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PREFACE
This reference guide, namely Rail System Vehicle Mechanical Maintainer and Repairer (Level 4) National Qualification was prepared in accordance with the provisions of the “Regulation on Vocational Qualifications, Testing and Certification” issued pursuant to the Vocational Qualifications Authority (VQA) Law no 5544.
Draft Qualification was prepared by Turkish State Railways (TCDD) Development & TCDD Personnel Solidarity and Assistance Foundation, based upon the protocol signed on 19th March, 2012. After assessing opinions of the relevant organizations and institutions, the draft has been amended accordingly. The final draft was evaluated by the VQA Transportation, Logistics and Communication Sector Committee, which deemed it suitable. It was approved by the Board of Directors of the VQA through its decision no 2013/110 of 06.02.2013 and decided to be placed within the National Qualification Framework (NQF).
We would like to extend our gratitude to all people, organizations and institutions that have expressed their opinions and contributed to the preparation, examination and verification processes of the qualification. We would like to offer it to the service of all likely beneficiaries.
 Vocational Qualification Authority
INTRODUCTION
The key criteria referred to in the national qualification preparation process, the relevant sector committees’ review and the VQA’s Board of Directors’ approval processes are set in the Regulation on Vocational Qualification, Testing and Certification.
National qualification is defined by,
a) Name and level of the qualification,
b) Aim and rationale of the qualification,
c) Occupational standard, occupational standard units or qualification units which for the basis for the qualification,
ç) Training and experience criteria (form, content, duration etc) necessary for the qualification, 
d) Learning outcomes necessary to acquire the qualification,
e) Assessment procedures and principles to be applicable to in the acquisition of the qualification, minimum testing materials and assessor criteria necessary for assessment,
f) Validity of the qualification certificate, renewal conditions, supervision of the certificate holder if deemed necessary,
g) Institution developing the qualification and Sector Committee verifying the Qualification.
National qualifications are built according to the relevant national occupational standard if there is one or to the relevant international occupational standard if there is none at the national level.
National qualifications are set in cooperation with the below bodies
·  Formal and non-formal education and training institutions,
·  Authorized Certification Bodies,
·  Institutions having preapplied for certification to the authority,
·  Institutions having drawn up national occupational standard,
·  Professional organizations.
13UY0186-4/A1 QUALIFICATION UNIT FOR OCCUPATIONAL HEALTH AND SAFETY, ENVIRONMENTAL PROTECTION AND QUALITY
	1
	NAME OF QUALIFICATION UNIT
	Occupational Health and Safety, Environmental Protection, and Quality

	2
	REFERENCE CODE
	13UY0186-4/A1

	3
	LEVEL
	4

	4
	CREDIT VALUE
	

	5
	A) DATE OF PUBLICATION
	

	
	B) REVISION NO
	

	
	C) REVISION DATE
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	 OCCUPATIONAL STANDARD(S) FORMING THE BASIS FOR THE QUALIFICATION

	12UMS0281-4 Rail System Vehicle Mechanical Maintainer and Repairer (Level 4) National Occupational Standard

	7
	LEARNING OUTCOMES

	Learning Outcome 1: Applies occupational health and safety, fire and emergency rules.
Performance Criteria
1.1: Applies legal and workplace rules regarding occupational health and safety.
1.2: Decreases the risk factors limited to his work area.
1.3: Applies the emergency procedures in case of emergency.
1.4: Uses fire fighting vehicles.
Learning Outcome 2: Abides by the environmental protection legislation.
Performance Criteria
2.1: Knows the environmental protection standards and procedures.
2.2: Saves on the consumption of operating assets.
Learning Outcome 3: Works in accordance with the quality management system regulations.
Performance Criteria
3.1: controls the quality of works performed.
3.2: Participates in the activities related to prevention of failures and defects detected during the processes.

	8
	ASSESSMENT

	8 a) Theoretical Examination

	The examination will be applied as test and consist of at least 20 questions with 4 options. Candidates will be given 1.5 minutes per question. Candidate should score minimum 70/100 in order to be successful. 

	8 b) Performance based Examination

	Performance based examination is carried out by observing performance in the examinations of compulsory items included in qualification. Candidate should perform and demonstrate all of abilities and skills specified in the checklist in order to be successful.

	8 c) Other Assessment related conditions

	At first, theoretical examination is conducted. Performance based examination shall be made after that. Those who fail in theoretical examination cannot take performance based examination. In case that the candidate behaves so as to risk her / him or others the examination is stopped and candidate is deemed to fail.

	9
	QUALIFICATION DEVELOPMENT INSTITUTION(S)/ORGANIZATIONS(S)
	Turkish State Railways (TCDD) Development & TCDD Personnel Solidarity and Assistance Foundation



	10
	SECTOR COMMITTEE TO VERIFY QUALIFICATION UNIT
	VQA Transportation, Logistics and Communication Sector Committee

	11
	DATE AND NUMBER OF APPROVAL BY VQA BOARD OF DIRECTORS
	25/12/2013-2013/110


ANNEXES
ANNEX [A1]-1: Information on Recommended Training to Earn a Qualification Unit
Context of training: 

1. Basic Concepts, Codes, Terms Related to the Occupation of Rail System Vehicles Mechanical Maintenance Repairer (Level 4) and OHS
2. Information Regarding Material, Product, Machinery, Tool and Equipment Related to the Occupation of Rail System Vehicles Mechanical Maintenance Repairer (Level 4) and OHS
3. Assessment of Working Conditions and Risks In The Work Environment Related to the Occupation of Rail System Vehicles Mechanical Maintenance Repairer (Level 4) and OHS
4. Basic Information on Labor Law
5. Occupational Health and Safety Legislation
5.1. Occupational Health and Safety Instructions
5.2. Accident Prevention Instructions
5.3. Personal Protective Equipment
5.4. Protection measures in various machines
5.5. Information of treatment and first aid in case of accident
5.6. Electrical hazards
5.7. Production related environmental hazards
6. General Information on Emergency Cases
7. Environmental Awareness and Environmental Protection
6.1. Environmental and human health
6.2. Environmental pollution
6.3. Waste Management
6.4. Recovery /Recycle
6.5. Sectoral environmental issues
6.6. Efficient use of natural resources
8. Quality management systems and basic concepts
ANNEX [A2]-2 Table Related To Performance Criteria Measured by Assessment Tools Stated in the Qualification Unit
a) DATA
	No
	Knowledge
	UMS 
	Success Criteria
	Assessment Tool

	BG.1
	Knows the legal and workplace rules regarding occupational health and safety.
	A.1
	1.1
	T

	BG.2
	Knows OHS warnings and signs.
	A.1.4
	1.1
	T

	BG.3
	Distinguishes risks and hazards from ordinary conditions.
	A.2.1-A.3.1
	1.2
	T

	BG.4
	Knows exit and escape procedures in emergency cases.
	A.3.3
	1.3
	T

	BG.5
	Knows the classification of wastes.
	B.2.1
	2.1
	T

	BG.6
	Knows wastes storage.
	B.2.1
	2.1
	T

	BG.7
	Knows the classification of recyclable materials.
	B.2.1
	2.1
	T

	BG.8
	Knows the efficient use of resources.
	B.3.1
	2.3
	T

	BG.9
	Knows the basic concept and definitions related to the quality management systems.
	C.1.2
	3.1
	T

	BG.10
	Knows the quality requirements according to the applicable tolerances and deviations.
	C.1.3
	3.1
	T

	BG.11
	Knows the basic applications and procedures related to the non-conforming products.
	C.2.2
	3.2
	T


b) SKILLS & QUALIFICATIONS
	No
	Beceri ve Yetkinlik İfadesi
	UMS İlgili Bölüm
	Yeterlilik Birimi Başarım Ölçütü
	Değerlendirme Aracı

	BY.1
	Wears appropriate working clothes provided by employer and uses personal protective equipment.
	A.1.2
	1.1
	P

	BY.2
	Renders first aid; uses fire fighting tools such as use of fire extinguisher.
	A.1.3
	1.3-1.4
	P

	BY.3
	Places warning signs and templates related to the work performed in accordance with the instructions and protects such warning signs and templates during the performance of work and contributes to the safety of work area and personnel.
	A.1.4
	1.1-1.2
	P

	BY.4
	Takes and applies the measures for keeping the work area and equipment used in order and clean.
	A.1.5
	1.1-1.2
	P

	BY.5
	Applies the exit and escape procedures in emergency cases.
	A.3.3
	1.3
	P

	BY.6
	Makes the appropriate hardware, material and equipment to be used against spills and leakages available.
	B.2.1
	1.2
	P

	BY.7
	Uses the operating assets economically and efficiently.
	B.3.1
	2.3
	P

	BY.8
	Works in accordance with the conditions of the devices and tools used in the work processes defined in the quality assurance rules and procedures.
	C.1.2
	2.3
	P

	BY.9
	Fills in the quality management system forms related to the work.
	C.1.4
	3.1
	P

	BY.10
	Informs the failures and defects detected during the works to the superior/related authorized person.
	C.2.1
	3.1
	P

	BY.11
	Applies/ensures that the company’s rules and procedures related to the failure and defect repairs.
	C.2.4
	3.2
	P

	BY.12
	Informs the failures and defects outside his authority or he fails to repair to the related authorized person.
	C.2.5
	3.2
	P


[13UY0186-4/B1 QUALIFICATION UNIT FOR MECHANICAL PREVENTIVE (PERIODIC) MAINTENANCE IN RAIL SYSTEM VEHICLES
	1
	NAME OF QUALIFICATION UNIT
	Rail System Vehicles Mechanical Preventive (Periodical) Maintenance

