability to use oil test kit

		1899		200				Tools		Tools		Demonstrate ability to use refrigerant recovery/recycle machine

		1900		200				Tools		Tools		Demonstrate ability to use two-stage vacuum pumps

		1901		200				Tools		Tools		Demonstrate ability to use pressure and vacuum micron gauge

		1902		200				Tools		Tools		Demonstrate ability to use refrigerant leak detectors

		1903		200				Tools		Tools		Demonstrate ability to use laptop and software, portable test unit

		1904		200				Tools		Tools		Demonstrate ability to use breakout box

		1905		200				Tools		Tools		Demonstrate ability to use thermometers

		1906		200				Tools		Tools		Demonstrate ability to use manifold gauge set

		1907		200				Tools		Tools		Demonstrate ability to use temp bulb/ribbon

		1908		200				Tools		Tools		Demonstrate ability to use laser sensor

		1726		250				Compressor/Motor		Inspecting and maintaining AC Motor		Rebuild AC motor

		1736		250				Compressor/Motor		Inspecting and maintaining DC Motor		Rebuild DC motor

		1773		250				Evaporators and Condensers		Inspecting and maintaining Fan Assembly		Rebuild AC motor

		1774		250				Evaporators and Condensers		Inspecting and maintaining Fan Assembly		Rebuild DC motor

		1843		250				Heaters		Inspecting and maintaining Sidewall/Floor Heaters		Inspect sidewall/floor heaters

		1848		250				Heaters		Inspecting and maintaining Sidewall/Floor Heaters		Rebuild sidewall/floor heaters

		1856		250				Heaters		Inspecting and maintaining Overhead Heat		Rebuild overhead heat

		1880		250				Electrical Circuits and Electronic Controls		Inspecting and maintaining Relays and Connectors		Rebuild relays and connectors

		1887		250				Electrical Circuits and Electronic Controls		Inspecting and maintaining Control Boards		Rebuild control boards

		1695		300				Compressor/Motor		Troubleshooting compressor assembly

		1716		300				Compressor/Motor		Troubleshooting motor coupling

		1720		300				Compressor/Motor		Troubleshooting AC motor

		1727		300				Compressor/Motor		Troubleshooting DC motor

		1737		300				Compressor/Motor		Troubleshooting compressor mountings

		1742		300				Compressor/Motor		Troubleshooting piping and fittings

		1747		300				Compressor/Motor		Troubleshooting compressor service valve

		1751		300				Compressor/Motor		Troubleshooting protection devices

		1757		300				Evaporators and Condensers		Troubleshooting condenser assembly

		1762		300				Evaporators and Condensers		Troubleshooting fan assembly

		1775		300				Evaporators and Condensers		Troubleshooting condenser fins

		1781		300				Evaporators and Condensers		Troubleshooting evaporator fins

		1788		300				Refrigeration Components		Troubleshooting liquid receiver tank

		1792		300				Refrigeration Components		Troubleshooting filter dryer

		1797		300				Refrigeration Components		Troubleshooting heater core elements

		1803		300				Refrigeration Components		Troubleshooting piping

		1813		300				Refrigeration Components		Troubleshooting condensation pan/drain

		1822		300				Refrigeration Components		Troubleshooting expansion valve

		1827		300				Refrigeration Components		Troubleshooting solenoid valve

		1833		300				Heaters		Troubleshooting cab heaters /defrosters

		1841		300				Heaters		Troubleshooting sidewall / floor heaters

		1849		300				Heaters		Troubleshooting overhead heat

		1858		300				HVAC Controls		Troubleshooting thermostats

		1862		300				HVAC Controls		Troubleshooting low pressure switch

		1864		300				HVAC Controls		Troubleshooting high pressure switch

		1866		300				HVAC Controls		Troubleshooting flow switch

		1870		300				HVAC Controls		Troubleshooting temperature contols/sensors

		1875		300				Electrical Circuits and Electronic Controls		Troubleshooting relays and connectors

		1881		300				Electrical Circuits and Electronic Controls		Troubleshooting control boards

		1888		300				Electrical Circuits and Electronic Controls		Troubleshooting overcurrent protection

		1892		300				Electrical Circuits and Electronic Controls		Troubleshooting GFI protection
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		Reference #		Learning Level: 200,250 or 300)		Rail Vehicle Maintenance Subject Areas / Module titles

								Unit Titles / Sub Modules

										Responsibilities / Course content

												Learning Objective Statements

		1909		200				Background Knowledge		Background Knowledge

		1910		200				Background Knowledge		Background Knowledge		Demonstrate understanding of basic AC/DC electricity

		1913		200				Pantograph		Inspecting and maintaining Pantograph Collector Head

		1914		200				Pantograph		Inspecting and maintaining Pantograph Collector Head		Inspect carbon strips condition and thickness

		1915		200				Pantograph		Inspecting and maintaining Pantograph Collector Head		Adjust carbon strips

		1916		200				Pantograph		Inspecting and maintaining Pantograph Collector Head		Inspect head bushings

		1917		200				Pantograph		Inspecting and maintaining Pantograph Collector Head		Replace head bushings

		1918		200				Pantograph		Inspecting and maintaining Pantograph Collector Head		Inspect horns

		1919		200				Pantograph		Inspecting and maintaining Pantograph Collector Head		Paint horns

		1920		200				Pantograph		Inspecting and maintaining Pantograph Collector Head		Inspect carbon strip heater

		1921		200				Pantograph		Inspecting and maintaining Pantograph Collector Head		Test carbon strip heater

		1922		200				Pantograph		Inspecting and maintaining Pantograph Collector Head		Measure head for proper leveling

		1923		200				Pantograph		Inspecting and maintaining Pantograph Collector Head		Follow safety procedures

		1924		200				Pantograph		Inspecting and maintaining Pantograph Collector Head		Replace carbon strips

		1925		200				Pantograph		Inspecting and maintaining Pantograph Collector Head		Replace horns

		1926		200				Pantograph		Inspecting and maintaining Pantograph Collector Head		Replace carbon strip heater

		1927		200				Pantograph		Inspecting and maintaining Pantograph Collector Head		Adjust carbon strip heater

		1928		200				Pantograph		Inspecting and maintaining Pantograph Collector Head		Replace carbon strip heater

		1930		200				Pantograph		Inspecting and maintaining Lowering Device

		1931		200				Pantograph		Inspecting and maintaining Lowering Device		Test lowering device

		1932		200				Pantograph		Inspecting and maintaining Lowering Device		Adjust lowering device

		1933		200				Pantograph		Inspecting and maintaining Lowering Device		Repair lowering device

		1934		200				Pantograph		Inspecting and maintaining Lowering Device		Replace lowering device

		1937		200				Pantograph		Inspecting and maintaining Manual Lowering Device

		1938		200				Pantograph		Inspecting and maintaining Manual Lowering Device		Test manual lowering device

		1939		200				Pantograph		Inspecting and maintaining Manual Lowering Device		Replace manual lowering device

		1940		200				Pantograph		Inspecting and maintaining Manual Lowering Device		Replace manual lowering device

		1942		200				Pantograph		Inspecting and maintaining Frame and Insulated Mounts

		1943		200				Pantograph		Inspecting and maintaining Frame and Insulated Mounts		Inspect frame and insulated mounts

		1944		200				Pantograph		Inspecting and maintaining Frame and Insulated Mounts		Clean frame and insulated mounts

		1945		200				Pantograph		Inspecting and maintaining Frame and Insulated Mounts		Replace frame and insulated mounts

		1948		200				Pantograph		Inspecting and maintaining Raising Mechanism (Springs)

		1949		200				Pantograph		Inspecting and maintaining Raising Mechanism (Springs)		Test raising mechanism

		1950		200				Pantograph		Inspecting and maintaining Raising Mechanism (Springs)		Adjust raising mechanism

		1951		200				Pantograph		Inspecting and maintaining Raising Mechanism (Springs)		Clean raising mechanism

		1952		200				Pantograph		Inspecting and maintaining Raising Mechanism (Springs)		Measure head force

		1953		200				Pantograph		Inspecting and maintaining Raising Mechanism (Springs)		Check spring tension

		1954		200				Pantograph		Inspecting and maintaining Raising Mechanism (Springs)		Replace raising mechanism

		1956		200				Pantograph		Inspecting and maintaining Control Box

		1957		200				Pantograph		Inspecting and maintaining Control Box		Test control box

		1958		200				Pantograph		Inspecting and maintaining Control Box		Adjust control box

		1959		200				Pantograph		Inspecting and maintaining Control Box		Adjust pole controls

		1961		200				Pantograph		Inspecting and maintaining Control Box		Replace control box

		1963		200				Pantograph		Inspecting and maintaining Coupling Rod

		1964		200				Pantograph		Inspecting and maintaining Coupling Rod		Inspect coupling rod

		1965		200				Pantograph		Inspecting and maintaining Coupling Rod		Lubricate coupling rod

		1966		200				Pantograph		Inspecting and maintaining Coupling Rod		Replace coupling rod

		1968		200				Pantograph		Inspecting and maintaining Auto Drop

		1969		200				Pantograph		Inspecting and maintaining Auto Drop		Inspect auto drop

		1970		200				Pantograph		Inspecting and maintaining Auto Drop		Replace auto drop

		1973		200				Third Rail		Inspecting and maintaining Collector Paddle Assembly

		1974		200				Third Rail		Inspecting and maintaining Collector Paddle Assembly		Inspect collector paddle assembly

		1975		200				Third Rail		Inspecting and maintaining Collector Paddle Assembly		Adjust paddle assembly

		1976		200				Third Rail		Inspecting and maintaining Collector Paddle Assembly		Clean paddle assembly

		1977		200				Third Rail		Inspecting and maintaining Collector Paddle Assembly		Replace paddle assembly

		1978		200				Third Rail		Inspecting and maintaining Collector Paddle Assembly		Inspect arc shield

		1979		200				Third Rail		Inspecting and maintaining Collector Paddle Assembly		Clean arc shield

		1980		200				Third Rail		Inspecting and maintaining Collector Paddle Assembly		Inspect height adjustor

		1981		200				Third Rail		Inspecting and maintaining Collector Paddle Assembly		Adjust height adjustor

		1982		200				Third Rail		Inspecting and maintaining Collector Paddle Assembly		Inspect paddle

		1983		200				Third Rail		Inspecting and maintaining Collector Paddle Assembly		Adjust paddle

		1984		200				Third Rail		Inspecting and maintaining Collector Paddle Assembly		Replace paddle

		1985		200				Third Rail		Inspecting and maintaining Collector Paddle Assembly		Replace arc shield

		1986		200				Third Rail		Inspecting and maintaining Collector Paddle Assembly		Replace height adjustor

		1988		200				Third Rail		Inspecting and maintaining Collector Paddle Assembly		Replace arc shield

		1990		200				Third Rail		Inspecting and maintaining Bus Bar

		1991		200				Third Rail		Inspecting and maintaining Bus Bar		Inspect bus bar

		1992		200				Third Rail		Inspecting and maintaining Bus Bar		Clean bus bar

		1993		200				Third Rail		Inspecting and maintaining Bus Bar		Replace bus bar

		1995		200				Third Rail		Inspecting and maintaining Shoe Beams/Gibs

		1996		200				Third Rail		Inspecting and maintaining Shoe Beams/Gibs		Inspect shoe beams/gibs

		1997		200				Third Rail		Inspecting and maintaining Shoe Beams/Gibs		Adjust shoe beams/gibs

		1998		200				Third Rail		Inspecting and maintaining Shoe Beams/Gibs		Clean shoe beams/gibs

		1999		200				Third Rail		Inspecting and maintaining Shoe Beams/Gibs		Replace shoe beams/gibs

		2003		200				Trolley Pole		Inspecting and maintaining Pole Base

		2004		200				Trolley Pole		Inspecting and maintaining Pole Base		Test pole base

		2005		200				Trolley Pole		Inspecting and maintaining Pole Base		Inspect pole base

		2006		200				Trolley Pole		Inspecting and maintaining Pole Base		Replace pole base

		2009		200				Trolley Pole		Inspecting and maintaining Pole

		2010		200				Trolley Pole		Inspecting and maintaining Pole		Test pole

		2011		200				Trolley Pole		Inspecting and maintaining Pole		Replace pole

		2013		200				Trolley Pole		Inspecting and maintaining Harp

		2014		200				Trolley Pole		Inspecting and maintaining Harp		Test harp

		2015		200				Trolley Pole		Inspecting and maintaining Harp		Replace harp

		2017		200				Trolley Pole		Inspecting and maintaining Slider

		2018		200				Trolley Pole		Inspecting and maintaining Slider		Replace slider

		2020		200				Trolley Pole		Inspecting and maintaining Rope and Retriever

		2021		200				Trolley Pole		Inspecting and maintaining Rope and Retriever		Inspect rope and retriever

		2022		200				Trolley Pole		Inspecting and maintaining Rope and Retriever		Replace rope and retriever

		2025		200				Common Components		Inspecting and maintaining Surge Arrestor (Lightning Arrestor)

		2026		200				Common Components		Inspecting and maintaining Surge Arrestor (Lightning Arrestor)		Inspect surge arrestor

		2027		200				Common Components		Inspecting and maintaining Surge Arrestor (Lightning Arrestor)		Clean surge arrestor

		2028		200				Common Components		Inspecting and maintaining Surge Arrestor (Lightning Arrestor)		Replace surge arrestor

		2030		200				Common Components		Inspecting and maintaining Main Breaker (High Speed Circuit Breaker, Line Contactor)

		2031		200				Common Components		Inspecting and maintaining Main Breaker (High Speed Circuit Breaker, Line Contactor)		Inspect main breaker

		2032		200				Common Components		Inspecting and maintaining Main Breaker (High Speed Circuit Breaker, Line Contactor)		Test main breaker

		2033		200				Common Components		Inspecting and maintaining Main Breaker (High Speed Circuit Breaker, Line Contactor)		Lubricate main breaker

		2034		200				Common Components		Inspecting and maintaining Main Breaker (High Speed Circuit Breaker, Line Contactor)		Shim main breaker

		2035		200				Common Components		Inspecting and maintaining Main Breaker (High Speed Circuit Breaker, Line Contactor)		Replace contacts on main breaker

		2038		200				Common Components		Inspecting and maintaining Fuse

		2039		200				Common Components		Inspecting and maintaining Fuse		Inspect fuse

		2040		200				Common Components		Inspecting and maintaining Fuse		Test fuse

		2041		200				Common Components		Inspecting and maintaining Fuse		Replace fuse

		2043		200				Common Components		Inspecting and maintaining Cables

		2044		200				Common Components		Inspecting and maintaining Cables		Inspect cables

		2045		200				Common Components		Inspecting and maintaining Cables		Replace cables

		2047		200				Common Components		Inspecting and maintaining Shunts

		2048		200				Common Components		Inspecting and maintaining Shunts		Inspect shunts for looseness and fraying

		2049		200				Common Components		Inspecting and maintaining Shunts		Replace shunts

		2051		200				Common Components		Inspecting and maintaining Tension Spring

		2052		200				Common Components		Inspecting and maintaining Tension Spring		Inspect tension spring