	2
	REFERENCE CODE
	13UY0186-4/B1

	3
	LEVEL
	4

	4
	CREDIT VALUE
	-

	5
	A) DATE OF PUBLICATION
	25/12/2013

	
	B) REVISION NO
	00

	
	C) REVISION DATE
	-

	6
	 OCCUPATIONAL STANDARD(S) FORMING THE BASIS FOR THE QUALIFICATION

	12UMS0281-4 Rail System Vehicle Mechanical Maintainer and Repairer (Level 4) National Occupational Standard

	7
	LEARNING OUTCOMES

	Learning Outcome 1: Makes pre-work preparations.
Performance Criteria
1.1: Makes personal preparations.
1.2: Determines the specifications of work area.
1.3: Prepares the required tools, equipment and material for work.
1.4: Inspects the operability status of work equipment.
1.5: Makes the work organization.
1.6: Determines the vehicle’s maintenance/repair procedures and techniques.
Learning Outcome 2: Carries out the mechanical (periodic) maintenance of rail system vehicles.
Performance Criteria
2.1: Carries out the periodic maintenance of the wheel sets in accordance with its related directive.
2.2: Carries out the periodic maintenance of the bogie systems in accordance with its related directive.
2.3: Carries out the periodic maintenance of the suspension system in accordance with its related directive.
2.4: Carries out the periodical maintenance of the electrical system power trains in accordance with their related directive.
2.5: Carries out the periodic maintenance of mechanical and power trains in accordance with their related directive.
2.6: Carries out the periodic maintenance of air generation system in accordance with its related directive.
2.7: Carries out the periodic maintenance of compressed air brake system in accordance with its related directive.
2.8: Carries out the periodic maintenance of auxiliary circuits air system in accordance with its related directive.
2.9: Carries out the periodic maintenance of vehicle’s body in accordance with its related directive.
2.10: Carries out the periodic maintenance of auxiliary equipment built in the frame in accordance with its related directive.
2.11: Carries out the periodic maintenance of sanitary system in accordance with its related directive.
2.12: Carries out the periodic maintenance of air conditioning in accordance with its related directive.
Learning Outcome 3: Carries out the completion processes.
Performance Criteria
3.1: Controls the performance of daily work schedule.
3.2: Carries out the cleaning of equipment and work area at the end of work.
3.3: Keeps record of works performed.
3.4: Gives information about the works performed.

	8
	ASSESSMENT

	8 a) Theoretical Examination

	The examination will be applied as test and consist of at least 40 questions with 4 options. Candidate is given 1.5 minutes per question. Candidate should score minimum 70/100 in order to be successful. 

	8 b) Performance based Examination

	Performance based examination is carried on appropriate vehicle or appropriate experiment sets.
Candidate should demonstrate and perform correctly at least 80% of skills and abilities specified in the checklist in order to be successful.

	8 c) Other Assessment related conditions

	At first, theoretical examination is conducted. Performance based examination shall be made after that. Those who fail in theoretical examination cannot take performance based examination.
In case that the candidate behaves so as to risk her / him or others the examination is stopped and candidate is deemed to fail.

	9
	QUALIFICATION DEVELOPMENT INSTITUTION(S)/ORGANIZATIONS(S)
	Turkish State Railways (TCDD) Development & TCDD Personnel Solidarity and Assistance Foundation

	10
	SECTOR COMMITTEE TO VERIFY QUALIFICATION UNIT
	VQA Transportation, Logistics and Communication Sector Committee

	11
	DATE AND NUMBER OF APPROVAL BY VQA BOARD OF DIRECTORS
	25/12/2013-2013/110


ANNEXES
ANNEX [B1]-1: Information on Recommended Training to Earn a Qualification Unit 

Context of training: 

1.

1.1. Mechanical Parts and Frame Auxiliary Elements of Rail System Vehicles
1.2. Propulsion Tools and Bogie Systems
1.3. Pneumatic or Other Brake Systems
1.4. Power Trains
1.5. Other Mechanical Parts
2.

2.1. Compressed Air Generation and Preparation
2.2. Use of Compressed Air in the Brake System of Tractive Vehicles
2.3. Pneumatic Parts Comprising Brake System of Tractive Vehicles
2.4. Mechanical Parts Comprising Brake System of Hauled Vehicles
2.5. Use of Air in Auxiliary Circuits of Tractive Vehicles
3.

3.1. Cooling System and Elements of Rail System Vehicles
3.2. Heating System and Elements of Rail System Vehicles
3.3. Other Installations and Elements of Rail System Vehicles
ANNEX [B1]-2: Table Related To Performance Criteria Measured by Assessment Tools Stated in the Qualification Unit
a) DATA
	No
	Bilgi İfadesi
	UMS
Name
Department:
	Yeterlilik
Unit
Başarım
Ölçütü
	Değerlendirme Aracı

	BG.1
	Knows the appropriate tools, equipment and material for the work to be performed.
	D4.1
	1.4
	T

	BG.2
	Explains which spare parts are required for maintenance.
	D4.1
	1.7
	T

	BG.3
	Knows the operation sequence to be followed during the maintenance.
	D3.3
	1.6
	T

	BG.4
	Knows the rail system vehicles and their specifications.
	E
	2.1
	T

	BG.5
	Knows the operating principles and components of wheel sets.
	E8
	2.1
	T

	BG.6
	Knows the operating principles and components of bogie systems.
	E9
	2.2
	T

	BG.7
	Knows the operating principles and components of suspension system.
	E10
	2.3
	T

	BG.8
	Knows the operating principles and components of electrical system power trains.
	E11
	2.4
	T

	BG.9
	Knows the operating principles and components of mechanical power trains.
	E12
	2.5
	T

	BG.10
	Knows the operating principles and components of air generation system of rail system vehicles.
	E14
	2.6
	T

	BG.11
	Knows the pneumatic principles and systems.
	
	2.6
	T

	BG.12
	Knows the operating principles and components of compressed air brake system of rail system vehicles.
	E15
	2.7
	T

	BG.13
	Knows the operating principles and components of parts comprising body of rail system.
	E17
	2.9
	T

	BG.14
	Knows the operating principles and components of sanitary system of rail system vehicles.
	E19
	2.11
	T

	BG.15
	Knows the types and specifications of cooling gas.
	E20
	2.12
	T

	BG.16
	Knows the fittings and sealing elements.
	E21
	2.11
	T

	BG.17
	Knows how to use a catalogue.
	E8,9,10,11,12,14,15,16,17,18,19,20,21
	2.1,2,3,4,5,6,7,,9,10,11,12
	T

	BG.18
	Knows the measurement procedures and standard measurements.
	E8,9,l0,11,12,14,15,16,17,18,19,20,21
	2.1,2,3,4,5,6,7,8,9,10,11,12
	T

	BG.19
	Knows how to compare the measured values with the reference values.
	E8,9,10,11,12,14,15,16,17,18,19,20,21
	2.1,2,3,4,5,6,7,8,9,10,11,12
	T

	BG.20
	Knows the principles of manual and visual inspection.
	E8,9,l0,11,12,14,15,16,17,18,19,20,21
	2.1,2,3,4,5,6,7,8,9,10,11,12
	T

	BG.21
	Knows the procedures for part disassembly and assembly.
	E8,9,l0,11,12,14,15,16,17,18,19,20,21
	2.1,2,3,4,5,6,7,8,9,10,11,12
	T

	BG.22
	Knows and interprets use of testing devices.
	E8,9,l0,11,12,14,15,16,17,18,19,20,21
	2.1,2,3,4,5,6,7,8,9,10,11,12
	T

	BG.23 
	Knows the types and specifications of mineral and synthetic oils. 
	
	2.10
	T

	BG.24
	Knows how to read the technical drawing.
	E8,9,l0,11,12,14,15,16,17,18,19,20,21
	2.1,2,3,4,5,6,7,8,9,10,11,12
	T

	BG.25
	Knows the basic mechanical processes.
	E8,9,l0,11,12,14,15,16,17,18,19,20,21
	2.1,2,3,4,5,6,7,8,9,10,11,12
	T

	BG.26
	Knows the types and specifications of spare parts.
	E8,9,l0,11,12,14,15,16,17,18,19,20,21
	2.1,2,3,4,5,6,7,8,9,10,11,12
	T

	BG.27
	Knows how to carry out the maintenances of tools and equipment used at the end of work.
	G2.2
	3.2
	T


	BG.28
	Knows that the records related to the works performed should be kept.
	G3
	3.3
	T

	BG.29
	Knows that the superiors should be informed on the works performed.
	G4.2
	3.4
	T


b) SKILLS & QUALIFICATIONS
	No
	Beceri ve Yetkinlik İfadesi
	UMS
Name
Department:
	Yeterlilik
Unit
Başarım
Ölçütü
	Değerlendirme Aracı

	BY.1
	Starts the work by making personal preparations in accordance with the legislations.
	D1
	1.1
	P

	BY.2
	Determines the specifications of work environment.
	D3
	1.3
	P

	BY.3
	Determines the machine tools he shall work with and controls that they’re in operating state.
	D4.1
	1.4
	P

	BY.4
	Makes the work organization and determines the maintenance repair procedure.
	D3.3
	1.6
	P

	BY.5
	Controls that the wheel sets are damage free and in sound condition, takes all their measurements.
	E8.1,2 ,3,4,5
	2.1
	P

	BY.6
	Controls that axle housing and oil boxes are damage free and in sound condition.
	E8.1,2 ,3,4,5
	2.1
	P

	BY.7
	Controls the connections between the axle and frame.
	E8.1,2 ,3,4,5
	2.1
	P

	BY.8
	Lubricates the bearings.
	E8.1,2 ,3,4,5
	2.1
	P

	BY.9
	Carries out the general cleaning of bogie.
	E9.1,2
,3,4,5,

6 ElO.l
	2.2
	P

	BY.10
	Inspects the bogie body and fittings, wear plates, rubber bump stops and dust protection seals and controls that they’re damage free and in sound condition; takes their measurements.
	E9.1,2
,3,4,5,