		2053		200				Common Components		Inspecting and maintaining Tension Spring		Adjust tension spring

		2055		200				Tools		Tools

		2056		200				Tools		Tools		Demonstrate ability to use a spring tension gauge

		2057		200				Tools		Tools		Demonstrate ability to use gauges/collector stick

		2058		200				Tools		Tools		Demonstrate ability to use a level

		2059		200				Tools		Tools		Demonstrate ability to use a test stand

		2060		200				Tools		Tools		Demonstrate ability to use a torque wrench

		2061		200				Tools		Tools		Demonstrate ability to use a spanner wrench

		2062		200				Tools		Tools		Demonstrate ability to use a chart recorder

		2063		200				Tools		Tools		Demonstrate ability to use calipers

		2064		200				Tools		Tools		Demonstrate ability to use contact balance

		1935		250				Pantograph		Inspecting and maintaining Lowering Device		Rebuild lowering device

		1946		250				Pantograph		Inspecting and maintaining Frame and Insulated Mounts		Rebuild frame and insulated mounts

		1960		250				Pantograph		Inspecting and maintaining Control Box		Rebuild control box

		1987		250				Third Rail		Inspecting and maintaining Collector Paddle Assembly		Rebuild paddle assembly

		2000		250				Third Rail		Inspecting and maintaining Shoe Beams/Gibs		Rebuild shoe beams/gibs

		2007		250				Trolley Pole		Inspecting and maintaining Pole Base		Rebuild pole base

		2036		250				Common Components		Inspecting and maintaining Main Breaker (High Speed Circuit Breaker, Line Contactor)		Rebuild main breaker

		1912		300				Pantograph		Troubleshooting pantograph collector head

		1929		300				Pantograph		Troubleshooting lowering device

		1936		300				Pantograph		Troubleshooting manual lowering device

		1941		300				Pantograph		Troubleshooting frame and insulated mounts

		1947		300				Pantograph		Troubleshooting raising mechanism (springs)

		1955		300				Pantograph		Troubleshooting control box

		1962		300				Pantograph		Troubleshooting coupling rod

		1967		300				Pantograph		Troubleshooting auto drop

		1972		300				Third Rail		Troubleshooting collector paddle assembly

		1989		300				Third Rail		Troubleshooting bus bar

		1994		300				Third Rail		Troubleshooting shoe beams/gibs

		2002		300				Trolley Pole		Troubleshooting pole base

		2008		300				Trolley Pole		Troubleshooting pole

		2012		300				Trolley Pole		Troubleshooting harp

		2016		300				Trolley Pole		Troubleshooting slider

		2019		300				Trolley Pole		Troubleshooting rope and retriever

		2024		300				Common Components		Troubleshooting surge arrestor (lightning arrestor)

		2029		300				Common Components		Troubleshooting main breaker (High Speed Circuit Breaker, Line Contactor)

		2037		300				Common Components		Troubleshooting fuse

		2042		300				Common Components		Troubleshooting cables

		2046		300				Common Components		Troubleshooting shunts

		2050		300				Common Components		Troubleshooting tension spring

		1911

		1971

		2001

		2023

		2054
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Monitoring & Diag

		Reference #		Learning Level: 200,250 or 300)		Rail Vehicle Maintenance Subject Areas / Module titles

								Unit Titles / Sub Modules

										Responsibilities / Course content

												Learning Objective Statements

		2065		300				Monitoring and Diagnostic System

		2066		300						Inspecting and maintaining Operator Display

		2067		300								Access codes

		2068		300								Boot up system

		2069		300								Demonstrate knowledge of difference between active and passive car

		2070		300								Demonstrate knowledge of how display connects to KLIP system

		2071		300								Demonstrate knowledge of system addressing functions

		2072		300								Demonstrate knowledge of Train Control Unit function

		2073		300								Ensure correct terminator insalled on correct side of train

		2074		300								Program unit from floppy disk

		2075		300								Remove display from power supply

		2076		300								Replace display

		2077		300								Test functions

		2078		300

		2079		300						Inspecting and maintaining Local Panel Indicator

		2080		300								Change light bulbs

		2081		300								Check for burnt bulbs

		2082		300								Demonstrate knowledge about meaning of lights

		2083		300								Demonstrate knowledge of proper method for opening control panel

		2084		300								Orient decals

		2085		300

		2086		300						Inspecting and maintaining Trainline Multiplexer/KLIP Station

		2087		300								Demonstrate knowledge of digital-to-analog module function

		2088		300								Demonstrate knowledge of KLIP station function

		2089		300								Identify function of each module

		2090		300								Identify functions of input module lights

		2091		300								Identify location of KLIP station

		2092		300								Program KLIP Station (boot loader, operating system, MVB Operation)

		2093		300								Set address

		2094		300								Test light on power supply

		2095		300								Test lights on input module

		2096		300

		2097		300						Inspecting and maintaining Software

		2098		300								Check annunciation systems in communication software

		2099		300								Check automatic passenger counter software

		2100		300								Check BCU software codes and faults

		2101		300								Check chip programmer software

		2102		300								Check fluke meter software

		2103		300								Check inverter software phases, voltages, currents and faults

		2104		300								Check TCU software codes, switches, relays and line power

		2105		300								Demonstrate knowledge of hyperterminal

		2106		300								Run HVAC software test program

		2107		300								Run TCU software tests

		2108		300								Set HVAC software parameters

		2109		300								Set TCU software parameters and times

		2110		300								Set timing in door software

		2111		300

		2112		300				Event Recorder

		2113		300						Maintaining Sensors/Inputs

		2114		300								Replace sensors/inputs

		2115		300								Overhauling Sensors/Inputs

		2116		300

		2117		300						Maintaining Hard Drives

		2118		300								Replace hard drive

		2119		300								Overhauling Hard Drives

		2120		300

		2121		300						Maintaining Circuit Boards

		2122		300								Replace circuit boards

		2123		300								Overhauling Circuit Boards

		2124		300

		2125		300						Maintaining Power Supplies

		2126		300								Replace power supplies

		2127		300								Overhauling Power Supplies

		2128		300

		2129		300						Maintaining Batteries

		2130		300								Replace batteries

		2131		300								Overhauling Batteries

		2132		300

		2133		300						Maintaining Software

		2134		300								Upload software

		2135		300								Download software

		2136		300								Overhauling Software

		2137		300

		2138		300				Tools

		2139		300								Demonstrate ability to access system with laptop

		2140		300								Demonstrate ability to analyze system with laptop

		2141		300								Demonstrate ability to use correct cables for hooking up laptop

				300
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Car Body

		Reference #		Learning Level: 200,250 or 300)		Rail Vehicle Maintenance Subject Areas / Module titles

								Unit Titles / Sub Modules

										Responsibilities / Course content

												Learning Objective Statements

		2143		200				Articulation		Inspecting and maintaining Link

		2144		200				Articulation		Inspecting and maintaining Link		Inspect link

		2145		200				Articulation		Inspecting and maintaining Link		Lubricate link

		2146		200				Articulation		Inspecting and maintaining Link		Adjust link

		2147		200				Articulation		Inspecting and maintaining Link		Replace link

		2149		200				Articulation		Inspecting and maintaining Bearings, Rollers and Slides

		2150		200				Articulation		Inspecting and maintaining Bearings, Rollers and Slides		Inspect bearings, rollers and slides

		2151		200				Articulation		Inspecting and maintaining Bearings, Rollers and Slides		Lubricate bearings, rollers and slides

		2152		200				Articulation		Inspecting and maintaining Bearings, Rollers and Slides		Replace bearings, rollers and slides

		2154		200				Articulation		Inspecting and maintaining Dampener

		2155		200				Articulation		Inspecting and maintaining Dampener		Inspect dampener

		2156		200				Articulation		Inspecting and maintaining Dampener		Lubricate dampener

		2157		200				Articulation		Inspecting and maintaining Dampener		Replace Dampener

		2159		200				Articulation		Inspecting and maintaining Bellows

		2160		200				Articulation		Inspecting and maintaining Bellows		Inspect bellows

		2161		200				Articulation		Inspecting and maintaining Bellows		Replace bellows

		2163		200				Articulation		Inspecting and maintaining Removable Panels

		2164		200				Articulation		Inspecting and maintaining Removable Panels		Inspect removable panels

		2165		200				Articulation		Inspecting and maintaining Removable Panels		Replace removable panels

		2167		200				Articulation		Inspecting and maintaining Articulation Joint

		2168		200				Articulation		Inspecting and maintaining Articulation Joint		Inspect articulation joint

		2169		200				Articulation		Inspecting and maintaining Articulation Joint		Lubricate articulation joint

		2170		200				Articulation		Inspecting and maintaining Articulation Joint		Repair articulation joint

		2171		200				Articulation		Inspecting and maintaining Articulation Joint		Replace articulation joint

		2173		200				Interior

		2174		200				Interior		Inspecting and maintaining Flooring

		2175		200				Interior		Inspecting and maintaining Flooring		Inspect flooring

		2176		200				Interior		Inspecting and maintaining Flooring		Clean flooring

		2177		200				Interior		Inspecting and maintaining Flooring		Test threshold heaters

		2178		200				Interior		Inspecting and maintaining Flooring		Repair flooring

		2179		200				Interior		Inspecting and maintaining Flooring		Repair threshold heaters

		2180		200				Interior		Inspecting and maintaining Flooring		Replace threshold heaters

		2181		200				Interior

		2182		200				Interior		Inspecting and maintaining Stairs

		2183		200				Interior		Inspecting and maintaining Stairs		Inspect stairs

		2184		200				Interior		Inspecting and maintaining Stairs		Clean stairs

		2185		200				Interior		Inspecting and maintaining Stairs		Test step heaters

		2186		200				Interior		Inspecting and maintaining Stairs		Repair stairs

		2187		200				Interior		Inspecting and maintaining Stairs		Repair step heaters

		2188		200				Interior		Inspecting and maintaining Stairs		Replace step heaters

		2189		200				Interior

		2190		200				Interior		Inspecting and maintaining Windows

		2191		200				Interior		Inspecting and maintaining Windows		Inspect windows

		2192		200				Interior		Inspecting and maintaining Windows		Clean windows

		2193		200				Interior		Inspecting and maintaining Windows		Inspect vandal guard

		2194		200				Interior		Inspecting and maintaining Windows		Clean vandal guard

		2195		200				Interior		Inspecting and maintaining Windows		Repair windows

		2196		200				Interior		Inspecting and maintaining Windows		Replace windows

		2197		200				Interior		Inspecting and maintaining Windows		Replace vandal guard

		2198		200				Interior

		2199		200				Interior		Inspecting and maintaining Seats

		2200		200				Interior		Inspecting and maintaining Seats		Inspect seats

		2201		200				Interior		Inspecting and maintaining Seats		Clean seats

		2202		200				Interior		Inspecting and maintaining Seats		Repair seats

		2203		200				Interior		Inspecting and maintaining Seats		Replace seats

		2204		200				Interior

		2205		200				Interior		Inspecting and maintaining Sanding System

		2206		200				Interior		Inspecting and maintaining Sanding System		Test sanding system

		2207		200				Interior		Inspecting and maintaining Sanding System		Clean sanding system

		2208		200				Interior		Inspecting and maintaining Sanding System		Fill sanding system

		2209		200				Interior		Inspecting and maintaining Sanding System		Repair sanding system

		2210		200				Interior

		2211		200				Interior		Inspecting and maintaining Stanchions/Modesty Panel

		2212		200				Interior		Inspecting and maintaining Stanchions/Modesty Panel		Inspect stanchions/modesty panel

		2213		200				Interior		Inspecting and maintaining Stanchions/Modesty Panel		Clean stanchions/modesty panel

		2214		200				Interior		Inspecting and maintaining Stanchions/Modesty Panel		Repair stanchions/modesty panel

		2215		200				Interior		Inspecting and maintaining Stanchions/Modesty Panel		Replace stanchions/modesty panel

		2216		200				Interior

		2217		200				Interior		Inspecting and maintaining Interior Panels

		2218		200				Interior		Inspecting and maintaining Interior Panels		Inspect interior panels

		2219		200				Interior		Inspecting and maintaining Interior Panels		Clean interior panels

		2220		200				Interior		Inspecting and maintaining Interior Panels		Repair interior panels

		2221		200				Interior		Inspecting and maintaining Interior Panels		Replace interior panels

		2222		200				Interior

		2223		200				Interior		Inspecting and maintaining Signage

		2224		200				Interior		Inspecting and maintaining Signage		Inspect signage

		2225		200				Interior		Inspecting and maintaining Signage		Replace signage

		2226		200				Interior

		2227		200				Interior		Inspecting and maintaining Low Level Exit Path Marking

		2228		200				Interior		Inspecting and maintaining Low Level Exit Path Marking		Inspect low level path exit marking

		2229		200				Interior		Inspecting and maintaining Low Level Exit Path Marking		Replace low level path exit marking

		2230		200				Interior

		2231		200				Interior		Inspecting and maintaining Fire Extinguisher

		2232		200				Interior		Inspecting and maintaining Fire Extinguisher		Inspect fire extinguisher

		2233		200				Interior		Inspecting and maintaining Fire Extinguisher		Replace fire extinguisher

		2234		200				Interior

		2235		200				Interior		Inspecting and maintaining First Aid Kit

		2236		200				Interior		Inspecting and maintaining First Aid Kit		Inspect first aid kit

		2237		200				Interior		Inspecting and maintaining First Aid Kit		Replace first aid kit

		2238		200				Interior

		2239		200				Interior		Inspecting and maintaining End Doors

		2240		200				Interior		Inspecting and maintaining End Doors		Inspect end doors

		2241		200				Interior		Inspecting and maintaining End Doors		Adjust end doors

		2242		200				Interior		Inspecting and maintaining End Doors		Repair end doors

		2243		200				Interior		Inspecting and maintaining End Doors		Replace end doors

		2245		200				Exterior

		2246		200				Exterior		Inspecting and maintaining Body Panels

		2247		200				Exterior		Inspecting and maintaining Body Panels		Inspect body panels

		2248		200				Exterior		Inspecting and maintaining Body Panels		Repair body panels

		2249		200				Exterior		Inspecting and maintaining Body Panels		Replace body panels

		2250		200				Exterior

		2251		200				Exterior		Inspecting and maintaining Skirts/Struts

		2252		200				Exterior		Inspecting and maintaining Skirts/Struts		Inspect skirts/struts

		2253		200				Exterior		Inspecting and maintaining Skirts/Struts		Repair skirts/struts

		2254		200				Exterior		Inspecting and maintaining Skirts/Struts		Replace skirts/struts

		2255		200				Exterior

		2256		200				Exterior		Inspecting and maintaining Mirrors

		2257		200				Exterior		Inspecting and maintaining Mirrors		Inspect mirrors

		2258		200				Exterior		Inspecting and maintaining Mirrors		Clean mirrors

		2259		200				Exterior		Inspecting and maintaining Mirrors		Test mirror heaters

		2260		200				Exterior		Inspecting and maintaining Mirrors		Repair mirrors

		2261		200				Exterior		Inspecting and maintaining Mirrors		Replace mirrors

		2262		200				Exterior		Inspecting and maintaining Mirrors		Repair mirror heaters

		2263		200				Exterior		Inspecting and maintaining Mirrors		Replace mirror heaters