6 ElO.l
	2.2
	P

	BY. 11
	Adds to the oils of pivot hub casings.
	E9.1,2
,3,4,5,

6 ElO.l
	2.2
	P

	BY.12
	Controls the suspension systems.
	E9.1,2
,3,4,5,

6 ElO.l
	2.2
	P

	BY.13
	Disassembles traction motor journal bearings.
	Ell.l,
2,5,6,7 ,8
	2.4
	P

	BY.14
	Inspects the journal bearings and journal bearing lubricators and controls that they’re damage free and in sound condition.
	Ell.l,
2,5,6,7 ,8
	2.4
	P

	BY.15
	Inspects the gearbox, traction gear and pinion gear and controls that they’re in sound condition; makes the necessary addition of oil.
	Ell.l,
2,5,6,7 ,8
	2.4
	P

	BY.16
	Inspects the traction motor suspensions, traction motor bearing rubber pads, traction motor gearboxes and controls that they’re damage free and in sound condition.
	E11.5
	2.4
	P

	BY.17
	Replaces the sealing elements with the brand new ones.
	E21.1
	2.8
	P

	BY.18
	Assembles journal bearings. Replaces the journal bearings oil with the appropriate oil.
	E11.3
	2.4
	P

	BY.19
	Visually inspects the gearbox, transmission clutch and shafts, axle gearboxes, cardan shafts and fittings and controls that they’re damage free and in sound condition.
	E12.1
	2.5
	P

	BY.20
	Tests and controls the gearbox speed and level settings and its inlet and outlet to hydraulic speed variation circuit.
	E12.4
	2.5
	P

	BY.21
	Visually inspects the compressor, clutches or shafts and belts in the compressor drive system, main compressed air cooler,  air conditioner system,  main air reservoirs, pressure relief valves and air pressure gauges and controls that they’re damage free and in sound condition.
	E14.1
	2.6
	P

	BY.22
	Changes the compressor oil and air filter; cleans the oil trap.
	E14.4
	2.6
	P

	BY.23
	Opens the main air reservoir outlets and cleans the water and debris in the reservoir.
	E14.7
	2.6
	P

	BY.24
	Cancels the free wheeling system and tests the pressure relief valves.
	E14.9
	2.6
	P

	BY.25
	Controls the compressor operating sound and intake sound by listening. Controls its efficiency by monitoring via the air pressure gauge.
	E14.1 0,11
	2.6
	P

	BY.26
	Controls the operation of automatic relief valves. Carries out air leak check in the system by listening.
	E14.1 3
	2.6
	P

	BY.27
	Controls that all valves connected to the Brake System, electro-pneumatic valves, auxiliary air reservoirs, relief valves, pressure gauges, emergency brakes and valves, valves and pressure switches are damage free and in sound condition.
	E15.1, 2,3
	2.7
	P

	BY.28
	Visually inspects the brake cylinders, brake regulator settings, brake gear, drag, brake shoe, brake discs, drums and linings and controls that they’re damage free and in sound condition.
	E15.4
	2.7
	P

	BY.29
	Visually inspects the parking, rail and hand brake assemblies and controls that they’re damage free and in sound condition.
	E15.6
	2.7
	P

	BY.30
	Visually inspects the pneumatic fittings, check valve, electro valve, air release-isolation valves, flanges, other valves and seals used in the system and controls that they’re damage free and in sound condition.
	E15.7
	2.7
	P

	BY.31
	Visually inspects the wiper system and controls that it’s damage free and in sound condition.
	E16.1,
2
	2.8
	P

	BY.32
	Tests and controls the operation of wipers and anti-fog system.
	E16.1,
2
	2.8
	P

	BY.33
	Tests and controls the operation of driver emergency brake (dead man) system.
	E16.3
	2.8
	P

	BY.34
	Tests and controls the operation of automatic train control system.
	E16.4
	2.8
	P

	BY.35
	Tests and controls the operation of the anti-skid (anti-wheel spin) system.
	E16.5
	2.8
	P

	BY.36
	Visually inspects the sandblasting system and controls that it’s damage free and in sound condition.
	E16.6, 8
	2.8
	P

	BY.37
	Visually inspects the horn and controls that it’s damage free and in sound condition.
	E16.9
	2.8
	P

	BY.38
	Tests and controls the operation of Cool Propulsion System, Flange Greasing System and Transmission Actuator.
	E16.1 0
	2.8
	P

	BY.39
	Controls the air bags and reservoirs of passenger’s doors, automatic coupling set pistons, rearview window pistons and replaces the required parts with the brand new ones.
	E16.1
2
	2.8
	P

	BY.40
	Visually inspects the frame and frame plate covers and controls that they’re damage free and in sound condition; visually inspects body plate parts, pillars and vehicle bodies and controls that they’re damage free and in sound condition.
	E17.2, 3
	2.9
	P

	BY.41
	Visually inspects the coverings on floor, ceiling, side door, door and walls, driver’s seats, window frames, screens, glass run channels of control cabinet (driver cab) and controls that they’re damage free and in sound condition.
	E17.5
	2.9
	P

	BY.42
	Visually inspects the passenger’s beds and seats, passenger hand-holds, interior and exterior doors, door seals, hinges and handles, boots and transition plates and controls that they’re damage free and in sound condition.
	E17.9, 10
	2.9
	P

	BY.43
	Visually inspects the traction draw hook, drag bar, draw spring, coupling link, coupling screw, trunnion and looped coupling link of hook clutch vehicle connection system and controls that they’re damage free and in sound condition.
	E18.1,
2
	2.10
	P

	BY.44
	Lubricates the coupling screw with the oil compatible with the catalogue values.
	E18.1,
2
	2.10
	P

	BY.45
	Visually inspects the automatic and semi-automatic coupling vehicle fittings (clutch shaft, release arm, springs) and controls that they’re damage free and in sound condition.
	E18,3
	2.10
	P

	BY.46
	Inspects the vehicle front protection (cowcatcher), buffer stops, washboards and balancing balls and controls that they’re damage free and in sound condition.
	E18.4, 5,6,7,1

0
	2.10
	P

	BY.47
	Visually inspects the steps and guardrails, coupler suspensions, extravehicular handles, vehicle lifting points and controls that they’re damage free and in sound condition.
	E18.9
	2.10
	P

	BY.48
	Inspects the water reservoirs, water pumps and membranes, gas heater, hydrophore, armatures and faucets and controls that they’re damage free and in sound condition.
	E19.1
	2.11
	P

	BY.49
	Replaces the insulations of water installation, water reservoirs and channels from under frame heating packages.
	E19.2
	2.11
	P

	BY.50
	Inspects the vehicle heating system and equipment and controls that they’re damage free and in sound condition; operates and tests them.
	E20.1,
2
	2.12
	P

	BY.51
	Inspects the fresh air induction damper, shutters, shutter electro-valves, shutter air line and controls that they’re damage free and in sound condition.
	E20.3
	2.12
	P

	BY.52
	Inspects the air conditioning compressor, evaporator unit, heating unit, condenser unit and controls that they’re damage free and in sound condition.
	E20.5
	2.12
	P

	BY.53
	Performs coolant leak check by using the gas leak detector in the air conditioning system.
	
	2.12
	P

	BY.54
	Replaces the parts which expired their catalogue lives by comparing with the catalogue values.
	E21.2
	2.1,2,3,4, 5,6,7,8,9, 10,11,12
	P

	BY.55
	Controls the performance ratios of daily work schedule.
	Gl
	3.1
	P

	BY.56
	Carries out the general cleaning of tools and equipment and clears them at the end of work.
	G2.2
	3.2
	P

	BY.57
	Keeps the records of the works performed and informs the related units.
	G3
	3.3
	P


13UY0186-4/B2 DETECTION AND REPAIR OF MECHANICAL FAILURES IN RAIL SYSTEM VEHICLES
QUALIFICATION UNIT
	1
	NAME OF QUALIFICATION UNIT
	Detecting and Repairing Mechanical Failures in Rail System Vehicles

	2
	REFERENCE CODE
	13UY0186-4/B2

	3
	LEVEL
	4

	4
	CREDIT VALUE
	-

	5
	A) DATE OF PUBLICATION
	25/12/2013

	
	B) REVISION NO
	00

	
	C) REVISION DATE
	-

	6
	 OCCUPATIONAL STANDARD(S) FORMING THE BASIS FOR THE QUALIFICATION

	12UMS0281-4 Rail System Vehicle Mechanical Maintainer and Repairer (Level 4) National Occupational Standard

	7
	LEARNING OUTCOMES

	Learning Outcome 1: Makes pre-work preparations.
Performance Criteria
1.1: Makes personal preparations.
1.3: Determines the specifications of work area.
1.4: Prepares the required tools, equipment and material for work.
1.5: Inspects the operability status of work equipment.
1.6: Makes the work organization.
1.7: Determines the vehicle’s maintenance/repair procedures and techniques.
Learning Outcome 2: Detects and repairs mechanical failures in rail system vehicles.
Performance Criteria
2.1: Detects and repairs failures in wheel sets.
2.2: Detects and repairs failures in bogie systems.
2.3: Detects and repairs failures in suspension system.
2.4: Detects and repairs failures in electrical system power and motion transmission systems.
2.5: Detects and repairs failures in mechanical system power and motion transmission systems.
2.6: Detects and repairs failures in air generation system.
2.7: Detects and repairs failures in pressurized air brake system.
2.8: Detects and repairs failures in auxiliary circuits air system.
2.9: Detects and repairs failures on car body.
2.10: Detects and repairs failures in auxiliary equipment on the chassis.
2.11: Detects and repairs failures in sanitary installation.
2.12: Detects and repairs failures in air-conditioning system.
Learning Outcome 3: Carries out the completion processes.
Performance Criteria
3.1. Controls the performance of daily work schedule.
3.2. Carries out the cleaning of equipment and work area at the end of work.
3.3. Keeps record of works performed.
3.4. Gives information about the works performed.