		2264		200				Exterior

		2265		200				Exterior		Inspecting and maintaining Grab Rails

		2266		200				Exterior		Inspecting and maintaining Grab Rails		Inspect grab rails

		2267		200				Exterior		Inspecting and maintaining Grab Rails		Replace grab rails

		2268		200				Exterior

		2269		200				Exterior		Inspecting and maintaining Wipers

		2270		200				Exterior		Inspecting and maintaining Wipers		Test wipers

		2271		200				Exterior		Inspecting and maintaining Wipers		Inspect wipers

		2272		200				Exterior		Inspecting and maintaining Wipers		Replace wipers

		2273		200				Exterior

		2274		200				Exterior		Inspecting and maintaining Horn/Gong/Whistle

		2275		200				Exterior		Inspecting and maintaining Horn/Gong/Whistle		Test horn/gong/whistle

		2276		200				Exterior		Inspecting and maintaining Horn/Gong/Whistle		Inspect horn/gong/whistle

		2277		200				Exterior		Inspecting and maintaining Horn/Gong/Whistle		Replace horn/gong/whistle

		2278		200				Exterior

		2279		200				Exterior		Inspecting and maintaining Windows/Frames

		2280		200				Exterior		Inspecting and maintaining Windows/Frames		Inspect windows/frames

		2281		200				Exterior		Inspecting and maintaining Windows/Frames		Replace windows/frames

		2282		200				Exterior

		2283		200				Exterior		Inspecting and maintaining Under-Frame and Brackets

		2284		200				Exterior		Inspecting and maintaining Under-Frame and Brackets		Measure under-frame and brackets

		2285		200				Exterior		Inspecting and maintaining Under-Frame and Brackets		Inspect under-frame and brackets

		2286		200				Exterior		Inspecting and maintaining Under-Frame and Brackets		Repair under-frame and brackets

		2287		200				Exterior		Inspecting and maintaining Under-Frame and Brackets		Replace under-frame and brackets

		2288		200				Exterior

		2289		200				Exterior		Inspecting and maintaining Equipment Boxes (Mounts and Covers)

		2290		200				Exterior		Inspecting and maintaining Equipment Boxes (Mounts and Covers)		Inspect equipment boxes

		2291		200				Exterior		Inspecting and maintaining Equipment Boxes (Mounts and Covers)		Repair equipment boxes

		2292		200				Exterior		Inspecting and maintaining Equipment Boxes (Mounts and Covers)		Replace equipment boxes

		2293		200				Exterior

		2294		200				Exterior		Inspecting and maintaining Snow Plow/Pilot

		2295		200				Exterior		Inspecting and maintaining Snow Plow/Pilot		Measure snow plow/pilot

		2296		200				Exterior		Inspecting and maintaining Snow Plow/Pilot		Inspect snow plow/pilot

		2297		200				Exterior		Inspecting and maintaining Snow Plow/Pilot		Repair snow plow/pilot

		2298		200				Exterior		Inspecting and maintaining Snow Plow/Pilot		Replace snow plow/pilot

		2299		200				Exterior

		2300		200				Exterior		Inspecting and maintaining ADA Ramps/Tread Plate

		2301		200				Exterior		Inspecting and maintaining ADA Ramps/Tread Plate		Inspect ADA ramps/tread plate

		2302		200				Exterior		Inspecting and maintaining ADA Ramps/Tread Plate		Repair ADA ramps/tread plate

		2303		200				Exterior		Inspecting and maintaining ADA Ramps/Tread Plate		Replace ADA ramps/tread plate

		2304		200				Exterior

		2305		200				Exterior		Inspecting and maintaining Wheel Chair Lifts

		2306		200				Exterior		Inspecting and maintaining Wheel Chair Lifts		Test wheel chair lifts

		2307		200				Exterior		Inspecting and maintaining Wheel Chair Lifts		Inspect wheel chair lifts

		2308		200				Exterior		Inspecting and maintaining Wheel Chair Lifts		Repair wheel chair lifts

		2309		200				Exterior		Inspecting and maintaining Wheel Chair Lifts		Replace wheel chair lifts

		2310		200				Exterior

		2311		200				Exterior		Inspecting and maintaining Ducts and Grills

		2312		200				Exterior		Inspecting and maintaining Ducts and Grills		Inspect ducts and grills

		2313		200				Exterior		Inspecting and maintaining Ducts and Grills		Clean ducts and grills

		2314		200				Exterior		Inspecting and maintaining Ducts and Grills		Repair ducts and grills

		2315		200				Exterior		Inspecting and maintaining Ducts and Grills		Replace ducts and grills

		2316		200				Exterior

		2317		200				Exterior		Inspecting and maintaining Safety Boards

		2318		200				Exterior		Inspecting and maintaining Safety Boards		Measure safety boards

		2319		200				Exterior		Inspecting and maintaining Safety Boards		Inspect safety boards

		2320		200				Exterior		Inspecting and maintaining Safety Boards		Repair safety boards

		2321		200				Exterior		Inspecting and maintaining Safety Boards		Replace safety boards

		2322		200				Exterior

		2323		200				Exterior		Inspecting and maintaining Between Car Barriers/Chains

		2324		200				Exterior		Inspecting and maintaining Between Car Barriers/Chains		Inspect between car barriers/chains

		2325		200				Exterior		Inspecting and maintaining Between Car Barriers/Chains		Replace between car barriers/chains

		2328		200				Lighting Systems		Inspecting and maintaining Door Buttons

		2329		200				Lighting Systems		Inspecting and maintaining Door Buttons		Test door buttons

		2330		200				Lighting Systems		Inspecting and maintaining Door Buttons		Inspect door buttons

		2331		200				Lighting Systems		Inspecting and maintaining Door Buttons		Replace door buttons

		2333		200				Lighting Systems		Inspecting and maintaining Emergency Flashers

		2334		200				Lighting Systems		Inspecting and maintaining Emergency Flashers		Test emergency flashers

		2335		200				Lighting Systems		Inspecting and maintaining Emergency Flashers		Inspect emergency flashers

		2336		200				Lighting Systems		Inspecting and maintaining Emergency Flashers		Replace emergency flashers

		2338		200				Lighting Systems		Inspecting and maintaining Door Indicator Lights

		2339		200				Lighting Systems		Inspecting and maintaining Door Indicator Lights		Test door indicator lights

		2340		200				Lighting Systems		Inspecting and maintaining Door Indicator Lights		Inspect door indicator lights

		2341		200				Lighting Systems		Inspecting and maintaining Door Indicator Lights		Replace door indicator lights

		2343		200				Lighting Systems		Inspecting and maintaining Head Lights

		2344		200				Lighting Systems		Inspecting and maintaining Head Lights		Test head lights

		2345		200				Lighting Systems		Inspecting and maintaining Head Lights		Inspect head lights

		2346		200				Lighting Systems		Inspecting and maintaining Head Lights		Replace head lights

		2347		200				Lighting Systems		Inspecting and maintaining Head Lights		Align head lights

		2348		200				Lighting Systems		Inspecting and maintaining Head Lights		Clean head lights

		2350		200				Lighting Systems		Inspecting and maintaining Stop/Tail Lights

		2351		200				Lighting Systems		Inspecting and maintaining Stop/Tail Lights		Test stop/tail lights

		2352		200				Lighting Systems		Inspecting and maintaining Stop/Tail Lights		Inspect stop/tail lights

		2353		200				Lighting Systems		Inspecting and maintaining Stop/Tail Lights		Replace stop/tail lights

		2355		200				Lighting Systems		Inspecting and maintaining Brake Indicator Lights

		2356		200				Lighting Systems		Inspecting and maintaining Brake Indicator Lights		Test brake indicator lights

		2357		200				Lighting Systems		Inspecting and maintaining Brake Indicator Lights		Inspect brake indicator lights

		2358		200				Lighting Systems		Inspecting and maintaining Brake Indicator Lights		Replace brake indicator lights

		2360		200				Lighting Systems		Inspecting and maintaining Roof/Rail Lights

		2361		200				Lighting Systems		Inspecting and maintaining Roof/Rail Lights		Test roof/rail lights

		2362		200				Lighting Systems		Inspecting and maintaining Roof/Rail Lights		Inspect roof/rail lights

		2363		200				Lighting Systems		Inspecting and maintaining Roof/Rail Lights		Replace roof/rail lights

		2364		200				Lighting Systems		Inspecting and maintaining Roof/Rail Lights		Align roof/rail lights

		2365		200				Lighting Systems		Inspecting and maintaining Roof/Rail Lights		Clean roof/rail lights

		2367		300				Lighting Systems		Inspecting and maintaining Marker Lights

		2368		200				Lighting Systems		Inspecting and maintaining Marker Lights		Test marker lights

		2369		200				Lighting Systems		Inspecting and maintaining Marker Lights		Inspect marker lights

		2370		200				Lighting Systems		Inspecting and maintaining Marker Lights		Replace marker lights

		2372		200				Lighting Systems		Inspecting and maintaining Interior Lights

		2373		200				Lighting Systems		Inspecting and maintaining Interior Lights		Test interior lights

		2374		200				Lighting Systems		Inspecting and maintaining Interior Lights		Inspect interior lights

		2375		200				Lighting Systems		Inspecting and maintaining Interior Lights		Replace interior lights

		2377		200				Lighting Systems		Inspecting and maintaining Car Fault Indicator

		2378		200				Lighting Systems		Inspecting and maintaining Car Fault Indicator		Test car fault indicator

		2379		200				Lighting Systems		Inspecting and maintaining Car Fault Indicator		Inspect car fault indicator

		2380		200				Lighting Systems		Inspecting and maintaining Car Fault Indicator		Replace car fault indicator

		2382		200				Lighting Systems		Inspecting and maintaining Passenger Emergency Lights

		2383		200				Lighting Systems		Inspecting and maintaining Passenger Emergency Lights		Test passenger emergency lights

		2384		200				Lighting Systems		Inspecting and maintaining Passenger Emergency Lights		Inspect passenger emergency lights

		2385		200				Lighting Systems		Inspecting and maintaining Passenger Emergency Lights		Replace passenger emergency lights

		2386		200				Lighting Systems

		2387		200				Lighting Systems		Performing Preventive Stop Request Lights

		2388		200				Lighting Systems		Performing Preventive Stop Request Lights		Test stop request lights

		2389		200				Lighting Systems		Performing Preventive Stop Request Lights		Inspect stop request lights

		2390		200				Lighting Systems		Performing Preventive Stop Request Lights		Replace stop request lights

		2393		200				Cab		Inspecting and maintaining Cab Door

		2394		200				Cab		Inspecting and maintaining Cab Door		Inspect cab door

		2395		200				Cab		Inspecting and maintaining Cab Door		Repair cab door

		2396		200				Cab		Inspecting and maintaining Cab Door		Replace cab door

		2397		200				Cab

		2398		200				Cab		Inspecting and maintaining Windshield/Frame

		2399		200				Cab		Inspecting and maintaining Windshield/Frame		Inspect windshield/frame

		2400		200				Cab		Inspecting and maintaining Windshield/Frame		Repair windshield/frame

		2401		200				Cab		Inspecting and maintaining Windshield/Frame		Replace windshield/frame

		2402		200				Cab

		2403		200				Cab		Performing Preventative Maintenance on Operator Seat

		2404		200				Cab		Performing Preventative Maintenance on Operator Seat		Test operator seat

		2405		200				Cab		Performing Preventative Maintenance on Operator Seat		Inspect operator seat

		2406		200				Cab		Performing Preventative Maintenance on Operator Seat		Repair operator seat

		2407		200				Cab		Performing Preventative Maintenance on Operator Seat		Replace operator seat

		2409		200				Cab		Inspecting and maintaining Operator Controls/Indicators

		2410		200				Cab		Inspecting and maintaining Operator Controls/Indicators		Test operator controls/indicators

		2411		200				Cab		Inspecting and maintaining Operator Controls/Indicators		Inspect controls/indicators

		2412		200				Cab		Inspecting and maintaining Operator Controls/Indicators		Clean controls/indicators

		2413		200				Cab		Inspecting and maintaining Operator Controls/Indicators		Replace controls/indicators

		2414		200				Cab		Inspecting and maintaining Operator Controls/Indicators		Repair controls/indicators

		2416		200				Cab		Inspecting and maintaining Breakers/Cut-Out Switches

		2417		200				Cab		Inspecting and maintaining Breakers/Cut-Out Switches		Inspect breakers/cut-out switches

		2418		200				Cab		Inspecting and maintaining Breakers/Cut-Out Switches		Repair breakers/cut-out switches

		2419		200				Cab		Inspecting and maintaining Breakers/Cut-Out Switches		Replace breakers/cut-out switches

		2421		200				Cab		Inspecting and maintaining Wiper Motors/Regulator

		2422		200				Cab		Inspecting and maintaining Wiper Motors/Regulator		Test wiper motors/regulator

		2423		200				Cab		Inspecting and maintaining Wiper Motors/Regulator		Inspect wiper motors/regulator

		2424		200				Cab		Inspecting and maintaining Wiper Motors/Regulator		Repair wiper motors/regulator

		2425		200				Cab		Inspecting and maintaining Wiper Motors/Regulator		Replace wiper motors/regulator

		2427		200				Cab		Inspecting and maintaining Cab Ceiling Lighting

		2428		200				Cab		Inspecting and maintaining Cab Ceiling Lighting		Test cab ceiling lighting

		2429		200				Cab		Inspecting and maintaining Cab Ceiling Lighting		Inspect cab ceiling lighting

		2430		200				Cab		Inspecting and maintaining Cab Ceiling Lighting		Replace cab ceiling lighting

		2431		200				Cab		Inspecting and maintaining Cab Ceiling Lighting		Repair cab ceiling lighting

		2432		200				Cab

		2433		200				Cab		Inspecting and maintaining Dash Lights

		2434		200				Cab		Inspecting and maintaining Dash Lights		Test dash lights

		2435		200				Cab		Inspecting and maintaining Dash Lights		Inspect dash lights

		2436		200				Cab		Inspecting and maintaining Dash Lights		Repair dash lights

		2437		200				Cab		Inspecting and maintaining Dash Lights		Replace dash lights

		2438		200				Cab

		2439		200				Cab		Inspecting and maintaining First Aid Kit

		2440		200				Cab		Inspecting and maintaining First Aid Kit		Inspect first aid kit

		2441		200				Cab		Inspecting and maintaining First Aid Kit		Replace first aid kit

		2442		200				Cab

		2443		200				Cab		Inspecting and maintaining Fire Extinguisher

		2444		200				Cab		Inspecting and maintaining Fire Extinguisher		Inspect fire extinguisher

		2445		200				Cab		Inspecting and maintaining Fire Extinguisher		Replace fire extinguisher