	8
	ASSESSMENT

	8 a) Theoretical Examination


	The examination will be applied as test and consist of at least 20 questions with 4 options. Candidate is given 1.5 minutes per question. Candidate should score minimum 70/100 in order to be successful. 

	8 b) Performance based Examination

	Performance based examination is carried on appropriate vehicle or appropriate experiment sets.
Candidate should demonstrate and perform correctly at least 80% of skills and abilities specified in the checklist in order to be successful.

	8 c) Other Assessment related conditions

	At first, theoretical examination is conducted. Performance based examination shall be made after that. Those who fail in theoretical examination cannot take performance based examination.
In case that the candidate behaves so as to risk her / him or others the examination is stopped and candidate is deemed to fail.

	9
	QUALIFICATION DEVELOPMENT INSTITUTION(S)/ORGANIZATIONS(S)
	Turkish State Railways (TCDD) Development & TCDD Personnel Solidarity and Assistance Foundation

	10
	SECTOR COMMITTEE TO VERIFY QUALIFICATION UNIT
	VQA Transportation, Logistics and Communication Sector Committee

	11
	DATE AND NUMBER OF APPROVAL BY VQA BOARD OF DIRECTORS
	25/12/2013-2013/110


ANNEXES
ANNEX [B2]-1: Information on Recommended Training to Earn a Qualification Unit 

Context of training: 

1.1. Mechanical Parts and Frame Auxiliary Elements of Rail System Vehicles
1.2. Propulsion Tools and Bogie Systems
1.3. Pneumatic or Other Brake Systems
1.4. Power Trains
1.5. Other Mechanical Parts
1.6. Compressed Air Generation and Preparation
1.7. Use of Compressed Air In the Brake System of Tractive Vehicles
1.8. Pneumatic Parts Comprising Brake System of Tractive Vehicles
1.9. Mechanical Parts Comprising Brake System of Hauled Vehicles
1.10. Use of Air In Auxiliary Circuits of Tractive Vehicles
1.11. Cooling System and Elements of Rail System Vehicles
1.12. Heating System and Elements of Rail System Vehicles
1.13. Other Installations and Elements of Rail System Vehicles
ANNEX [B2]-2: Table Related To Performance Criteria Measured by Assessment Tools Stated in the Qualification Unit
a) DATA
	No
	Bilgi İfadesi
	UMS
Name
Department:
	Yeterlilik
Unit
Başarım
Ölçütü
	Değerlendirme Aracı
	

	BG.1
	Knows the appropriate tools, equipment and material for the work to be performed.
	D4.1
	1.4
	T
	

	BG.2
	Explains which spare parts are required for maintenance.
	D4.1
	1.7
	T
	


	BG.3
	Knows the operation sequence to be followed during the maintenance.
	D3.3
	1.6
	T
	

	BG.4
	Knows the rail system vehicles and their specifications.
	F
	2.1
	T
	

	BG.5
	Knows the operating principles and components of wheel sets.
	F8
	2.1
	T
	

	BG.6
	Knows the operating principles and components of bogie systems.
	F9
	2.2
	T
	


	BG.7
	Knows the operating principles and components of suspension system.
	F10
	2.3
	T
	

	BG.8
	Knows the operating principles and components of electrical system power trains.
	F11
	2.4
	T
	

	BG.9
	Knows the operating principles and components of mechanical power trains.
	F12
	2.5
	T
	

	BG.10
	Knows the operating principles and components of air generation system of rail system vehicles.
	F14
	2.6
	T
	

	BG.11
	Knows the pneumatic principles and systems.
	F14
	2.7
	T
	

	BG.12
	Knows the air conditioning procedures.
	F14
	2.7
	T
	

	BG.13
	Knows the operating principles and components of compressed air brake system of rail system vehicles.
	F15
	2.8
	T
	

	BG.14
	Knows the operating principles and components of parts comprising body of rail system.
	F17
	2.9
	T
	

	BG.15
	Knows the operating principles and components of sanitary system of rail system vehicles.
	F19
	2.11
	T
	

	BG.16
	Knows the types and specifications of cooling gas.
	F20
	2.12
	T
	

	BG.17
	Knows the fittings.
	F21
	2.10
	T
	

	BG.18
	Knows the sealing elements.
	F21
	2.11
	T
	

	BG.19
	Knows how to use a catalogue.
	F8,9,1 0,11,1 2,14,1 5,16,1 7,18,1 9,20,2 1
	2.1,2,3,4, 5,6,7,8,9, 10,11,12
	T
	

	BG.20
	Knows the measurement procedures and standard measurements.
	F8,9,1 0,11,1 2,14,1 5,16,1 7,18,1 9,20,2 1
	2.1,2,3,4, 5,6,7,8,9, 10,11,12
	T
	

	BG.21
	Knows how to compare the measured values with the reference values.
	F8,9,1 0,11,1 2,14,1 5,16,1 7,18,1 9,20,2 1
	2.1,2,3,4, 5,6,7,8,9, 10,11,12
	T
	

	BG.22
	Knows the principles of manual and visual inspection.
	F8,9,1 0,11,1 2,14,1 5,16,1 7,18,1 9,20,2 1
	2.1,2,3,4, 5,6,7,8,9, 10,11,12
	T
	

	BG.23
	Knows the procedures for part disassembly and assembly.
	F8,9,1 0,11,1 2,14,1 5,16,1 7,18,19,20,2 1
	2.1,2,3,4, 5,6,7,8,9, 10,11,12
	T
	

	
	
	
	
	
	

	BG.24
	Knows and interprets use of testing devices.
	F8,9,l 0,11,1 2,14,1 5,16,1 7,18,1 9,20,2 1
	2.1,2,3,4, 5,6,7,8,9, 10,11,12
	T
	

	BG.25
	Knows how to read the technical drawing.
	F8,9,l 0,11,1 2,14,1 5,16,1 7,18,1 9,20,2 1
	2.1,2,3,4, 5,6,7,8,9, 10,11,12
	T
	

	BG.26
	Knows the basic mechanical processes.
	F8,9,l 0,11,1 2,14,1 5,16,1 7,18,1 9,20,2 1
	2.1,2,3,4, 5,6,7,8,9, 10,11,12
	T
	

	BG.27
	Knows the types and specifications of spare parts.
	F8,9,l 0,11,1 2,14,1 5,16,1 7,18,1 9,20,2 1
	2.1,2,3,4, 5,6,7,8,9, 10,11,12
	T
	

	BG.28
	Knows how to carry out the maintenances of tools and equipment used at the end of work.
	G2.2
	3.2
	T
	

	BG.29
	Knows that the records related to the works performed should be kept.
	G3
	3.3
	T
	

	BG.30
	Knows that the superiors should be informed on the works performed.
	G4.2
	3.4
	T
	


b) SKILLS & QUALIFICATIONS


	No
	Beceri ve Yetkinlik İfadesi
	UMS İlgili Bölüm
	Yeterlilik
Unit
Başarım
Ölçütü
	Değerlendirme Aracı

	BY.1
	Determines the specifications of work environment.
	D3
	1.3
	P

	BY.2
	Determines the machine tools he shall work with and controls that they’re in operating state.
	D4.1
	1.4
	P

	BY.3
	Inspects the wheels sets and detects deformities (flattening, flashing, peeling) on the wheel bearing surface. Sends to the wheel turning units for lathing and repairing the defect.
	F8.1,2
	2.1
	P

	BY.4
	Replaces the cracked wheel sets detected as a result of non-destructive testing to the wheel sets.
	F8.3
	2.1
	P

	BY.5
	Measures the temperatures of side bearings and detects overheated bearings. Replaces the wheel sets with overheated bearings.
	F8.5
	2.1
	P

	BY.6
	Visually inspects the axle housing and oil boxes; detects the damaged parts. Replaces the damaged axle housing and oil boxes.
	F8.6
	2.1
	P

	BY.7
	Inspects the components enabling the connection between the axle and frame; detects the damaged items. Replaces the damaged parts.
	F8.7
	2.1
	P

	BY.8
	Visually inspects the bogie body and fittings and assesses the cost of damage.
	F9.1,2
	2.2
	P

	BY.9
	Gets the damaged bogies and their fittings repaired by welding.
	F9.1,2
	2.2
	P

	BY.10
	Replaces the irreparable bogies.
	F9.1,2
	2.2
	P

	BY.11
	Inspects the wear plates, rubber bump stops and dust protection seals and detects the damaged items. Replaces the damaged parts.
	F9.3
	2.2
	P

	BY.12
	Visually inspects the equipment on bogie and detects the damaged items. Replaces the damaged parts.
	F9.4,5
	2.2
	P

	BY.13
	Inspects the components comprising the suspension system. Detects and replaces the damaged items.
	F10.l
	2.3
	P

	BY.14
	Inspects the frame fittings of the suspension system. Detects and replaces the damaged items.
	F10.2
	2.3
	P

	BY.15
	Measures the temperature of traction motor journal bearings; compares such value with the catalogue values of the related vehicle.
	F11.1,2
	2.4
	P

	BY.16
	Replaces the overheated journal bearings.
	F11.1,2
	2.4
	P

	BY.17
	Visually inspects the journal bearing lubricators; detects and replaces the contaminated and damaged items.
	F11.1,2
	2.4
	P

	BY.18
	Controls the oil (contaminated and discolored) and oil level; adds oil in case of short oil supplies or changes the oil.
	F11.1,2
	2.4
	P

	BY.19
	Visually inspects the traction motor gearboxes and detects the damaged items.
	F11.3,4,5, 6,7
	2.4
	P

	BY.20
	Gets the damaged items repaired or replaces the irreparable items.
	F11.3,4,5, 6,7
	2.4
	P

	BY.21
	Controls the oil level and sealing of gearbox.
	F11.3,4,5, 6,7
	2.4
	P

	BY.22
	Replaces the damaged items. Visually inspects the traction motor bearing rubber pads, traction motor suspensions; detects and replaces the damaged items.
	F11.8
	2.4
	P

	BY.23
	Visually inspects the traction gear in the wheel set and assesses the cost of damage. If the traction gear is damaged, replaces the wheel set.
	F11.9
	2.4
	P

	BY.24
	Visually inspects the pinion gear in the traction motor and assesses the cost of damage. If the pinion gear is damaged, replaces the traction motor/pinion gear.
	F11.10
	2.4
	P

	BY.25
	Visually inspects the gearbox, transmission clutch and shafts, axle gearboxes and cardan shafts. Replaces the damaged items.
	F12.1
	2.5
	P

	BY.26
	Inspects the gearbox, transmission clutch and shafts, axle gearboxes, cardan shafts and fittings; detects the deficient, damaged, loose fittings. Completes the deficient fittings. Tightens the loose fittings. Replaces the damaged items.
	F12.2,3,4
	2.5
	P

	BY.27
	Controls the gearbox oil level and adds oil in case of short oil supplies.
	F12.2,3,4
	2.5
	P

	BY.28
	Controls and adjusts the gearbox speed and level settings.
	F12.5
	2.5
	P

	BY.29
	Replaces the shafts detected to be out-of-round.
	F12.3
	2.5
	P

	BY.30
	Visually inspects the compressor, clutches or shafts and belts in the compressor drive system, main compressed air cooler, air conditioner system, main air reservoirs, pressure relief valves and air pressure gauges; detects and replaces the damaged items. Replaces the damaged items.
	F14.1
	2.6
	P

	BY.31
	Controls the compressor oil level. Adds oil if it’s deficient.
	F14.3
	2.6
	P

	BY.32
	Controls the air conditioner’s liquid level. Adds air conditioner liquid in case of short supplies.
	F14.4
	2.7
	P

	BY.33
	Opens the main air reservoir outlets and cleans the water and debris in the reservoir. Cleans the oil trap.
	F14.5,6
	2.7
	P

	BY.34
	Controls the main reservoir pressure gauges. Replaces the pressure gauges failing to display any values.
	F14.7
	2.7
	P

	BY.35
	Cancels the free wheeling system and tests the pressure relief valves. Replaces the non-conforming pressure relief valves.
	F14.13
	2.7
	P

	BY.36
	Controls the compressor operating sound and intake sound by listening.
	F14.10
	2.7
	P

	BY.37
	Controls the efficiency of compressor by monitoring via the air pressure gauge. Replaces the compressor making any sounds other than the regular operating sound and with low efficiency.
	F14.11,12
	2.7
	P

	BY.38
	Controls the operation of automatic relief valves. Replaces the inoperative items.
	F14.14
	2.7
	P

	BY.39
	Detects the damaged pipe and hoses causing air leak in the system. Replaces the damaged items.
	F14.15
	2.7
	P

	BY.40
	Visually inspects the fittings of air generation system and detects the deficient, damaged, loose fittings. Completes the deficient fittings. Tightens the loose fittings.
	F14.16
	2.7
	P

	BY.41
	Visually inspects indirect brake cock, direct brake cock, auxiliary reservoir monitor and main reservoir monitor, auxiliary reservoir and brake cylinder air pressure gauges; detects the damaged items.
	F15.1
	2.7
	P

	BY.42
	Visually inspects the Auxiliary air reservoirs, Dual valve, Triple valve, Air filter, Brake regulator, Brake cylinders and detects the damaged items.
	F15.2
	2.7
	P

	BY.43
	Visually inspects cut-off control lever, load-passenger changeover lever, automatic empty-load changeover lever, empty-load changeover box and empty-load control lever, emergency valve, emergency brake assembly; detects the damaged items.
	F15.3
	2.8
	P

	BY.44
	Visually inspects the brake gears, drag, brake shoe, brake discs, drums and linings; detects the damaged items.
	F15.4
	2.8
	P

	BY.45
	Visually inspects air isolation (ackerman) valves and connection hoses; detects the damaged items.
	F15.5
	2.8
	P

	BY.46
	Visually inspects the spring loaded parking brake and hand brake assembly; detects the damaged items.
	F15.6
	2.8
	P

	BY.47
	Inspects and detects the damaged pneumatic fittings, check valve, electro-valve, cocks, pipes, flashes and sealing elements.
	F15.8
	2.8
	P

	BY.48
	Measures the brake cylinder control setting (sia size) and compares it with the catalogue values of the related vehicle. Adjusts brake cylinder control setting (sia size) in accordance with the catalogue values.
	F15.10
	2.8
	P

	BY.49
	Increases-decreases the auxiliary reservoir pressure by the Setting Box and controls the operation of setting box.
	F15.ll
	2.8
	P

	BY.50
	Tests the transition of vehicle and set to braking and releasing when the indirect brake cock is switched. Replaces the inoperative indirect brake cock.
	F15.13
	2.8
	P

	BY.51
	Tests the transition of vehicle and set to braking and releasing when the direct brake cock is switched. Replaces the inoperative direct brake cock.
	F15.14
	2.8
	P

	BY.52
	Tests the operation of brake release valve system. Replaces the electro-valve if the brake release valve fails to operate.
	F15.15
	2.8
	P

	BY.53
	Inspects the wiper arms, wiper arm blades and detects the damaged items. Replaces the damaged wiper arms and wiper arm blades.
	F16.1
	2.8
	P

	BY.54
	Tests and controls operation of the windscreen wiper motor and anti-fog system. Replaces the inoperative windscreen wiper motor and anti-fog system.
	F16.2
	2.8
	P

	BY.55
	Tests and controls operation of the Dead Man System (Totman System) and ATS System. Replaces the inoperative electro-valve and relief valves of Dead Man System (Totman System) and ATS System.
	F16.3
	2.8
	P

	BY.56
	Tests and controls the anti-skid (anti-wheel spin) system. Replaces the electro-valves unless they sandblast and isolate the air to the brake cylinders.
	F16.5
	2.8
	P

	BY.57
	Visually inspects the air horn and assesses the cost of damage. Replaces the damaged horn.
	F16.9
	2.8
	P

	BY.58
	Tests and controls operation of the cool propulsion cock. Replaces the inoperative cool propulsion cock.
	
	2.8
	P

	BY.59
	Tests and controls operation of the backward-forward mechanism, radiator shutter control, flange greasing system and transmission actuator. Replaces the inoperative electro-valves.
	F16.12
	2.8
	P

	BY.60
	Visually inspects the auxiliary circuit pneumatic fittings and detects the deficient, damaged, loose fittings. Completes the deficient fittings. Replaces the damaged fittings. Tightens the loose fittings.
	F16.14
	2.8
	P

	BY.61
	Visually inspects the coverings on floor, ceiling, side door, door and walls, driver’s seats, window frames, screens, glass run channels of control cabinet (driver cab), window winders; detects and replaces the damaged items.
	F17.4,5,6
	2.9
	P

	BY.62
	Visually inspects the vertical rod, side walls, ceilings, floors, doors and gates of hauled vehicles; detects the damaged items. Repairs the damaged assembly by welding and replaces the irreparable assembly.
	F17.7
	2.9
	P

	BY.63
	Visually inspects the interior coatings, interior and exterior doors, door seals, hinges and handles, beds, chairs and seats, passenger hand-holds, boots and transition plates; detects and repairs the damaged items; replaces such items if it’s impossible.
	F17.9
	2.9
	P

	BY.64
	Visually inspects the traction draw hook, drag bar, draw spring, coupling link, coupling screw, trunnion and looped coupling link of hook clutch vehicle connection system; detects the damaged items. Replaces the components of damaged hook clutch vehicle connection system.
	F18.1
	2.9
	P

	BY.65
	Visually inspects the automatic and semi-automatic coupling vehicle fittings (clutch shaft, release arm, springs); detects the damaged items. Replaces the damaged automatic and semi-automatic coupling vehicle fittings.
	F18.3
	2.9
	P

	BY.66
	Visually inspects the vehicle front protection (cowcatcher), buffer stops, washboards and balancing balls; detects the damaged items.
	F18.5
	2.10
	P

	BY.67
	Repairs the damaged cowcatchers, buffer stops and washboards by welding.
	F18.5
	2.10
	P

	BY.68
	Measures the altitude of cowcatchers, buffer stops and washboards above the rail level and compares such values with the catalogue values of the related vehicle and makes the altitude corrections.
	F18.6
	2.10
	P

	BY.69
	Inspects the steps and guardrails; detects the damaged items. Repairs the damaged steps and guardrails by welding. Replaces the irreparable steps and guardrails.
	
	2.10
	P

	BY.70
	Visually inspects the coupler suspensions, shunter handle, rope catch hooks; detects the damaged items. Repairs the damaged coupler suspensions, shunter handle, rope catch hooks. Replaces the irreparable coupler suspensions, shunter handle, rope catch hooks.
	F18.12,13 ,14
	2.10
	P

	BY.71
	Inspects the auxiliary equipment fittings built in the frame; detects the deficient, damaged, loose fittings. Completes the deficient fittings. Hasarlı bağlantı
	F18.15
	2.10
	P

	
	elemanlarını değiştirir. Tightens the loose fittings.
	