		2447		200				Cab		Inspecting and maintaining Sun Visors

		2448		200				Cab		Inspecting and maintaining Sun Visors		Test sun visors

		2449		200				Cab		Inspecting and maintaining Sun Visors		Inspect sun visors

		2450		200				Cab		Inspecting and maintaining Sun Visors		Repair sun visors

		2451		200				Cab		Inspecting and maintaining Sun Visors		Replace sun visors

		2142		300				Articulation		Troubleshooting link

		2148		300				Articulation		Troubleshooting bearings, rollers and slides

		2153		300				Articulation		Troubleshooting dampener

		2158		300				Articulation		Troubleshooting bellows

		2162		300				Articulation		Troubleshooting removable panels

		2166		300				Articulation		Troubleshooting articulation joint

		2327		300				Lighting Systems		Troubleshooting door buttons

		2332		300				Lighting Systems		Troubleshooting emergency flashers

		2337		300				Lighting Systems		Troubleshooting door indicator lights

		2342		300				Lighting Systems		Troubleshooting head lights

		2349		300				Lighting Systems		Troubleshooting stop/tail lights

		2354		300				Lighting Systems		Troubleshooting brake indicator lights

		2359		300				Lighting Systems		Troubleshooting roof/rail lights

		2366		209						Troubleshooting marker lights

		2371		300				Lighting Systems		Troubleshooting interior lights

		2376		300				Lighting Systems		Troubleshooting car fault indicator

		2381		300				Lighting Systems		Troubleshooting passenger emergency lights

		2392		300				Cab		Troubleshooting cab door

		2408		300				Cab		Troubleshooting operator controls/indicators

		2415		300				Cab		Troubleshooting breakers/cut-out switches

		2420		300				Cab		Troubleshooting wiper motors/regulator

		2426		300				Cab		Troubleshooting cab ceiling / lighting

		2172

		2244

		2326

		2391

		2446						Cab
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Doors

		Reference #		Learning Level: 200,250 or 300)		Rail Vehicle Maintenance Subject Areas / Module titles

								Unit Titles / Sub Modules

										Responsibilities / Course content

												Learning Objective Statements

		2453		200				Door Controls		Inspecting and maintaining Control Unit

		2454		200				Door Controls		Inspecting and maintaining Control Unit		Inspect control unit

		2455		200				Door Controls		Inspecting and maintaining Control Unit		Test control unit

		2456		200				Door Controls		Inspecting and maintaining Control Unit		Replace control unit

		2457		200				Door Controls		Inspecting and maintaining Control Unit		Download software

		2459		200				Door Controls		Inspecting and maintaining Door Cut-Out

		2460		200				Door Controls		Inspecting and maintaining Door Cut-Out		Test door cut-out

		2461		200				Door Controls		Inspecting and maintaining Door Cut-Out		Repair door cut-out

		2462		200				Door Controls		Inspecting and maintaining Door Cut-Out		Replace door cut-out

		2464		200				Door Controls		Inspecting and maintaining Out of Service Light

		2465		200				Door Controls		Inspecting and maintaining Out of Service Light		Test out of service light

		2466		200				Door Controls		Inspecting and maintaining Out of Service Light		Replace out of service light

		2468		200				Door Controls		Inspecting and maintaining Relays/Solenoids

		2469		200				Door Controls		Inspecting and maintaining Relays/Solenoids		Test relays/solenoids

		2470		200				Door Controls		Inspecting and maintaining Relays/Solenoids		Replace relays/solenoids

		2472		200				Door Controls		Inspecting and maintaining Motors/Engines

		2473		200				Door Controls		Inspecting and maintaining Motors/Engines		Test motors/engines

		2474		200				Door Controls		Inspecting and maintaining Motors/Engines		Repair motors/engines

		2475		200				Door Controls		Inspecting and maintaining Motors/Engines		Replace motors/engines

		2476		200				Door Controls		Inspecting and maintaining Motors/Engines		Adjust motors/engines

		2479		200				Door Controls		Inspecting and maintaining Switches

		2480		200				Door Controls		Inspecting and maintaining Switches		Test switches

		2481		200				Door Controls		Inspecting and maintaining Switches		Adjust switches

		2482		200				Door Controls		Inspecting and maintaining Switches		Replace switches

		2484		200				Door Controls		Inspecting and maintaining Sensors

		2485		200				Door Controls		Inspecting and maintaining Sensors		Test sensors

		2486		200				Door Controls		Inspecting and maintaining Sensors		Adjust sensors

		2487		200				Door Controls		Inspecting and maintaining Sensors		Replace sensors

		2489		200				Door Controls		Inspecting and maintaining Sensitive Edges

		2490		200				Door Controls		Inspecting and maintaining Sensitive Edges		Test sensitive edges

		2491		200				Door Controls		Inspecting and maintaining Sensitive Edges		Adjust sensitive edges

		2492		200				Door Controls		Inspecting and maintaining Sensitive Edges		Replace sensitive edges

		2494		200				Door Controls		Inspecting and maintaining ADA Warnings

		2495		200				Door Controls		Inspecting and maintaining ADA Warnings		Test ADA warnings

		2496		200				Door Controls		Inspecting and maintaining ADA Warnings		Replace ADA warnings

		2498		200				Door Controls		Inspecting and maintaining Crew Switch

		2499		200				Door Controls		Inspecting and maintaining Crew Switch		Test crew switch

		2500		200				Door Controls		Inspecting and maintaining Crew Switch		Repair crew switch

		2501		200				Door Controls		Inspecting and maintaining Crew Switch		Replace crew switch

		2503		200				Door Controls		Inspecting and maintaining Emergency Release

		2504		200				Door Controls		Inspecting and maintaining Emergency Release		Test emergency release

		2505		200				Door Controls		Inspecting and maintaining Emergency Release		Adjust emergency release

		2506		200				Door Controls		Inspecting and maintaining Emergency Release		Lubricate emergency release

		2507		200				Door Controls		Inspecting and maintaining Emergency Release		Repair emergency release

		2508		200				Door Controls		Inspecting and maintaining Emergency Release		Replace emergency release

		2511		200				Door Panel and Track		Inspecting and maintaining Roller/Hangers

		2512		200				Door Panel and Track		Inspecting and maintaining Roller/Hangers		Inspect roller/hangers

		2513		200				Door Panel and Track		Inspecting and maintaining Roller/Hangers		Adjust roller/hangers

		2514		200				Door Panel and Track		Inspecting and maintaining Roller/Hangers		Lubricate roller/hangers

		2515		200				Door Panel and Track		Inspecting and maintaining Roller/Hangers		Repair roller/hangers

		2516		200				Door Panel and Track		Inspecting and maintaining Roller/Hangers		Replace roller/hangers

		2518		200				Door Panel and Track		Inspecting and maintaining Window/Frame

		2519		200				Door Panel and Track		Inspecting and maintaining Window/Frame		Inspect window/frame

		2520		200				Door Panel and Track		Inspecting and maintaining Window/Frame		Clean window/frame

		2521		200				Door Panel and Track		Inspecting and maintaining Window/Frame		Replace window/frame

		2523		200				Door Panel and Track		Inspecting and maintaining Gasket/Seals

		2524		200				Door Panel and Track		Inspecting and maintaining Gasket/Seals		Inspect gasket/seals

		2525		200				Door Panel and Track		Inspecting and maintaining Gasket/Seals		Adjust gasket/seals

		2526		200				Door Panel and Track		Inspecting and maintaining Gasket/Seals		Lubricate gasket/seals

		2527		200				Door Panel and Track		Inspecting and maintaining Gasket/Seals		Repair gasket/seals

		2528		200				Door Panel and Track		Inspecting and maintaining Gasket/Seals		Replace gasket/seals

		2530		200				Door Panel and Track		Inspecting and maintaining Door Guide

		2531		200				Door Panel and Track		Inspecting and maintaining Door Guide		Inspect door guide

		2532		200				Door Panel and Track		Inspecting and maintaining Door Guide		Adjust door guide

		2533		200				Door Panel and Track		Inspecting and maintaining Door Guide		Replace door guide

		2535		200				Door Panel and Track		Inspecting and maintaining Door Locks

		2536		200				Door Panel and Track		Inspecting and maintaining Door Locks		Test door locks

		2537		200				Door Panel and Track		Inspecting and maintaining Door Locks		Replace door locks

		2539		200				Door Panel and Track		Inspecting and maintaining Hinge

		2540		200				Door Panel and Track		Inspecting and maintaining Hinge		Test hinge

		2541		200				Door Panel and Track		Inspecting and maintaining Hinge		Lubricate hinge

		2542		200				Door Panel and Track		Inspecting and maintaining Hinge		Adjust hinge

		2543		200				Door Panel and Track		Inspecting and maintaining Hinge		Replace hinge

		2545		200				Tools		Tools

		2546		200				Tools		Tools		Demonstrate ability to use a laptop/portable test unit

		2547		200				Tools		Tools		Demonstrate ability to use gauges

		2548		200				Tools		Tools		Demonstrate ability to use a sensitive edge tester

		2549		200				Tools		Tools		Demonstrate ability to use a window zipper tool

		2477		250				Door Controls		Inspecting and maintaining Motors/Engines		Rebuild motors/engines

		2452		300				Door Controls		Troubleshooting control unit

		2458		300				Door Controls		Troubleshooting door cut-out

		2463		300				Door Controls		Troubleshooting out of service light

		2467		300				Door Controls		Troubleshooting relays / solenoids

		2471		300				Door Controls		Troubleshooting motors/engines

		2478		300				Door Controls		Troubleshooting switches

		2483		300				Door Controls		Troubleshooting sensors

		2488		300				Door Controls		Troubleshooting sensitive edges

		2493		300				Door Controls		Troubleshooting ADA warnings

		2497		300				Door Controls		Troubleshooting crew switch

		2502		300				Door Controls		Troubleshooting emergency release

		2510		300				Door Panel and Track		Troubleshooting rollers/hangers

		2517		300				Door Panel and Track		Troubleshooting window/frame

		2522		300				Door Panel and Track		Troubleshooting gasket seals

		2529		300				Door Panel and Track		Troubleshooting door guide

		2534		300				Door Panel and Track		Troubleshooting door locks

		2538		300				Door Panel and Track		Troubleshooting hinge

		2509

		2544
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Comm Sys

		Reference #		Learning Level: 200,250 or 300)		Rail Vehicle Maintenance Subject Areas / Module titles

								Unit Titles / Sub Modules

										Responsibilities / Course content

												Learning Objective Statements

		2551		200				Communication Control Unit		Inspecting and maintaining Radio (Two-Way)

		2552		200				Communication Control Unit		Inspecting and maintaining Radio (Two-Way)		Test radio (two way)

		2553		200				Communication Control Unit		Inspecting and maintaining Radio (Two-Way)		Replace radio (two way)

		2554		200				Communication Control Unit		Inspecting and maintaining Radio (Two-Way)		Repair radio (two way)

		2556		200				Communication Control Unit		Maintaining Dedicated Power Supply (Radio)

		2557		200				Communication Control Unit		Maintaining Dedicated Power Supply (Radio)		Replace dedicated power supply (radio)

		2559		200				Communication Control Unit		Inspecting and maintaining Handset/Mic

		2560		200				Communication Control Unit		Inspecting and maintaining Handset/Mic		Test handset/mic

		2561		200				Communication Control Unit		Inspecting and maintaining Handset/Mic		Replace handset/mic

		2562		200				Communication Control Unit		Inspecting and maintaining Handset/Mic		Repair handset/mic

		2564		200				Communication Control Unit		Inspecting and maintaining Public Address System

		2565		200				Communication Control Unit		Inspecting and maintaining Public Address System		Test control unit public address system

		2566		200				Communication Control Unit		Inspecting and maintaining Public Address System		Repair public address system

		2568		200				Communication Control Unit		Inspecting and maintaining Amplifier(s)

		2569		200				Communication Control Unit		Inspecting and maintaining Amplifier(s)		Test amplifier(s)

		2570		200				Communication Control Unit		Inspecting and maintaining Amplifier(s)		Adjust amplifier(s)

		2571		200				Communication Control Unit		Inspecting and maintaining Amplifier(s)		Replace amplifier(s)

		2572		200				Communication Control Unit		Inspecting and maintaining Amplifier(s)		Rebuild amplifier(s)

		2574		200				Communication Control Unit		Inspecting and maintaining Automatic Announcement Circuit

		2575		200				Communication Control Unit		Inspecting and maintaining Automatic Announcement Circuit		Test automatic announcement circuit

		2576		200				Communication Control Unit		Inspecting and maintaining Automatic Announcement Circuit		Replace automatic announcement circuit

		2577		200				Communication Control Unit		Inspecting and maintaining Automatic Announcement Circuit		Rebuild automatic announcement circuit

		2581		200				Communication Control Unit		Inspecting and maintaining Interior Communications

		2582		200				Communication Control Unit		Inspecting and maintaining Interior Communications		Test interior communications

		2583		200				Communication Control Unit		Inspecting and maintaining Interior Communications		Replace interior communications

		2585		200				Communication Control Unit		Inspecting and maintaining Passenger Emergency Intercom

		2586		200				Communication Control Unit		Inspecting and maintaining Passenger Emergency Intercom		Test passenger emergency intercom

		2587		200				Communication Control Unit		Inspecting and maintaining Passenger Emergency Intercom		Repair passenger emergency intercom

		2588		200				Communication Control Unit		Inspecting and maintaining Passenger Emergency Intercom		Replace passenger emergency intercom

		2590		200				Communication Control Unit		Inspecting and maintaining Passenger Emergency Switch

		2591		200				Communication Control Unit		Inspecting and maintaining Passenger Emergency Switch		Test passenger emergency switch

		2592		200				Communication Control Unit		Inspecting and maintaining Passenger Emergency Switch		Repair passenger emergency switch

		2593		200				Communication Control Unit		Inspecting and maintaining Passenger Emergency Switch		Replace passenger emergency switch

		2594		200				Communication Control Unit		Inspecting and maintaining Switch

		2595		200				Communication Control Unit		Inspecting and maintaining Switch		Test speakers

		2596		200				Communication Control Unit		Inspecting and maintaining Switch		Measure speakers

		2597		200				Communication Control Unit		Inspecting and maintaining Switch		Repair speakers

		2598		200				Communication Control Unit		Inspecting and maintaining Switch		Replace speakers

		2600		200				Communication Control Unit		Inspecting and maintaining Antenna

		2601		200				Communication Control Unit		Inspecting and maintaining Antenna		Test antenna

		2602		200				Communication Control Unit		Inspecting and maintaining Antenna		Measure antenna

		2603		200				Communication Control Unit		Inspecting and maintaining Antenna		Replace antenna

		2605		200				Communication Control Unit		Inspecting and maintaining Speed Sensor Cable

		2606		200				Communication Control Unit		Inspecting and maintaining Speed Sensor Cable		Test speed sensor cable

		2607		200				Communication Control Unit		Inspecting and maintaining Speed Sensor Cable		Replace speed sensor cable

		2609		200				Communication Control Unit		Inspecting and maintaining Pulse Conditioning Unit

		2610		200				Communication Control Unit		Inspecting and maintaining Pulse Conditioning Unit		Test pulse conditioning unit