	
	

	BY.72
	Inspects the water reservoirs, water pumps and membranes; detects the damaged items. Replaces the damaged water reservoirs, water pumps and membranes.
	F19.1
	2.10
	P

	BY.73
	Visually inspects the insulations of water installation, water reservoirs and channels from under frame heating packages; detects the damaged items. Replaces the damaged insulations.
	F19.2
	2.10
	P

	BY.74
	Inspects the gas heater, hydrophore, armatures and faucets built in the installation; detects the damaged items. Replaces the damaged gas heater, hydrophore, armatures and faucets. Visually inspects the filters in the installation and detects the damaged items. Replaces the damaged filters.
	F19.3,4
	2.11
	P

	BY.75
	Visually inspects the pipe, valve and fittings causing water loss in the installation; detects the damaged and loose items. Replaces the damaged pipe, valve and fittings.
	F19.7
	2.11
	P

	BY.76
	Visually inspects the boiler, pipes, valves and radiators of catalytic heating system; detects the damaged items. Replaces the damaged installation equipment.
	F20.1
	2.11
	P

	BY.77
	Inspects the shutters, shutter electro-valves, shutter air line; detects the damaged items. Replaces the damaged shutters, shutter electro-valves, shutter air line pipes.
	F20.3
	2.12
	P

	BY.78
	Klima kompresörünü, evaporatör ünitesini, ısıtma ünitesini, kondanser ünitesini inceleyerek hasarlı olanları tespit eder. Replaces the damaged items. Replaces the contaminated air filters.
	F20.5
	2.12
	P

	BY.79
	Visually inspects the coolant via liquid line monitoring glass; performs loss sign (bubble) and moisture (discoloration) sign check. Adds cooling liquid to the system in case of loss sign (bubble). Replaces the coolant in case of moisture sign (discoloration).
	F20.8,9,l 0
	2.12
	P

	BY.80
	Controls the performance ratios of daily work schedule.
	G1
	3.1
	P

	BY.81
	Carries out the general cleaning of tools and equipment and clears them at the end of work.
	G2.2
	3.2
	P

	BY.82
	Keeps the records of the works performed and informs the related units.
	G3
	3.3
	P


13UY0186-4/B3 MECHANICAL (PERIODIC) MAINTENANCE OF DIESEL ENGINES IN RAIL SYSTEM VEHICLES
QUALIFICATION UNIT
	1
	NAME OF QUALIFICATION UNIT
	Rail System Vehicles Diesel Engine Preventive (Periodical) Maintenance

	2
	REFERENCE CODE
	13UY0186-4/B3

	3
	LEVEL
	4

	4
	CREDIT VALUE
	-

	5
	A) DATE OF PUBLICATION
	25/12/2013

	
	B) REVISION NO
	00

	
	C) REVISION DATE
	-

	6
	 OCCUPATIONAL STANDARD(S) FORMING THE BASIS FOR THE QUALIFICATION

	12UMS0281-4 Rail System Vehicle Mechanical Maintainer and Repairer (Level 4) National Occupational Standard

	7
	LEARNING OUTCOMES

	Learning Outcome 1: Makes pre-work preparations.
Performance Criteria
1.1: Makes personal preparations.
1.2: Determines the specifications of work area.
1.3: Prepares the required tools, equipment and material for work.
1.4: Inspects the operability status of work equipment.
1.5: Makes the work organization.
1.6: Determines the vehicle’s maintenance/repair procedures and techniques.
Learning Outcome 2: Carries out periodical maintenance of rail system vehicles diesel engines.
Performance Criteria
2.1: Carries out periodical maintenance of diesel engine exhaust equipment.
2.2: Carries out periodical maintenance of diesel engine suction equipment.
2.3: Carries out periodical maintenance of diesel engine fuel equipment.
2.4: Carries out periodical maintenance of diesel engine cooling equipment.
2.5: Carries out periodical maintenance of diesel engine lubrication equipment.
2.6: Carries out periodical maintenance of diesel engine parts.
2.7: Carries out periodical maintenance of diesel engine driving-command system.
Learning Outcome 3: Carries out the completion processes.
Performance Criteria
3.1: Controls the performance of daily work schedule.
3.2: Carries out the cleaning of equipment and work area at the end of work.
3.3: Keeps record of works performed.
3.4: Gives information about the works performed.

	8
	ASSESSMENT

	8 a) Theoretical Examination

	The examination will be applied as test and consist of at least 20 questions with 4 options. Candidate is given 1.5 minutes per question. Candidate should score minimum 70/100 in order to be successful. 

	8 b) Performance based Examination

	Performance based examination is carried on appropriate vehicle or appropriate experiment sets.
Candidate should demonstrate and perform correctly at least 80% of skills and abilities specified in the checklist in order to be successful.

	8 c) Other Assessment related conditions

	At first, theoretical examination is conducted. Performance based examination shall be made after that. Those who fail in theoretical examination cannot take performance based examination.
In case that the candidate behaves so as to risk her / him or others the examination is stopped and candidate is deemed to fail.

	9
	QUALIFICATION DEVELOPMENT INSTITUTION(S)/ORGANIZATIONS(S)
	Turkish State Railways (TCDD) Development & TCDD Personnel Solidarity and Assistance Foundation

	10
	SECTOR COMMITTEE TO VERIFY QUALIFICATION UNIT
	VQA Transportation, Logistics and Communication Sector Committee

	11
	DATE AND NUMBER OF APPROVAL BY VQA BOARD OF DIRECTORS
	25/12/2013-2013/110


ANNEXES
ANNEX [B3]-1: Information on Recommended Training to Earn a Qualification Unit 

Context of training: 

1. Diesel Engine Technology of Rail System Vehicles
2. Diesel Engine Cooling System of Rail System Vehicles
3. Diesel Engine Exhaust and Shaft Systems of Rail System Vehicles
4. Diesel Engine Lubrication System of Rail System Vehicles
ANNEX [B3]-2: Table Related To Performance Criteria Measured by Assessment Tools Stated in the Qualification Unit
a) DATA
	No
	Bilgi İfadesi
	UMS
Name
Department:
	Yeterlilik
Unit
Başarım
Ölçütü
	Değerlendirme Aracı

	BG.1
	Knows the appropriate tools, equipment and material for the work to be performed.
	D4.1
	1.4
	T

	BG.2
	Explains which spare parts are required for maintenance.
	D4.1
	1.7
	T

	BG.3
	Knows the operation sequence to be followed during the maintenance.
	D3.3
	1.6
	T

	BG.4
	Knows the diesel engine used in the rail system vehicles.
	E
	2.1
	T

	BG.5
	Knows the operating principles and components of exhaust installation.
	El
	2.1
	T

	BG.6
	Knows the operating principles and components of suction installation.
	E2
	2.2
	T

	BG.7
	Knows the operating principles and components of fuel installation.
	E3
	2.3
	T

	BG.8
	Knows the fuel and burning specifications.
	E3
	2.3
	T

	BG.9
	Knows the operating principles and components of cooling installation.
	E4
	2.4
	T

	BG.10
	Knows the cooling water specifications and cooling water conditioning procedures.
	E4
	2.4
	T

	BG.11
	Knows the operating principles and components of lubricating installation.
	E5
	2.5
	T

	BG.12
	Knows the types and specifications of mineral and synthetic oils.
	E5
	2.5
	T

	BG.13
	Knows the operating principles of engine parts.
	E6
	2.6
	T

	BG.14
	Knows the engine parts.
	E6
	2.6
	T

	BG.15
	Knows the fittings.
	El,2,3,4,5,6,
7
	2.6
	T

	BG.16
	Knows the sealing elements.
	El,2,3 ,4,5,6,
7
	2.6
	T

	BG.17
	Knows how to use a catalogue.
	El,2,3 ,4,5,6,
7
	2.6
	T

	BG.18
	Knows the measurement procedures and standard measurements.
	El,2,3 ,4,5,6,
7
	2.6
	T

	BG.19
	Knows how to compare the measured values with the reference values.
	El,2,3 ,4,5,6,
7
	2.6
	T

	BG.20
	Knows the principles of manual and visual inspection.
	El,2,3 ,4,5,6,
7
	2.6
	T

	BG.21
	Knows the procedures for part disassembly and assembly.
	El,2,3 ,4,5,6,
7
	2.6
	T

	BG.22
	Knows and interprets use of testing devices.
	El,2,3 ,4,5,6,
7
	2.6
	T

	BG.23
	Knows the procedures for cracking inspection.
	El,2,3 ,4,5,6,
7
	2.6
	T

	BG.24
	Knows how to read the technical drawing.
	El,2,3 ,4,5,6,
7
	2.6
	T

	BG.25
	Knows how to run in moving parts.
	El,2,3 ,4,5,6,
7
	2.6
	T

	BG.26
	Knows the types and specifications of spare parts.
	El,2,3 ,4,5,6,
7
	2.6
	T

	BG.27
	Knows the operating principles and components of diesel engine control system.
	E7
	2.6
	T

	BG.28
	Knows the pneumatic principles and systems.
	E7
	2.7
	T

	BG.29
	Knows the operating principles of electromagnetic valves.
	E7
	2.7
	T

	BG.30
	Knows how to carry out the maintenances of tools and equipment used at the end of work.
	G2.2
	2.7
	T

	BG.31
	Knows that the records related to the works performed should be kept.
	G3
	3.2
	T

	BG.32
	Knows that the superiors should be informed on the works performed.
	G4.2
	3.3
	T


b) SKILLS & QUALIFICATIONS
	No
	Beceri ve Yetkinlik İfadesi
	UMS
Name
Department:
	Yeterlilik
Unit
Başarım
Ölçütü
	Değerlendirme Aracı

	BY.1
	Determines the specifications of work environment. D3 1.3
	P

	BY.2
	Determines the machine tools he shall work with and controls that they’re in operating state.
	D4.1
	1.4
	P

	BY.3
	Disassembles the exhaust manifolds, mufflers, insulations, shafts from the vehicle.
	El.1,2
	2.1
	P

	BY.4
	Inspects the exhaust manifolds, mufflers, shafts and controls that they’re damage free and in sound condition.
	E1.3
	2.1
	P

	BY.5
	Cleans the exhaust manifolds, mufflers, shafts; assembles such items on the vehicle by coating them with their new insulations.
	El.4,5
	2.1
	P