		2611		200				Communication Control Unit		Inspecting and maintaining Pulse Conditioning Unit		Replace pulse conditioning unit

		2614		200				Signs		Inspecting and maintaining Destination Signs

		2615		200				Signs		Inspecting and maintaining Destination Signs		Inspect destination signs

		2616		200				Signs		Inspecting and maintaining Destination Signs		Test destination signs

		2617		200				Signs		Inspecting and maintaining Destination Signs		Repair destination signs

		2618		200				Signs		Inspecting and maintaining Destination Signs		Replace destination signs

		2620		200				Signs		Inspecting and maintaining Next Stop Signs

		2621		200				Signs		Inspecting and maintaining Next Stop Signs		Inspect next stop signs

		2622		200				Signs		Inspecting and maintaining Next Stop Signs		Test next stop signs

		2623		200				Signs		Inspecting and maintaining Next Stop Signs		Repair next stop signs

		2624		200				Signs		Inspecting and maintaining Next Stop Signs		Replace next stop signs

		2626		200				Signs		Inspecting and maintaining Route Sign

		2627		200				Signs		Inspecting and maintaining Route Sign		Inspect route sign

		2628		200				Signs		Inspecting and maintaining Route Sign		Test route sign

		2629		200				Signs		Inspecting and maintaining Route Sign		Repair route sign

		2630		200				Signs		Inspecting and maintaining Route Sign		Replace route sign

		2633		200				Closed Circuit TV		Inspecting and maintaining Digital Video Recorder

		2634		200				Closed Circuit TV		Inspecting and maintaining Digital Video Recorder		Inspect

		2635		200				Closed Circuit TV		Inspecting and maintaining Digital Video Recorder		Replace

		2636		200				Closed Circuit TV		Inspecting and maintaining Digital Video Recorder		Reformat

		2637		200				Closed Circuit TV		Inspecting and maintaining Digital Video Recorder		Download

		2638		200				Closed Circuit TV		Inspecting and maintaining Digital Video Recorder		Test

		2639		200				Closed Circuit TV		Inspecting and maintaining Digital Video Recorder		Program

		2640		200				Closed Circuit TV		Inspecting and maintaining Digital Video Recorder		Repair

		2642		200				Closed Circuit TV		Inspecting and maintaining Removable Hard Drives

		2643		200				Closed Circuit TV		Inspecting and maintaining Removable Hard Drives		Inspect removable hard drives

		2644		200				Closed Circuit TV		Inspecting and maintaining Removable Hard Drives		Replace removable hard drives

		2645		200				Closed Circuit TV		Inspecting and maintaining Removable Hard Drives		Reformat removable hard drives

		2649		200				Closed Circuit TV		Inspecting and maintaining Cameras

		2650		200				Closed Circuit TV		Inspecting and maintaining Cameras		Inspect cameras

		2651		200				Closed Circuit TV		Inspecting and maintaining Cameras		Replace cameras

		2653		200				Closed Circuit TV		Inspecting and maintaining Amplifier(s)

		2654		200				Closed Circuit TV		Inspecting and maintaining Amplifier(s)		Test amplifier(s)

		2655		200				Closed Circuit TV		Inspecting and maintaining Amplifier(s)		Replace amplifier(s)

		2656		200				Closed Circuit TV		Inspecting and maintaining Amplifier(s)		Program amplifier(s)

		2658		200				Closed Circuit TV		Inspecting and maintaining Monitors

		2659		200				Closed Circuit TV		Inspecting and maintaining Monitors		Test monitors

		2660		200				Closed Circuit TV		Inspecting and maintaining Monitors		Replace monitors

		2662		200				Closed Circuit TV		Inspecting and maintaining Wiring

		2663		200				Closed Circuit TV		Inspecting and maintaining Wiring		Inspect wiring

		2664		200				Closed Circuit TV		Inspecting and maintaining Wiring		Replace wiring

		2665		200				Closed Circuit TV		Inspecting and maintaining Wiring		Repair wiring

		2667		200				Closed Circuit TV		Inspecting and maintaining Mounts/Hardware

		2668		200				Closed Circuit TV		Inspecting and maintaining Mounts/Hardware		Inspect mounts/hardware

		2669		200				Closed Circuit TV		Inspecting and maintaining Mounts/Hardware		Replace mounts/hardware

		2670		200				Closed Circuit TV		Inspecting and maintaining Mounts/Hardware		Repair mounts/hardware

		2550		300				Communication Control Unit		Troubleshooting radio (two-way)

		2555		300				Communication Control Unit		Troubleshooting dedicated power supply (radio)

		2558		300				Communication Control Unit		Troubleshooting handset/mic

		2563		300				Communication Control Unit		Troubleshooting public address system

		2567		300				Communication Control Unit		Troubleshooting amplifier(s)

		2573		300				Communication Control Unit		Troubleshooting automatic announcement circuit

		2578		300				Communication Control Unit		Inspecting and maintaining Software

		2579		300				Communication Control Unit		Inspecting and maintaining Software		Upload software

		2580		300				Communication Control Unit		Troubleshooting interior communications

		2584		300				Communication Control Unit		Troubleshooting radio passenger emergency intercom

		2589		300				Communication Control Unit		Troubleshooting radio passenger emergency switch

		2599		300				Communication Control Unit		Troubleshooting antenna

		2604		300				Communication Control Unit		Troubleshooting speed sensor cable

		2608		300				Communication Control Unit		Troubleshooting pulse conditioning unit

		2613		300				Signs		Troubleshooting detination signs

		2619		300				Signs		Troubleshooting next stop signs

		2625		300				Signs		Troubleshooting route sign

		2632		300				Closed Circuit TV		Troubleshooting digital video recorder

		2641		300				Closed Circuit TV		Troubleshooting removable hard drive

		2646		300				Closed Circuit TV		Inspecting and maintaining Software

		2647		300				Closed Circuit TV		Inspecting and maintaining Software		Download software

		2648		300				Closed Circuit TV		Troubleshooting cameras

		2652		300				Closed Circuit TV		Troubleshooting amplifier(s)

		2657		300				Closed Circuit TV		Troubleshooting monitors

		2661		300				Closed Circuit TV		Troubleshooting wiring

		2666		300				Closed Circuit TV		Troubleshooting mounts/hardware

		2612

		2631
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ATP-ATO

		Reference #		Learning Level: 200,250 or 300)		Rail Vehicle Maintenance Subject Areas / Module titles

								Unit Titles / Sub Modules

										Responsibilities / Course content

												Learning Objective Statements

		2672		200				Automatic Train Protection		Inspecting and maintaining Coils

		2673		200				Automatic Train Protection		Inspecting and maintaining Coils		Test coils

		2674		200				Automatic Train Protection		Inspecting and maintaining Coils		Inspect coils

		2677		200				Automatic Train Protection		Inspecting and maintaining Modules/CPU

		2678		200				Automatic Train Protection		Inspecting and maintaining Modules/CPU		Test modules/CPU

		2679		200				Automatic Train Protection		Inspecting and maintaining Modules/CPU		Replace modules/CPU

		2682		200				Automatic Train Protection		Inspecting and maintaining Circuit Boards

		2683		200				Automatic Train Protection		Inspecting and maintaining Circuit Boards		Test circuit boards

		2684		200				Automatic Train Protection		Inspecting and maintaining Circuit Boards		Replace circuit boards

		2687		200				Automatic Train Protection		Inspecting and maintaining Vital Relay

		2688		200				Automatic Train Protection		Inspecting and maintaining Vital Relay		Test vital relay

		2689		200				Automatic Train Protection		Inspecting and maintaining Vital Relay		Replace vital relay

		2692		200				Automatic Train Protection		Inspecting and maintaining Power Supply

		2693		200				Automatic Train Protection		Inspecting and maintaining Power Supply		Test power supply

		2694		200				Automatic Train Protection		Inspecting and maintaining Power Supply		Replace power supply

		2697		200				Automatic Train Protection		Inspecting and maintaining Radio/Antenna

		2698		200				Automatic Train Protection		Inspecting and maintaining Radio/Antenna		Test radio/antenna

		2699		200				Automatic Train Protection		Inspecting and maintaining Radio/Antenna		Replace radio/antenna

		2701		200				Automatic Train Protection		Inspecting and maintaining Operator Acknowledgement Button

		2702		200				Automatic Train Protection		Inspecting and maintaining Operator Acknowledgement Button		Test operator acknowledgement button

		2703		200				Automatic Train Protection		Inspecting and maintaining Operator Acknowledgement Button		Replace operator acknowledgement button

		2706		200				Automatic Train Protection		Inspecting and maintaining Operator By-Pass Switch

		2707		200				Automatic Train Protection		Inspecting and maintaining Operator By-Pass Switch		Test operator by-pass switch

		2708		200				Automatic Train Protection		Inspecting and maintaining Operator By-Pass Switch		Replace operator by-pass switch

		2710		200				Automatic Train Protection		Inspecting and maintaining Visual and Audible Alarms

		2711		200				Automatic Train Protection		Inspecting and maintaining Visual and Audible Alarms		Test visual and audible alarms

		2712		200				Automatic Train Protection		Inspecting and maintaining Visual and Audible Alarms		Replace visual and audible alarms

		2714		200				Automatic Train Protection		Inspecting and maintaining Train Operator Display

		2715		200				Automatic Train Protection		Inspecting and maintaining Train Operator Display		Test train operator display

		2716		200				Automatic Train Protection		Inspecting and maintaining Train Operator Display		Replace train operator display

		2718		200				Automatic Train Protection		Inspecting and maintaining Operator Interface Panel

		2719		200				Automatic Train Protection		Inspecting and maintaining Operator Interface Panel		Test operator interface panel

		2720		200				Automatic Train Protection		Inspecting and maintaining Operator Interface Panel		Replace operator interface panel

		2722		200				Automatic Train Protection		Inspecting and maintaining Speed Measuring Device

		2723		200				Automatic Train Protection		Inspecting and maintaining Speed Measuring Device		Test speed measuring device

		2724		200				Automatic Train Protection		Inspecting and maintaining Speed Measuring Device		Replace speed measuring device

		2727		200				Automatic Train Operation		Inspecting and maintaining Train Operator Display

		2728		200				Automatic Train Operation		Inspecting and maintaining Train Operator Display		Test train operator display

		2729		200				Automatic Train Operation		Inspecting and maintaining Train Operator Display		Replace train operator display

		2731		200				Automatic Train Operation		Inspecting and maintaining Train Operator Panel

		2732		200				Automatic Train Operation		Inspecting and maintaining Train Operator Panel		Test train operator panel

		2733		200				Automatic Train Operation		Inspecting and maintaining Train Operator Panel		Replace train operator panel

		2735		200				Automatic Train Operation		Inspecting and maintaining ATO Modules/CPU

		2736		200				Automatic Train Operation		Inspecting and maintaining ATO Modules/CPU		Test ato modules/CPU

		2737		200				Automatic Train Operation		Inspecting and maintaining ATO Modules/CPU		Replace ato modules/CPU

		2740		200				Automatic Train Operation		Inspecting and maintaining Power Supply

		2741		200				Automatic Train Operation		Inspecting and maintaining Power Supply		Test power supply

		2742		200				Automatic Train Operation		Inspecting and maintaining Power Supply		Replace power supply

		2745		200				Automatic Train Operation		Inspecting and maintaining Radio Antenna

		2746		200				Automatic Train Operation		Inspecting and maintaining Radio Antenna		Test radio/antenna

		2747		200				Automatic Train Operation		Inspecting and maintaining Radio Antenna		Replace radio/antenna

		2750		200				Automatic Train Operation		Inspecting and maintaining Train to Wayside Communication

		2751		200				Automatic Train Operation		Inspecting and maintaining Train to Wayside Communication		Test train to wayside communication

		2752		200				Automatic Train Operation		Inspecting and maintaining Train to Wayside Communication		Replace train to wayside communication

		2755		200				Automatic Train Operation		Inspecting and maintaining Operator Acknowledgement Button

		2756		200				Automatic Train Operation		Inspecting and maintaining Operator Acknowledgement Button		Test operator acknowledgement button

		2757		200				Automatic Train Operation		Inspecting and maintaining Operator Acknowledgement Button		Repair operator acknowledgement button

		2758		200				Automatic Train Operation		Inspecting and maintaining Operator Acknowledgement Button		Replace operator acknowledgement button

		2760		200				Automatic Train Operation		Inspecting and maintaining Operator By-Pass Switch

		2761		200				Automatic Train Operation		Inspecting and maintaining Operator By-Pass Switch		Test operator by-pass switch

		2762		200				Automatic Train Operation		Inspecting and maintaining Operator By-Pass Switch		Replace operator by-pass switch

		2764		200				Automatic Train Operation		Inspecting and maintaining Visual and Audible Alarms

		2765		200				Automatic Train Operation		Inspecting and maintaining Visual and Audible Alarms		Test visual and audible alarms

		2766		200				Automatic Train Operation		Inspecting and maintaining Visual and Audible Alarms		Replace visual and audible alarms

		2768		200				Automatic Train Operation		Inspecting and maintaining Operator Interface Panel

		2769		200				Automatic Train Operation		Inspecting and maintaining Operator Interface Panel		Test operator interface panel

		2770		200				Automatic Train Operation		Inspecting and maintaining Operator Interface Panel		Replace operator interface panel

		2773		200				Automatic Train Supervision		Inspecting and maintaining Monitor

		2774		200				Automatic Train Supervision		Inspecting and maintaining Monitor		Test monitor

		2775		200				Automatic Train Supervision		Inspecting and maintaining Monitor		Replace monitor

		2777		200				Automatic Train Supervision		Inspecting and maintaining Module/CPU

		2778		200				Automatic Train Supervision		Inspecting and maintaining Module/CPU		Test module/CPU

		2779		200				Automatic Train Supervision		Inspecting and maintaining Module/CPU		Replace module/CPU

		2782		200				Speed Regulator		Inspecting and maintaining Power Supply

		2783		200				Speed Regulator		Inspecting and maintaining Power Supply		Test power supply

		2784		200				Speed Regulator		Inspecting and maintaining Power Supply		Replace power supply

		2787		200				Speed Regulator		Inspecting and maintaining Module/CPU

		2788		200				Speed Regulator		Inspecting and maintaining Module/CPU		Test module/CPU

		2789		200				Speed Regulator		Inspecting and maintaining Module/CPU		Replace module/CPU

		2675		250				Automatic Train Protection		Inspecting and maintaining Coils		Rebuild coils

		2680		250				Automatic Train Protection		Inspecting and maintaining Modules/CPU		Rebuild modules/CPU

		2685		250				Automatic Train Protection		Inspecting and maintaining Circuit Boards		Rebuild circuit boards

		2690		250				Automatic Train Protection		Inspecting and maintaining Vital Relay		Rebuild vital relay

		2695		250				Automatic Train Protection		Inspecting and maintaining Power Supply		Rebuild power supply

		2704		250				Automatic Train Protection		Inspecting and maintaining Operator Acknowledgement Button		Rebuild operator acknowledgement button

		2738		250				Automatic Train Operation		Inspecting and maintaining ATO Modules/CPU		Rebuild ATO modules/CPU

		2743		250				Automatic Train Operation		Inspecting and maintaining Power Supply		Rebuild power supply

		2748		250				Automatic Train Operation		Inspecting and maintaining Radio Antenna		Rebuild radio/antenna

		2753		250				Automatic Train Operation		Inspecting and maintaining Train to Wayside Communication		Rebuild train to wayside communication

		2785		250				Speed Regulator		Inspecting and maintaining Power Supply		Rebuild power supply

		2671		300				Automatic Train Protection		Troubleshooting coils

		2676		300				Automatic Train Protection		Troubleshooting module/CPU

		2681		300				Automatic Train Protection		Troubleshooting circuit boards

		2686		300				Automatic Train Protection		Troubleshooting vital relay

		2691		300				Automatic Train Protection		Troubleshooting power supply

		2696		300				Automatic Train Protection		Troubleshooting radio/antenna

		2700		300				Automatic Train Protection		Troubleshooting operator acknowledgement button

		2705		300				Automatic Train Protection		Troubleshooting operator by-pass switch

		2709		300				Automatic Train Protection		Troubleshooting  visual and audible alarms

		2713		300				Automatic Train Protection		Troubleshooting train operator display

		2717		300				Automatic Train Protection		Troubleshooting operator interface panel

		2721		300				Automatic Train Protection		Troubleshooting speed measuring device

		2726		300				Automatic Train Operation		Troubleshooting train operator display

		2730		300				Automatic Train Operation		Troubleshooting train operator panel

		2734		300				Automatic Train Operation		Troubleshooting ATO Modules/CPU

		2739		300				Automatic Train Operation		Troubleshooting power supply

		2744		300				Automatic Train Operation		Troubleshooting radio antenna

		2749		300				Automatic Train Operation		Troubleshooting train to wayside communication

		2754		300				Automatic Train Operation		Troubleshooting operator acknowledgement button

		2759		300				Automatic Train Operation		Troubleshooting by-pass switch

		2763		300				Automatic Train Operation		Troubleshooting visual and audible alarms

		2767		300				Automatic Train Operation		Troubleshooting operator interface panel

		2772		300				Automatic Train Supervision		Troubleshooting monitor

		2776		300				Automatic Train Supervision		Troubleshooting module/CPU

		2781		300				Speed Regulator		Troubleshooting power supply

		2786		300				Speed Regulator		Troubleshooting module/CPU

		2725

		2771

		2780
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(SAMPLE)



QUALIFICATIONS AND SELECTION

PROCEDURES



ADOPTED BY



(INSERT EMPLOYERS’ NAMES OR EMPLOYER GROUP NAME OR ASSOCIATION)



(INSERT NAME OF UNION OR LABOR ORGANIZATION)









DEVELOPED IN COOPERATION WITH THE

U. S. DEPARTMENT OF LABOR 

OFFICE OF APPRENTICESHIP





APPROVED BY _______________________________________

REGISTRATION AGENCY



DATE APPROVED: ____________________________________













The certification of this selection procedure is not a determination that, when implemented, it meets the requirements of the Uniform Guidelines on Employee Selection Procedures (41 CFR, part 60-3) or Title 29 CFR, part 30.  Note that selection procedures may need to be modified to provide reasonable accommodations to qualified individuals with disabilities.




SECTION I. - MINIMUM QUALIFICATIONS (EXAMPLES)



Applicants will meet the following minimum qualifications: 



A.	Age 



The JATC will establish qualifications regarding minimum age limits.  (Applicant must provide evidence of minimum age respecting any applicable State Laws or regulations.)  Apprentices must not be less than 16 years of age.



B.	Education



A high school diploma or GED equivalency is required.  Applicant must provide an official transcript(s) for high school and post high school education and training.  All GED records must be submitted if applicable.  Opportunities for technical preparation shall be provided by the sponsoring agency to all existing employees failing to meet the above requirements.  Students in an approved high school or vocational/technical secondary institution may be accepted as part of the apprenticeship program, provided there is prior written agreement between the educational institution and the JATC, based on advice and consent of the NJATC.



Applicants must submit a DD-214 to verify military training and/or experience if they are veterans and wish to receive consideration for such training/experience.



	C.	Physical



Applicants will be physically capable of performing the essential functions of the apprenticeship program with or without a reasonable accommodation, and without posing a direct threat to the health and safety of the individual or others.



Applicants may be subject to a physical agility or fitness test, or screened for the current illegal use of drugs or both on acceptance into the program and prior to being employed.  The cost of the examination and/or drug screening may be the responsibility of the NJATC or the Employer. 



D. Aptitude Test



	All applicants must pass each section of a locally determined aptitude test.  













SECTION II. - APPLICATION PROCEDURES



A.	Applicants will be accepted at times determined by JATC.  All persons requesting an application will have one made available upon signing the applicant log.



B.	All applications will be identical in form and requirements.  The application form will be numbered in sequence corresponding with the number appearing on the applicant log so that all applications can be accounted for.  Columns will be provided on the applicant log to show race/ethnic and sex identification and the progress by dates and final disposition of each application.



C.	Before completing the application, each applicant will be required to review the Career Ladder Training Standards and will be provided information about the program.  If the applicant has any additional questions on the qualifications or needs additional information to complete the application, it will be provided by the JATC. (Rail Car Maintenance Technician is often a rung up from Helper or Custodian and there are career levels within “Technician” in many cases.  Beyond this, employees are often promoted into management positions after occupying several rungs of the career ladder over their work lives.  The transit industry offers an opportunity for tremendous career growth and lifelong learning.)



D.	Receipt of the properly completed application form, along with required supporting documents (proof of age, driver’s license, birth certificate or other acceptable documentation; copy of high school diploma, GED Certificate or other acceptable documentation) will constitute the completed application.



E.	Completed applications will be checked for minimum qualifications.  Applicants deficient in one or more qualifications or requirements or making false statements on their application will be notified in writing of their disqualification.  The applicant will also be notified of the appeal rights available to them.  No further processing of the application will be taken.



F.	Applicants meeting the minimum qualifications and submitting the required documents will be notified where and when to appear for an interview (if applicable).





SECTION III. -  SELECTION PROCEDURES



A.	The JATC will schedule the interview (if applicable) and evaluation session.  All applicants who have met the minimum qualifications and have submitted the required documents must be notified of the date, time, and place to appear.  



B.	The interviewer(s) will rate each applicant during the interview on each of the factors on the applicant rating form taking into account the information on the application and required documents, if applicable.  The interviewer will record the questions asked and the general nature of the applicant’s answers.  The interviewer will then prepare a written summary of his or her judgment of the applicant derived from the interview.



C.	After completing the interview and evaluation of the applicants, the individual rating scores of the interviewer(s) will be added together and averaged to determine the applicant’s final rating.



D.	Applicants will be placed on a ”Ranking List” according to their scores at the evaluation session, with the applicant having the highest score being at the top of the list, and all applicants then listed in descending order based on score.



E.   As openings for the registration of new apprentices occur, the highest ranked applicant will be notified of selection by telephone.  It will be the responsibility of the applicant to keep the JATC informed of his/her current mailing address and telephone number.



F.	Selected applicants must respond to the notice of selection within (a locally determined number of) hours of notice.  If applicants cannot be reached by telephone, their names will be passed and notice sent to their address by ”Certified Mail-Return Receipt Requested” to determine if the applicants are still interested.  If no response is received in fifteen (15) working days from the written notice, the applicant’s name will be removed from the list.  Only one certified notice will be mailed.



G.	Qualified applicants remaining on a preceding ranking list will automatically be carried forward on the new ranking list and slotted in wherever their rating score placed them for a period of two (2) years, unless the applicant has been removed from the list by his/her own written request or following failure to respond to an apprentice opening.  Applicants who were not placed during the two (2) year period that they were on the ranking list will be required to reapply.



H.	During the two (2)-year period, applicants who feel that their qualifications have improved since their original rating may submit documented evidence of such additional experience or training and request reevaluation and rating at the next regular processing cycle.




SECTION IV. - DIRECT ENTRY



JATCs who wish to invoke the direct entry provision may do so without regard to the existing selection procedure or minimum qualifications used for entry into the apprenticeship program.  Individuals selected into the apprenticeship program via direct entry shall only include those individuals described below who have received training or employment in an occupation directly or indirectly related to the occupation(s) registered in these Standards.  The JATC will award Credit for Previous Experience in accordance with Section XII of these Standards, and will pay the apprentice(s) at the wage rate commensurate with their skill attainment.   The Credit for Previous Experience shall be awarded without regard to race, color, religion, national origin or sex.  The methods for direct entry shall include the following:



A.	Youth who complete a Job Corps training program in any occupation covered in these Standards, who meet the minimum qualifications of the apprenticeship program, may be admitted directly into the program, or if no Transit Rail Car Maintenance Technician Apprenticeship opening is available, the Job Corps graduate may be placed at the top of the current applicant ranking list and given first opportunity for placement.  The JATC will evaluate the Job Corps training received for granting appropriate credit on the term of apprenticeship.  Entry of Job Corps graduates will be done without regard to race, color, religion, national origin, or gender.  (Note:  This is a method of direct entry into the apprenticeship program.)



B.			An employee of a non-signatory employer not qualifying as a journeyworker when the employer becomes signatory, will be evaluated by the JATC in accordance with the procedures for the granting of credit for previous experience, and registered at the appropriate period of apprenticeship based on previous work experience and related training.  Any employee not eligible for receipt of credit must make application in accordance with the normal application procedures.  (Note:  This is a method of direct entry into the apprenticeship program, whereby all minimum qualifications are waived.)



C.	An individual who signs an authorization card during an organizing effort, wherein fifty-one percent (51%) or more of the employees have signed authorization cards, whether or not the employer becomes signatory, and is an employee of the non-signatory employer and does not qualify as a journeyworker, will be evaluated in accordance with the procedures for the granting of credit for previous experience and registered by the JATC at the appropriate period of apprenticeship based on previous work experience and related training.  Any employee not eligible for receipt of credit must make application in accordance with the normal application procedures.  Entry into the program through this method shall be done without regard to race, color, religion, national origin, or sex. (Note:  This is a method of direct entry into the apprenticeship program).  For such applicants to be considered they must:



1.	be employed in the JATC’s jurisdiction when the authorization card was signed;



2.	have been employed by the employer before the organizational effort commenced;



3.	have been offered the opportunity to sign authorization cards and be evaluated along with all other employees of the employer; and



4.	provide reliable documentation to the JATC to show they were an employee performing Transit Rail Car Maintenance Technician work prior to signing the authorization card.



D.	Military Veterans who completed military technical training school and participated in a registered Rail Car Maintenance Technician Apprenticeship program while in the military may be given direct entry into the Rail Car Maintenance Technician Apprenticeship program.  The JATC will evaluate the military training received for granting appropriate credit on the term of Rail Car Maintenance Technician Apprenticeship and the appropriate wage rate.  The JATC will determine what training requirements they need to meet to ensure they receive all necessary training for completion of the Rail Car Maintenance Technician Apprenticeship program.  Entry of Military Veterans shall be done without regard to race, color, religion, national origin, or sex.  (Note:  This is a method of direct entry into the apprenticeship program.)



   

SECTION V. - COMPLAINT PROCEDURE



A.	Any trainee or applicant for Rail Car Maintenance Technician Apprenticeship who believes that he/she has been discriminated against on the basis of race, color, religion, national origin, or sex, with regard to Rail Car Maintenance Technician Apprenticeship or that the equal opportunity standards with respect to his /her selection have not been followed in the operation of a Rail Car Maintenance Technician Apprenticeship program, may personally or through an authorized representative, file a complaint with the Registration Agency or, at the trainee’s or applicant’s election, with the private review body established by the JATC (if applicable).  



B.	The complaint will be in writing and will be signed by the complainant.  It must include the name, address, and telephone number of the person allegedly discriminated against, the JATC involved, and a brief description of the circumstances of the failure to apply equal opportunity standards.



C.	The complaint must be filed not later than 180 days from the date of the alleged discrimination or specified failure to follow the equal opportunity standards, and, in the case of complaints filed directly with the review bodies designated by the JATC to review such complaints, any referral of such complaint by the complainant to the Registration Agency must occur within the time limitation stated above or 30 days from the final decision of such review body, whichever is later.  The time may be extended by the Registration Agency for good cause shown.  

 

D.	Complaints of discrimination in the Rail Car Maintenance Technician Apprenticeship program may be filed and processed under Title 29, CFR part 30, and the procedures as set forth above.



E.	The JATC will provide written notice of their complaint procedure to all applicants for Rail Car Maintenance Technician Apprenticeship and all trainees.  





SECTION VI. - MAINTENANCE OF RECORDS



The JATC will keep adequate records including a summary of the qualifications of each applicant, the basis for evaluation and for selection or rejection of each applicant, the records pertaining to interviews of applicants, the original application for each applicant, information relative to the operation of the Rail Car Maintenance Technician Apprenticeship program, including, but not limited to, job assignment, promotion, demotion, layoff, or termination, rates of pay or other forms of compensation or conditions of work, hours including hours of work and, separately, hours of training provided, and any other records pertinent to a determination of compliance with the regulations at Title 29, CFR part 30, as may be required by the U.S. Department of Labor.  The records pertaining to individual applicants, selected or rejected, will be maintained in such manner as to permit the identification of minority and female (minority and non-minority) participants.



Each JATC must retain a statement of its AAP for the prompt achievement of full and equal opportunity in apprenticeship, including all data and analysis made pursuant to the requirements of Title 29, CFR part 30.4.  Each JATC also must maintain evidence that its qualification standards have been validated in accordance with the requirements set forth in Title 29, CFR part 30.5(b).



In addition to the above requirements, adequate records will include a brief summary of each interview and the conclusions on each of the specific factors, e.g., motivation, ambition, and willingness to accept direction which are part of the total judgment.  Records will be maintained for five (5) years from the date of last action and made available upon request to the U.S. Department of Labor or other authorized representative.




SECTION VII. - OFFICIAL ADOPTION OF SELECTION PROCEDURES



The (Insert Employers Names or Employer Group Name or Association) (Insert Name of Union or Labor Organization) hereby officially adopts these Selection Procedures on this ___________ Day of (Insert Month/Year).





__________________________			________________________

Signature of Management			Signature of Labor



__________________________			________________________

Printed Name					Printed Name





	__________________________			________________________

	Signature of Management			Signature of Labor



	__________________________			________________________

Printed Name					Printed Name





Sponsor(s) may designate the appropriate person(s) to sign the Standards on their behalf.
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ETA-671 Apprenticeship Agreement 

AER Sponsor Manual


		
APPRENTICE REGISTRATION-SECTION II
OMB No. 1205-0223   Expires: 04/30/2015            



		Warning:  This agreement does not constitute a certification under Title 29, CFR, Part 5 for the employment of the apprentice on Federally financed or assisted construction projects.  Current certifications must be obtained from the Office of Apprenticeship (OA) or the recognized State Apprenticeship Agency shown below.  (Item 24)

		The program sponsor and apprentice agree to the terms of the Apprenticeship Standards incorporated as part of this Agreement.  The sponsor will not discriminate in the selection and training of the apprentice in accordance with the Equal Opportunity Standards in Title 29 CFR Part 30, and Executive Order 11246.  This agreement may be terminated by either of the parties, citing cause(s), with notification to the registration agency, in compliance with Title 29, CFR, Part 29



		PART A: TO BE COMPLETED BY APPRENTICE.  NOTE TO SPONSOR: PART A SHOULD ONLY BE FILLED OUT BY APPRENTICE.