	BY.6
	Starts the vehicle and performs the exhaust leakage control.
	El,6
	2.1
	P

	BY.7
	Disassembles suction manifolds, supercharge installation (turbocharger, blower), intake air cooling installation (Intercooler),supercharge pressure gauges from the vehicle.
	E2.1
	2.2
	P

	BY.8
	Inspects the suction manifolds and controls that they’re damage free and in sound condition.
	E2.2
	2.2
	P

	BY.9
	Tests the supercharge pressure gauges at the test stand.
	E2.3
	2.2
	P

	BY.10
	Cleans the suction manifolds.
	E2.4
	2.2
	P

	BY.11
	Controls the supercharge system (turbocharger, blower) fans.
	E2.5
	2.2
	P

	BY.12
	Cleans the air cooling channels of intake air cooling installation (Intercooler).
	E2.6
	2.2
	P

	BY.13
	Cleans the on-board air suction channels. Replaces the air filters.
	E2.7,8
	2.2
	P

	BY.14
	Assembles the suction manifolds, supercharge installation (turbocharger, blower), intake air cooling installation (Intercooler), supercharge pressure gauges on the vehicle.
	E2.9
	2.2
	P

	BY.15
	Starts the vehicle and performs the intake air leakage control.
	E2.10
	2.2
	P

	BY.16
	Compares the supercharge pressure gauges with the reference values.
	E2.ll
	2.2
	P

	BY.17
	Disassembles the fuel installation pipes and equipment, low pressure fuel pump, fuel injection pump, injectors, fuel filters, fuel pressure gauges from the vehicle.
	E3.1
	2.3
	P

	BY.18
	Inspects the fuel installation; controls that it’s damage free and in sound condition.
	E3.2
	2.3
	P

	BY.19
	Replaces the internal filter elements of fuel filters.
	E3.4
	2.3
	P

	BY.20
	Tests the setting of injection pump (the setting of fuel amount transmitted to injectors) by connecting to the setting device.
	E3.5
	2.3
	P

	BY.21
	Tests the injectors by using the injector function test device.
	E3.7
	2.3
	P

	BY.22
	Tests the low pressure fuel pump at the test stand.
	E3.8
	2.3
	P

	BY.23
	Inspects the fuel tank and controls that it’s damage free and in sound condition.
	E3.9
	2.3
	P

	BY.24
	Inspects the fuel supply cap, cap filters and fuel tank gauges; controls that they’re damage free and in sound condition.
	E3.11
	2.3
	P

	BY.25
	Starts the vehicle and visually performs the fuel leakage control.
	E3.15
	2.3
	P

	BY.26
	Compares the fuel pressure gauge value with the reference values.
	E3.16
	2.3
	P

	BY.27
	Disassembles the cooling installation pipes and hoses, water pumps, radiators, thermostatic valve.
	E4.2
	2.4
	P

	BY.28
	Inspects the water tanks and controls that they’re damage free and in sound condition.
	E4.5
	2.4
	P

	BY.29
	Visually inspects the retaining straps of water tanks; controls that they’re damage free and in sound condition.
	E4.6
	2.4
	P

	BY.30
	Inspects the cooling fans, fan shrouds, fittings, shafts, gear system; controls that they’re damage free and in sound condition.
	E4.7
	2.4
	P

	BY.31
	Measures the run out in fan shafts.
	E4.8
	2.4
	P

	BY.32
	Lubricates the fan gear with the oil conforming to the catalogue values.
	E4.9
	2.4
	P

	BY.33
	Assembles the cooling installation equipment on the vehicle.
	E4.11
	2.4
	P

	BY.34
	Starts the vehicle and performs the water leakage control.
	E4.13
	2.4
	P

	BY.35
	Pours the diesel engine oil into the waste oil barrels.
	E5.1
	2.5
	P

	BY.36
	Controls the lubricating installation pipes and hoses, oil filters, lubricating oil pumps, oil cooler, oil pressure gauge.
	E5.2
	2.5
	P

	BY.37
	Replaces the oil filters, internal filter elements of fuel filters.
	E5.4
	2.5
	P

	BY.38
	Tests the oil pressure gauge at the test stand.
	E5.5
	2.5
	P

	BY.39
	Visually inspects the internal elements of oil cooler and controls that they’re damage free and in sound condition.
	E5.6
	2.5
	P

	BY.40
	Assembles the lubricating installation equipment on the vehicle. Supplies oil compatible with the engine.
	E5.7,8
	2.5
	P

	BY.41
	Starts the vehicle and performs oil leakage control.
	E5.9
	2.5
	P

	BY.42
	Measures the pressure of oil pumps and compares such value with the catalogue values of the related vehicle.
	E5.10
	2.5
	P

	BY.43
	Disassembles the engine parts (cylinder head cover, cylinder head (cylinder cover), valves, valve springs, valve rockers and shifters, cylinder jackets and liners, pistons, piston rings, piston rods, crankshaft, flywheel, timing mechanism (gears).
	E6.1
	2.6
	P

	BY.44
	Inspects the engine block and controls that it’s damage free and in sound condition.
	E6.3
	2.6
	P

	BY.45
	Performs the surface flatness, cracking, raking, scratching and wear control of the cylinder jackets and liners, pistons, piston rods and cylinder head (cylinder cover) of piston rings, valves, valve seats, valve springs, valve rockers and shifters by visual inspection.
	E6.4
	2.6
	P

	BY.46
	Performs the conicity, ovality, wear and clearance control of the cylinder jackets and liners, pistons, piston rods and rings, cylinder head (cylinder cover), valves, valve seats, valve springs, valve rockers and shifters by measuring.
	E6.5
	2.6
	P

	BY.47
	Performs the conicity, ovality, wear and clearance control of the main journals and pins, main and rod bearings of crankshaft and bearing pins.
	E6.7
	2.6
	P

	BY.48
	Measures the crankshaft, camshaft and flywheel run out.
	E6.8
	2.6
	P

	BY.49
	Performs the flywheel wear control by visual inspection and measurement.
	E6.9
	2.6
	P

	BY.50
	Visually inspects the timing mechanism gears and controls that they’re damage free and in sound condition.
	E6.10
	2.6
	P

	BY.51
	Assembles the engine parts with appropriate torque and adjusts the valve settings.
	
	2.6
	P

	BY.52
	Controls the pipes and hoses, gas piston, membrane and throttle lever in the system.
	E7.1,2
	2.7
	P

	BY.53
	Visually inspects the diesel engine regulator and controls that it’s damage free and in sound condition.
	E7.4,5
	2.7
	P

	BY.54
	Changes the regulator’s oil. Tests the operation of gassing and gas cutting electromagnetic valves.
	E7.6
	2.7
	P

	BY.55
	Starts the vehicle and tests the diesel engine control system.
	E7.7
	2.7
	P

	BY.56
	Performs the diesel engine control engine leakage control.
	E7.8
	2.7
	P

	BY.57
	Notes down the idle rpm and full speed, oil and oil pressure values by engine speed by looking at the gauges; compares such values with the catalogue values of the related vehicle.
	E7.9
	2.7
	P

	BY.58
	Controls the performance ratios of daily work schedule.
	G1
	3.1
	P

	BY.59
	Carries out the general cleaning of tools and equipment and clears them at the end of work.
	G2.2
	3.2
	P

	BY.60
	Keeps the records of the works performed and informs the related units.
	G3
	3.3
	P
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	1
	NAME OF QUALIFICATION UNIT
	Detecting and Repairing Diesel Engine Failures in Rail System Vehicles

	2
	REFERENCE CODE
	13UY0186-4/B4

	3
	LEVEL
	4

	4
	CREDIT VALUE
	-

	5
	A) DATE OF PUBLICATION
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	B) REVISION NO
	00

	
	C) REVISION DATE
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	6
	 OCCUPATIONAL STANDARD(S) FORMING THE BASIS FOR THE QUALIFICATION

	12UMS0281-4 Rail System Vehicle Mechanical Maintainer and Repairer (Level 4) National Occupational Standard

	7
	LEARNING OUTCOMES

	Learning Outcome 1: Makes pre-work preparations.
Performance Criteria
1.1. Makes personal preparations.
1.3. Determines the specifications of work area.
1.4. Prepares the required tools, equipment and material for work.
1.5. Inspects the operability status of work equipment.
1.6. Makes the work organization.
1.7. Determines the vehicle’s maintenance/repair procedures and techniques.
Learning Outcome 2: Detects and repairs diesel engine failures in rail system vehicles.
Performance Criteria
2.1. Detects and repairs diesel engine exhaust equipment failures.
2.2. Detects and repairs diesel engine suction equipment failures.
2.3. Detects and repairs diesel engine fuel equipment failures.
2.4. Detects and repairs diesel engine cooling equipment failures.
2.5. Detects and repairs diesel engine lubrication equipment failures.
2.6. Detects and repairs diesel engine part failures.
2.7. Detects and repairs diesel engine command system failures.
Learning Outcome 3: Carries out the completion processes.
Performance Criteria
3.1: Controls the performance of daily work schedule.
3.2: Carries out the cleaning of equipment and work area at the end of work.
3.3: Keeps record of works performed.
3.4: Gives information about the works performed.

	8
	ASSESSMENT

	8 a) Theoretical Examination

	The examination will be applied as test and consist of at least 40 questions with 4 options. Candidate is given 1.5 minutes per question. Candidate should score minimum 70/100 in order to be successful. 

	8 b) Performance based Examination

	Performance based examination is carried on appropriate vehicle or appropriate experiment sets.

	Candidate should demonstrate and perform correctly at least 80% of skills and abilities specified in the checklist in order to be successful.