		1. Name (Last, First, Middle) and Address  
*Social Security Number


                                                                                -  -     

(No., Street, City, State, Zip Code, Telephone Number)


     

		Answer Both A and B (Voluntary)


(Definitions on reverse)


4.
 a.  Ethnic Group (Mark one)


 Hispanic or Latino


 Not Hispanic or Latino



 b.  Race (Mark one or more)


 American Indian or Alaska native


 Asian


 Black or African American


 Native Hawaiian or other



Pacific Islander


 White

		5. Veteran Status (Mark one)


 Non-Veteran


 Veteran



		

		

		6.  Education Level (Mark one)


 8th grade or less


 9th to 12th grade

 GED


 High School Graduate or


     Greater


 Post Secondary or Technical



Training



		2. Date of Birth (Mo., Day, Yr.)


     

		3. Sex (Mark one)


 Female Male            

		

		



		7a. Employment Status (Mark one)                               Existing Employee
 New Employee             

7b. Career Linkage or Direct Entry (Mark one) (Instructions on reverse)             One-Stop Referral        None            Trade Adjustment Assistance          


       Job Corps        YouthBuild             Direct Entry: HUD/STEP-UP      School-to-Registered Apprenticeship      





                                                   



		8. Signature of Apprentice
Date


     
     

		9. Signature of Parent/Guardian (if minor)
Date


     
     



		PART B: SPONSOR:  EXCEPT FOR ITEMS 6, 7, 8, 10a. -10c, REMAINDER OF ITEMS REPOPULATED FROM PROGRAM REGISTRATION. 



		1. Sponsor Program No.

     

Sponsor Name and Address (No. Street, City, County, State, Zip Code)


     

		2a Occupation (The work processes listed in the standards are part of this agreement).


     



		2b Occupation Code:     

2b.1. Interim Credentials


Only applicable to Part B, 3.b. and 3.c. (Mark one)


        Yes      No



		

		3. Occupation Training


Approach (Mark one)

3a.  Time-Based


3b.  Competency-Based


3c.  Hybrid 

		4. Term


(Hrs., Mos., Yrs.)


     

 FORMDROPDOWN 


		5. Probationary Period


(Hrs., Mos., Yrs.)

     

 FORMDROPDOWN 




		

		6. Credit for Previous


Experience (Hrs., Mos., Yrs.)


     

 FORMDROPDOWN 


		7. Term Remaining


(Hrs., Mos., Yrs.)

     

 FORMDROPDOWN 


		8. Date Apprenticeship Begins


     



		9a. Related Instruction


(Number of Hours Per Year)


     

		9b. Apprentice Wages for Related Instruction


 Will Be Paid   Will Not Be Paid

		9c. Related Training Instruction Source


     



		10. Wages: (Instructions on reverse)



		10a. Pre-Apprenticeship Hourly Wage $      
10b. Apprentice’s Entry Hourly Wage $     
10c. Journeyworker’s Hourly Wage $     



		Check Box

		Period 1

		2

		3

		4

		5

		6

		7

		8

		9

		10



		10d. Term 

 Hrs.,  Mos., or Yrs.

		     

		     

		     

		     

		     

		     

		     

		     

		     

		     



		10e. Wage Rate


(Mark one) %  or $ 

		     

		     

		     

		     

		     

		     

		     

		     

		     

		     



		11. Signature of Sponsor’s Representative(s)
Date Signed


     
     

		13.
Name and Address of Sponsor Designee to Receive Complaints



(If applicable)


     



		12. Signature of Sponsor’s Representative(s)
Date Signed


     
     

		



		PART C: TO BE COMPLETED BY REGISTRATION AGENCY



		1. Registration Agency and Address


     

		2. Signature (Registration Agency)


     

		3. Date Registered


     



		4. Apprentice Identification Number (Definition on reverse):
     





Program Definitions and/or Instructions:

Part A


Item 4.a. Definition - Ethnic Group:


Hispanic or Latino.  A person of Cuban, Mexican, Puerto Rican, South or Central American, or other Spanish culture or origin, regardless of race.  The



term, “Spanish origin,” can be used in addition to “Hispanic or Latino.”


Item 4.b. Definitions - Race:

American Indian or Alaska Native.  A person having origins in any of the original peoples of North and South America (including Central America), and who maintains tribal affiliation or community attachment.


Asian.  A person having origins in any of the original peoples of the Far East, Southeast Asia, or the Indian subcontinent including, for example, Cambodia, China, India, Japan, Korea, Malaysia, Pakistan, the Philippine Islands, Thailand, and Vietnam.


Black or African American.  A person having origins in any of the black racial groups of Africa.  Terms such as “Haitian” or “Negro” can be used in addition to “Black or African American.”


Native Hawaiian or Other Pacific Islander.  A person having origins in any of the original peoples of Hawaii, Guam, Samoa, or other Pacific Islands.


White.  A person having origins in any of the original peoples of Europe, the Middle East, or North Africa.


Item 7b. Instructions:


Indicate any career linkage (definitions follow) or direct entry.  Enter “None” if no career linkage or direct entry applies.


Career linkage includes participation in programs that provided employment, training and other services to adults, youth and dislocated workers.  Funds for these activities are provided by the U.S. Department of Labor/Employment and Training Administration (U.S. DOL/ETA) to states and local communities.


One-Stop Referral.  Includes Workforce Investment Act (WIA) and Employment Services (ES) participants referred to the Registered Apprenticeship program and/or apprentices that receive WIA funded services that support their participation in their Registered Apprenticeship program.

Trade Adjustment Assistance.  Includes trade-affected workers who have become unemployed as a result of increased imports or shifts in 


production out of the United States.

Job Corps.  Youth ages 16-24 years usually receiving services in a residential setting.

YouthBuild.  Program transferred from the U.S. Department of Housing and Urban Development (HUD) to U.S. DOL/ETA in September 2006.  It assists youth ages 16-24 to obtain education and skill training and advance toward post-secondary education and career pathways in construction and other high growth, high demand occupations while building affordable housing in their communities.

School-to-Registered Apprenticeship.  Program designed to allow high school youth ages 16 - 17 to enter a Registered Apprenticeship program and continue after graduation with full credit given for the high school portion.

HUD/STEP-UP.  Developed in conjunction with HUD.  The program provides the actual apprenticeship experience and the framework for moving into high-skill Registered Apprenticeship.

Direct Entry.  A graduate from an accredited technical training school, Job Corps training program, Youth Build Program, or a participant in a military apprenticeship program, any of which training is specifically related to the occupation and incorporated in the Registered Apprenticeship standards.  Also, insert the name of the program.


Part B

Item 2.b.1.  Interim Credentials.  Based on program standards that utilize the competency-based or hybrid training approach, and, upon request of the program sponsor, the credentials are issued as certificates by the Registration Agency.  Interim credentials provide certification of competency attainment by an apprentice.


Item 3. 

Occupation Training Approach.  The program sponsor decides which of the three training methods to use in the program as follows:


3.a.
Time-Based Training Approach - apprentice required to complete a specific number of hours of on-the-job learning (OJL) and related training instruction (RTI).


3.b.
Competency-Based Training Approach - apprentice required to demonstrate competency in defined subject areas and does not require any specific hours of OJL or RTI; or


3.c.
Hybrid-Training Approach - apprentice required to complete a minimum number of OJL and RTI hours and demonstrate competency in the defined subject areas.

Item 4. 
Term (Hrs., Mos., Yrs.).  Based on the program sponsor’s training approach.  See Part B, Item 4.  Available in the terms of the Apprenticeship Standards.


Item 5. 
Probationary Period (Hrs. Mos., Yrs.)  Probation period cannot exceed 25 percent of the length of the program or one year, whichever is shorter.

Item 7. 
Term Remaining (Hrs., Mos., Yrs.).  After Part B, Item 6., Credit for Previous Experience (Hrs., Mos., Yrs.) is determined by the program sponsor. The Term Remaining (Hrs., Mos., Yrs.) in Part B, Item 7., for the apprentice to complete the apprenticeship is based on the training approach indicated above in Part B, Item 3.  The term remaining is available in the terms of the Apprenticeship Standards.

Item 10. 
Wage Instructions:


10a.

Pre-Apprentice hourly wage:  sponsor enters the individual’s hourly wage in the quarter prior to becoming an apprentice.

10b. 

Apprentice’s entry hourly wage (hourly dollar amount paid):  sponsor enters this apprentice’s entry hourly wage.


10c.

Journeyworker’s wage:  sponsor enters wage per hour.

10d. 

Term:  sponsor enters in each box the apprentice schedule of pay for each advancement period based on the program sponsor’s training approach.  See Part B, Item 3., and is available in the terms of the Apprenticeship Standards.

10e.

Percent or dollar amount:  sponsor marks one.


Note:
10c. If the employer is signatory to a collective bargaining agreement, the journeyworker’s wage rate in the applicable collective bargaining



   agreement is identified.  Apprenticeship program sponsors not covered by a collective bargaining agreement must identify a minimum



   journeyworker’s hourly wage rate that will be the basis for the progressive wage schedule identified in Item 10e. of this agreement.



10d. The employer agrees to pay the hourly wage rate identified in this section to the apprentice each period of the apprenticeship based on the                successful completion of the training approach and related instructions outlined in the Apprenticeship Standards.  The period may be expressed in hours, months, or years.


            10e. The wage rates are expressed either as a percent or in dollars and cents of the journeyworker’s wage depending on the industry. 

Example (Time-based approach) - 3 YEAR APPRENTICESHIP PROGRAM

Term

Period 1
Period 2
Period 3
Period 4
Period 5
Period 6

hrs., mos., yrs.
1000 hrs.
1000 hrs.
1000 hrs.
1000 hrs.
1000 hrs.
1000 hrs.


%

55
60
65
70
80
90


Example (Time-based approach) - 4 YEAR APPRENTICESHIP PROGRAM

Term

Period 1
Period 2
Period 3
Period 4
Period 5
Period 6
Period 7
Period 8

hrs., mos., yrs.
6 mos.
6 mos.
6 mos.
6 mos.
6 mos.
6 mos.
6 mos.
6 mos.


%

50
55
60
65
70
75
80
90


Item 13. Identifies the individual or entity responsible for receiving complaints (Code of Federal Regulations, CFR, Title 29 part 29.7(k)).

Part C.


Item 4. Definition:  The Registered Apprenticeship Partners Information Data System (RAPIDS) encrypts the apprentice’s social security number and generates a unique identification number to identify the apprentice.  It replaces the social security number to protect the apprentice’s privacy.

		*The submission of your social security number is requested.  The apprentice’s social security number will only be used to verify the apprentice’s periods of employment and wages for purposes of complying with the Office of Management and Budget related to common measures of the Federal job training and employment programs for measuring performance outcomes and for purposes of the Government Performance and Results Act.  The Office of Apprenticeship will use wage records through the Wage Record Interchange System and needs the apprentice’s social security number to match this number against the employers’ wage records. Also, the apprentice’s social security number will be used, if appropriate, for purposes of the Davis Bacon Act of 1931, as amended, U.S. Code Title 40, Sections 276a to 276a-7, and Title 29 CFR 5, to verify and certify to the U.S. Department of Labor, Wage and Hour Division, that you are a registered apprentice to ensure that the employer is complying with the geographic prevailing wage of your occupational classification.  Failure to disclose your social security number on this form will not affect your right to be registered as an apprentice.  Civil and criminal provisions of the Privacy Act apply to any unlawful disclosure of your social security number, which is prohibited.






		The collection and maintenance of the data on ETA-671, Apprentice Registration – Section II Form, is authorized under the National Apprenticeship Act, 29 U.S.C. 50, and CFR 29 Part 29.1.  The data is used for apprenticeship program statistical purposes and is maintained, pursuant to the Privacy Act of 1974 (5 U.S.C. 552a.), in a system of records entitled, DOL/ETA-4, Registered Apprenticeship Partners Information Management Data System (RAPIDS) at the U.S. Department of Labor, Office of Apprenticeship,.  Data may be disclosed to a State Apprenticeship Agency to determine an assessment of skill needs and program information, and in connection with federal litigation or when required by law.








		Persons are not required to respond to this collection of information unless it displays a currently valid OMB control number.  Public reporting burden for this collection of information is estimated to average five minutes per response, including the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information.  The obligation to respond is required to obtain or retain benefits under 29 USC 50.  Send comments regarding this burden or any other aspect of this collection of information including suggestions for reducing this burden to the U.S. Department of Labor, Office of Apprenticeship, 200 Constitution Avenue, N.W., Room N-5311, Washington, D.C. 20210 (Paperwork Reduction Project 1205-0023.)
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SPONSOR


QUICK START


GUIDE

The purpose of this RAPIDS Sponsor’s Quick Start Guide is to enable the new user to Access the system and perform the basic actions of registering, canceling and completing apprentices.  For a more extensive and in depth discussion of the capabilities of the RAPIDS system please consult the complete edition of the RAPIDS manual.
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1.1   Accessing RAPIDS Website 

Note: Before beginning the training session, please set up your computer and be ready for the training.


To access RAPIDS:


1. At your browser address box (Internet Explorer is the preferred browser), enter the following URL in the IE Address Box:
https://www.rapids.doleta.gov

2. The “Security Warning Message” screen appears.
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Click Agree.


4. The RAPIDS login screen appears
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1.2 Log In


These next few steps will show a user how to log in to RAPIDS and prepare to work on the various functions necessary to register apprentices and programs. To log in, follow the steps below:


1. Enter the User ID that was assigned to you in the USER ID box.


2. Enter the password that was assigned to you in the Password box.


3. Click on the Login button or press the Enter key on your keyboard.
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Result: The Home page will display, as shown below:
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1.3 Register Apprentice


From the Apprentice Main Page, click the Register tab.
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This function allows you to create a new apprentice record.  The data elements of an apprentice record are organized into five sub-tabs:


· Program & Occupation


· Name & Address Info


· Ethnicity, Race, Education


· RTI Info


· Confirm & Sign


To create a new apprentice record, follow the steps for each section below:


Note: Entry is required in all fields with an asterisk (*) beside the field name.


On the Program & Occupation Section


· Select a Program from the drop-down list.


· The system will display the occupation drop-down list. Select the occupation on the drop-down list.


· Click Next to proceed to Name & Address section.
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Confirm & Sign Section


Continue entering registration data.  In order to complete the process of registering an apprentice, you must confirm by attaching your electronic signature as shown on the next page.  When you have completed the last page of data entry, you will be taken to the bottom of a page showing the information you entered, with the Confirm & Sign function at the bottom.


If you wish to change or correct any of the data you entered before confirming, click the Update button that corresponds to the page you wish to correct.
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To complete the registration, check the Electronic Signature box, and then click the Save & Complete Registration Request button.  You will be returned to the Apprentice List View page, with the new record added to the list.


Note: After the Apprentice Registration Request is complete, the ATR will review it. If it was approved, then the process is completed. If the ATR declines the Apprentice Registration, the Sponsor can review it on the List View and will have the option to re-submit it.


1.4   Complete Apprentice


This function allows you to modify one or more apprentice records to reflect the completion of his or her apprenticeship. To complete an apprenticeship, click the Apprentice tab, then click the Complete sub tab. Select a program and occupation (optional). You will see the table of all active apprentices for which you are responsible, with a preview icon for each one, and a "Select" column on the left containing check-boxes with which to select apprentices for completion.
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To complete apprentices:


1. Check the box for each apprentice you wish to complete.  To complete all of the apprentices in your list, click the Select All box at the top of the column.


2. Click the Review for Completion button above the table.  You will be shown a table of all of the apprentices you have selected for completion.
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Result: System displays the Complete Apprentice form
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Note: Entry is required in all fields with an asterisk (*) beside the field name.


3. Enter the Completion Wage for each apprentice.


4. Enter the Completion Date for each apprentice, in MM/DD/YYYY format; or click the calendar icon to select a date.


5. Click Save & Submit Completion to save your request, or Quit to cancel the operation.


To verify the Completion Record:


1. Click the Apprentice tab.


2. Select the Program name fro the drop down list.


3. Select the occupation from the drop down list (option)


4. Select the “Inactive” option. 


Result: The system will display the completed record(s) on the list
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1.5   Cancel Apprentice


This function allows you to cancel an apprentice's participation in an apprenticeship program. To cancel an apprentice, click the Apprentice tab, then click the Cancel sub tab. Select a program and occupation (optional). You will see the list of all active apprentices for which you are responsible, and a "Select" column on the left containing check-boxes with which to select apprentices for cancellation.
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To cancel apprentices:


1. Check the box for each apprentice you wish to cancel.  To cancel all of the apprentices in your list, click the Select All box at the top of the column.


2. Click the Review for Cancellation button above the list.  You will be shown a list of all of the apprentices you have selected for cancellation, showing the apprentice's information, and the information about his/her program and occupation.


Result: System displays the Cancel Apprentice form
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Note: Entry is required in all fields with an asterisk (*) beside the field name.


3. Enter the Cancellation Date for each apprentice, in MM/DD/YYYY format; or click the calendar icon to select a date.


4. Check whether the apprentice is being cancelled within his/her Probation Period.


5. Check whether the apprentice's Appeal Rights were explained.


6. Select the Reason for Cancellation from the drop-down list.


7. Click Submit Cancellation to complete the request for cancellation, or Quit to cancel the operation.
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Appendix C





    (SAMPLE)
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SECTION I - INTRODUCTION



The JATC enters this Affirmative Action Plan (AAP) with good faith for the purpose of promoting equality of opportunity into its Registered Apprenticeship Program.  The JATC seeks to increase the recruitment of qualified women and/or minorities for possible selection into the apprenticeship program in the event women and/or minorities are underutilized in the apprenticeship program. The JATC hereby adopts the following nondiscriminatory pledge and the AAP.



This AAP is a supplement to the Apprenticeship Standards.  Any changes made by the JATC will become part of this written AAP, once approved by the Registration Agency.





SECTION II - EQUAL OPPORTUNITY PLEDGE 



The JATC commits to the following Equal Opportunity Pledge:



”The recruitment, selection, employment, and training of apprentices during their apprenticeship shall be without discrimination because of race, color, religion, national origin, or sex.  The Sponsor will take affirmative action to provide equal opportunity in apprenticeship and will operate the apprenticeship program as required under Title 29 of the Code of Federal Regulations, part 30.”





SECTION III - UTILIZATION AND ANALYSIS, GOALS AND TIMETABLES



In order to allow positive recruitment and full utilization of minorities and women in the apprenticeship program, the JATC pledges to identify outreach efforts under Section IV which will be undertaken.  The purpose of the analysis is to determine the minority’s and women’s labor force in the JATC’s labor market area.  Once the labor force is determined, the JATC can determine if deficiencies exist in terms of underutilization of minorities and/or women in the occupations registered with the Registration Agency.  See attached Affirmative Action Plan Workforce Analysis Worksheet.)





SECTION IV - OUTREACH AND POSITIVE RECRUITMENT



The JATC’s AAP includes the following ”checked” outreach and positive recruitment efforts that would reasonably be expected to increase minority’s and women’s participation in apprenticeship by expanding the opportunity of minorities and women to become eligible for apprenticeship selection.  Once those efforts have been checked, the JATC will set forth the specific steps they intend to take under each identified effort.  The JATC will identify a significant number of activities in order to enable it to meet its obligation under Title 29, CFR part 30.4(c).  



	A.			An announcement of specific apprenticeship openings must be disseminated thirty (30) days in advance of the earliest date for application at each interval to the following agencies/organizations:



-	Registration Agency

-	Women’s Organizations/Centers

-	Local Schools

-	Employment Service Centers

-	One Stop Centers

-	Vocational Education Schools

-	Other Organizations/Centers (which can effectively reach minorities and women)

-	Newspapers (which are circulated in the minority community and among women)



  			The announcement will include the nature of the apprenticeship, requirements for admission to the apprenticeship, availability of apprenticeship opportunities, sources of apprenticeship applications, and the JATC equal opportunity policy.  The period for accepting applications as established by the JATC is: ________________

 

B.			Participation in annual workshops conducted by employment service agencies for the purpose of familiarizing school, employment service and other appropriate personnel with the apprenticeship program and current opportunities.



	C.			Cooperation with school boards and vocational educational systems to develop programs for preparing students to meet the standards and criteria required to qualify for entry into the apprenticeship program.



D.			Internal communication of the JATC’s equal opportunity policy should be conducted in such a manner to foster understanding, acceptance, and support among the JATC’s various officers, supervisors, employees, and members, and to encourage such persons to take the necessary action to aid in meeting its obligation under Title 29 CFR, part 30.



E.			Engaging in programs such as outreach for the positive recruitment and preparation of potential applicants for apprenticeship; where appropriate and feasible, such programs will provide for pre-testing experience and training.  In initiating and conducting these programs, the JATC may be required to work with other sponsors and appropriate community organizations.  The JATC will also initiate programs to prepare women and encourage women to enter traditionally male programs. 





F.			Encouraging the establishment and utilization of programs of pre- apprenticeship, preparatory trade training, or others designed to afford related work experience or prepare candidates for apprenticeship.  The JATC will make appropriate provisions in its affirmative action plan to assure that those who complete such programs are afforded full and equal opportunity for admission into the apprenticeship program.



G.			Utilizing journeyworkers to assist in the implementation of affirmative action in the apprenticeship program.



H.			Granting advance standing or credit on the basis of previously acquired experience, training, skills, or aptitude for all applicants equally.



I.			Other appropriate action to ensure that the recruitment, selection, employment, and training of trainees during their apprenticeship will be without discrimination because of race, color, religion, national origin, or sex (e.g., general publication of apprenticeship opportunities and advantages in advertisements, industry reports, articles, etc., use of present minority and female trainees and journeyworkers as recruiters; career counseling; development of reasonable procedures to ensure employment opportunity, including reporting systems, on-site reviews, briefing sessions).



(Identify Action:) 



Several transit agencies are working with local technical high schools developing transit-specific study plans for technical occupations.  This is currently taking place in New York City, Chicago, Philadelphia, and Washington, DC.  It is expected that other cities will follow suit in the future.  The Transportation Learning Center is encouraging, supporting, and providing technical assistance to these efforts.

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________



		FOR EACH ITEM CHECKED IN SECTION IV, LIST EACH SPECIFIC STEP THAT THE JATC WILL UNDERTAKE TO FULFILL THAT OUTREACH AND RECRUITMENT STEP

________________________________________________________________________________________________________________________________________________________________________________________________

(add additional pages as necessary)



SECTION V - ANNUAL REVIEW OF AFFIRMATIVE ACTION PLAN



The JATC will make an annual review of its current Plan and its overall effectiveness and institute any revisions or modifications warranted.  The review will analyze (independently and collectively) the affirmative action steps taken by the JATC for evaluating the positive impact, as well as the adverse impact in the areas of outreach and recruitment, selection, employment, and training.  They will work diligently to identify the cause and effect that results from their affirmative action measures.  The JATC will continually monitor these processes in order to identify the need for a new affirmative action effort and/or deletion of ineffective existing activity(ies).  All changes to the Plan must be submitted to the Registration Agency for approval.  The JATC will continually monitor the participation rates of minorities and women in the apprenticeship program in an effort to identify any type of underutilization.  If underutilization exists, corrective action will be immediately implemented.  The goals and timetables also will be reviewed periodically as determined by the Registration Agency and updated where necessary.




SECTION VI - OFFICIAL ADOPTION



The (Insert Employers Name or Employer Group Name or Association) (Insert Union or Labor Organization’s Name) hereby officially adopts this Affirmative Action Plan on this _________ Day of (Insert Month/Year).







__________________________			________________________

Signature of Management			Signature of Labor



__________________________			________________________

Printed Name					Printed Name





	__________________________			________________________

	Signature of Management			Signature of Labor



	__________________________			________________________

	Printed Name					Printed Name



Sponsor(s) may designate the appropriate person(s) to sign the Standards on their behalf.




AFFIRMATIVE ACTION PLAN

WORKFORCE ANALYSIS WORKSHEET



A.	SPONSOR INFORMATION

		Program Number:

		



		Name of Sponsor:

		



		Address:

		



		City/State/Zip Code:

		



		Contact Person:

		



		Phone Number:

		FAX Number:



		E-Mail Address:

		





B.	OCCUPATIONAL INFORMATION

		Occupational Title: *

		



		RAPIDS Code:

		O*NET/SOC Code:



		Type of selection method used:



		Labor Market Area description:





C.	LABOR MARKET AREA & OCCUPATIONAL PARTICIPATION DATA

		C.1 Total Labor Force in Labor Market Area *



		Number of Women:

		

		% of labor force



		Number of Minorities:

		

		% of labor force



		C.2 Working Age Population in Labor Market Area *



		Number of Women:

		

		% of labor force



		Number of Minorities:

		

		% of labor force



		C.3 Apprentice Participation in Craft/Occupation in National Apprenticeship System *



		Number of Women:

		

		% of apprentices



		Number of Minorities:

		

		% of apprentices



		C.4 The General Availability of Minorities and Women with the Present or Potential Capacity for Apprenticeship in Program Sponsor’s Labor Market Area. **



		Number of Women:

		



		Number of Minorities:

		





Resources for obtaining labor market information.

	

*	RAPIDS Data available from Registration Agency.



**	Program Sponsors may use any reasonable method for determining the general availability of minorities and women with the present or potential capacity for apprenticeship, including relying on the data recorded in Section C.1 for “Total Labor Force”, C.2 for “Working Age Population”, and C.3 “Apprentice Participation in Particular Craft/Occupation” to propose the entries for “The General Availability of Minorities and Women.”







D.	SPONSOR’S WORKFORCE DATA

		 D.1   Total Number of Journey/Craft Workers Employed:

		



		Number of Women:

		

		% of work force



		Number of Minorities:

		

		% of work force



		 D.2   Total Percentage of Apprentices or of Applicant Pool (depending on selection method used)



		Numerical percentage of Women apprentices or women in applicant pool:

		

		

%



		Numerical percentage of Minority apprentices or minorities in applicant pool:

		

		

% 





E.	ADDITIONAL RESOURCE DATA FOR CONSIDERATION IN ESTABLISHING GOALS

		

Industry Source Data

		Minority rate of participation

		Female rate of participation



		E.1    Registered Apprenticeship Partners Information Data System (RAPIDS):   *

		

		



		E.2    EEOC Occupational Employment Data: *

		

		





*	Data available from Registration Agency



	F.	DETERMINATION OF UTILIZATION

		Analysis

		Yes

		No



		Minority Underutilization:

		

		



		Female Underutilization:

		

		





G.	SPONSOR’S GOALS:



The program sponsor proposes and agrees to make a good faith effort to attain the goal of selecting ________ % minorities and ________ % women during the next EEO Review cycle.  These goals will not be used to discriminate against any qualified applicant on the basis of race, color, religion, national origin or sex.



The number of new apprentices to be hired during the next year (or selection period) is estimated to be: _________



H.	REGISTRATION AGENCY APPROVAL:

		Sponsor					Registration Agency

__________________________			__________________________

Sponsor’s Signature					Registration Agency Signature

___________________________		__________________________

Typed Name						Typed Name

___________________________		__________________________

Title							Title

___________________________		__________________________

Date Signed						Date Signed

	


Instructions for preparing and completing this worksheet



The purpose of this workforce analysis worksheet is to establish a benchmark against which the demographic composition of the sponsor’s apprenticeship program can be compared.  The sponsor must separately determine the availability of minorities and women for each occupational title represented by the program.  In determining availability, the sponsor must consider, at the very least, the factors identified at 29 CFR 30.4(e) in order to determine whether barriers to equal employment opportunity may exist with a particular occupational title.  



Part A The Program Sponsor information section may be prepared by the sponsor representative or servicing Registration Agency Representative.



Part B Occupational information will be taken from the registered program standards, and may be prepared by the sponsor representative or servicing Registration Agency Representative.  A Workforce Analysis Worksheet must be completed for each occupational title identified.



Part C Sponsors must use the most current and discrete statistical data available in determining availability estimates for the labor market area specified by the sponsor in Part B.  Census data is one example of an appropriate source of statistical information. Other sources include data from local job service offices and data from colleges or other training institutions.  Where possible, the Registration Agency has provided examples of appropriate sources of data.



For purposes of this section, the term “labor force” is defined to include both those individuals who are employed and those who are unemployed but looking for employment.  The term “working age population” means persons ages 15 years and over whether or not they are currently in the labor force or looking for employment.



Part D The Program Sponsor must provide current workforce data as described in Part D.  If the sponsor utilizes either Selection Method §30.5(b) (1) or (2), the data in D-2 will be reflective of the “pool” from which selections will be made.  If the sponsor utilizes the Selection Method under §30.5(b) (3) or (4), the data in D-2 will be reflective of the current apprentices registered in the program.



Part E Additional Resource Data for consideration in establishing reasonable goals will be provided by the Registration Agency.  This data will provide a snapshot of the national labor force for the given occupation title.



Part F Utilizing the data found in Parts C, D and E, the Program Sponsor is to determine if minorities and/or women are underutilized and must check the appropriate response.



Part G If the Program Sponsor’s analysis determines that minorities and/or women are underutilized, the Sponsor, utilizing the resource data found in Parts C, D and E, will establish goals which are reasonable in consideration of the results which could be expected from its good faith efforts to make its overall affirmative action program successful.  The Registration Agency will review and access the proposed goals and if found to be reasonable and attainable, will acknowledge receipt of the Sponsors goals for minorities and/or women.



Proposed goals for minorities and/or women that are lower than the current participation rate under the Program Sponsor will not be approved. 



Appendix C - 8