	

	8 c) Other Assessment related conditions

	

	At first, theoretical examination is conducted. Performance based examination shall be made after that. Those who fail in theoretical examination cannot take performance based examination.
In case that the candidate behaves so as to risk her / him or others the examination is stopped and candidate is deemed to fail.
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ANNEXES
ANNEX [B4]-1: Information on Recommended Training to Earn a Qualification Unit 

Context of training: 

1. Diesel Engine Technology of Rail System Vehicles
2. Diesel Engine Cooling System of Rail System Vehicles
3. Diesel Engine Exhaust and Shaft Systems of Rail System Vehicles
4. Diesel Engine Lubrication System of Rail System Vehicles
ANNEX [B4]-2: Table Related To Performance Criteria Measured by Assessment Tools Stated in the Qualification Unit
a) DATA
	No
	Bilgi İfadesi
	UMS
Name
Department:
	Yeterlilik
Unit
Başarım
Ölçütü
	Değerlendirme Aracı

	BG.1
	Knows the appropriate tools, equipment and material for the work to be performed.
	D4.1
	1.4
	T

	BG.2
	Explains which spare parts are required for maintenance.
	D4.1
	1.7
	T

	BG.3
	Knows the operation sequence to be followed during the maintenance.
	D3.3
	1.6
	T

	BG.4
	Knows the diesel engine used in the rail system vehicles.
	F
	2.1
	T

	BG.5
	Knows the operating principles and components of exhaust installation.
	Fl
	2.1
	T

	BG.6
	Knows the operating principles and components of suction installation.
	F2
	1.2
	T

	BG.7
	Knows the operating principles and components of fuel installation.
	F3
	1.3
	T

	BG.8
	Knows the fuel and burning specifications.
	F3
	1.3
	T

	BG.9
	Knows the operating principles and components of cooling installation.
	F4
	1.4
	T

	BG.10
	Knows the cooling water specifications and cooling water conditioning procedures.
	F4
	1.4
	T

	BG.11
	Knows the operating principles and components of lubricating installation.
	F5
	1.5
	T

	BG.12
	Knows the types and specifications of mineral and synthetic oils.
	F5
	1.5
	T

	BG.13
	Knows the operating principles and parts of engine parts.
	F6
	1.6
	T

	BG.14
	Knows the procedures for cracking inspection.
	F6
	1.6
	T

	BG.15
	Knows how to run in moving parts.
	F6
	1.6
	T

	BG.16
	Knows the operating principles and components of diesel engine control system.
	F7
	1.7
	T

	BG.17
	Knows the pneumatic principles and systems.
	F7
	1.7
	T

	BG.18
	Knows the operating principles of electromagnetic valves.
	F7
	1.7
	T

	BG.19
	Knows the fittings.
	F 1,2,3, 4
	2.1
	T

	BG.20
	Knows the sealing elements.
	F 1,2,3,
4,5,7
	1.1
	T

	BG.21
	Knows the sealing elements.
	F1.5
	1.1
	T

	BG.22
	Knows how to use a catalogue.
	F 1,2,3, 4,5,6,7
	1.1
	T

	BG.23
	Knows the measurement procedures and standard measurements.
	F 1,2,3, 4,5,6,7
	1.1
	T

	BG.24
	Knows how to compare the measured values with the reference values.
	F 1,2,3, 4,5,6,7
	1.1
	T

	BG.25
	Knows the principles of manual and visual inspection.
	F 1,2,3, 4,5,6,7
	1.1
	T

	BG.26
	Knows the procedures for part disassembly and assembly.
	F 1,2,3, 4,5,6,7
	1.1
	T

	BG.27
	Knows how to read the technical drawing.
	F 1,2,3, 4,5,6,7
	1.1
	T

	BG.28
	Knows and interprets use of testing devices.
	F 1,2,3, 4,5,6,7
	1.2
	T

	BG.29
	Knows the types and specifications of spare parts.
	F 1,2,3, 4,5,6,7
	1.1
	T

	BG.30
	Knows how to carry out the maintenances of tools and equipment used at the end of work.
	G2.2
	3.2
	T

	BG.31
	Knows that the records related to the works performed should be kept.
	G3
	3.3
	T

	BG.32
	Knows that the superiors should be informed on the works performed.
	G4.2
	3.4
	T


b) SKILLS & QUALIFICATIONS
	No
	Beceri ve Yetkinlik İfadesi
	UMS
Name
Department:
	Yeterlilik
Unit
Başarım
Ölçütü
	Değerlendirme Aracı

	BY.1
	Determines the specifications of work environment.
	D3
	1.3
	P

	BY.2
	Determines the machine tools he shall work with and controls that they’re in operating state.
	D4.1
	1.4
	P

	BY.3
	Controls the exhaust installation and detects the damaged parts causing exhaust losses.
	Fl.l
	2.1
	P

	BY.4
	Replaces the damaged exhaust manifolds and shafts.
	F1.2
	2.1
	P

	BY.5
	Replaces the damaged sealing elements and insulations.
	F1.2
	2.1
	P

	BY.6
	Inspects the exhaust installation and detects the deficient, damaged, loose fittings. Replaces the deficient and damaged parts with the brand new ones.
	F1.3
	2.1
	P

	BY.7
	Tightens loose fittings.
	F1.3
	2.1
	P

	BY.8
	Disassembles the broken exhaust pivots by using appropriate methods.
	F1.4
	2.1
	P

	BY.9
	Detects and replaces the inoperative exhaust mufflers.
	F1.5
	2.1
	P

	BY.10
	Visually inspects the suction installation; detects the damaged parts causing intake air losses and replaces them with the brand new ones.
	F2.1
	2.2
	P

	BY.11
	Replaces the damaged sealing elements.
	F2.2
	2.2
	P

	BY.12
	Detects the oil thrown, damaged, rattling turbochargers and blowers by inspecting and listening to the supercharge system (turbocharger, blower); replaces such items with the brand new ones.
	F2.3
	2.2
	P

	BY.13
	Visually inspects the intake air cooling installation (Intercooler); detects the perforated, clogged, damaged itercoolers and replaces them with the brand new ones.
	F2.5,6
	2.2
	P

	BY.14
	Visually inspects the supercharge pressure gauges and detects the damaged and inoperative pressure gauges and replaces them with the brand new ones.
	F2.7,8
	2.2
	P

	BY.15
	Inspects the suction installation and detects the deficient, damaged, loose fittings; replaces them with the brand new ones.
	F2.9
	2.2
	P

	BY.16
	Tightens loose fittings.
	F2.9
	2.2
	P

	BY.17
	Detects and replaces the contaminated air filters.
	F2.10
	2.2
	P

	BY.18
	Detects the damaged parts causing fuel loss by controlling the fuel installation. Replaces the damaged fuel line and hoses, sealing elements and fuel tank.
	F3.1,2
	2.2
	P

	BY.19
	Visually inspects the fuel pressure gauge; detects the damaged and inoperative pressure gauge and replaces it with the brand new one.
	F3.3
	2.3
	P

	BY.20
	Replaces the fuel filters in case of low fuel pressure.
	F3.5
	2.3
	P

	BY.21
	Tests the low pressure fuel pump at the test stand.
	F3.6
	2.3
	P

	BY.22
	Replaces the fuel pump failing to comply with the catalogue value of the related vehicle.
	F3.7
	2.3
	P

	BY.23
	Adjusts the adjusting calve to the pressure complying with the catalogue value in case of high fuel pressure.
	F3.8
	2.3
	P

	BY.24
	Deflates the system via the fuel pump.
	F3.9
	2.3
	P

	BY.25
	Detects the fuel injection pump and injection failures by listening to the engine and visually inspecting the exhaust fumes.
	F3.10
	2.3
	P

	BY.26
	Adjusts the injection pump by connecting it to the setting device.
	F3.11
	2.3
	P

	BY.27
	Tests the injectors by using the injector function testing device; adjusts them and replaces the inoperative injector nozzles.
	F3.12, 13
	2.3
	P

	BY.28
	Detects the inoperative valves and check valves; replaces them with the brand new ones.
	F3.14
	2.3
	P

	BY.29
	Detects the damaged and contaminated parts by inspecting the fuel supply cover, cover filters and fuel tank gauges; cleans the contaminated parts and replaces the damaged parts. Replaces the damaged items.
	F3.15, 16,17
	2.3
	P

	BY.30
	Detects the deficient, damaged, loose fittings by inspecting the fuel installation and replaces them with the brand new ones.
	F3.18
	2.3
	P

	BY.31
	Detects the damaged parts causing cooling water losses by controlling the cooling installation.
	F4.1,2
	2.3
	P

	BY.32
	Replaces the damaged pipe and hoses, radiators, water tanks and sealing elements.
	F4.1,2
	2.3
	P

	BY.33
	Measures the cooling water pressure and temperature and compares such values with the reference values.
	F4.3
	2.3
	P

	BY.34
	Controls the thermostat and radiators by disassembling them in case of high water temperature.
	F4.4
	2.4
	P

	BY.35
	Detects and replaces the inoperative thermostat by testing it at the test stand.
	F4.5
	2.4
	P

	BY.36
	Detects the water pumps failing to comply with the catalogue pressure values by measuring the pump pressure.
	F4.6
	2.4
	P

	BY.37
	Replaces the water pumps failing to comply with the catalogue pressure values.
	F4.7
	2.4
	P

	BY.38
	Detects the clogged radiators; unclogs and cleans the clogged radiators by using the mechanical or chemical methods.
	F4.8
	2.4
	P

	BY.39
	Detects the inoperative valves and check valves by testing and replaces them with the brand new ones.
	F4.9
	2.4
	P

	BY.40
	Adds to the engine cooling water; applies antifreeze if required.
	F4.10
	2.4
	P

	BY.41
	Detects and replaces the cooling fans and shafts by visual inspection.
	F4.11
	2.4
	P

	BY.42
	Detects and replaces wound shafts.
	F4.12
	2.4
	P

	BY.43
	Detects the deficient, damaged, loose fittings by inspecting the cooling installation and replaces them with the brand new ones.
	F4.13
	2.4
	P

	BY.44
	Controls the oil level by drawing the oil dipstick and adds oil in case of short oil supplies.
	F5.1
	2.4
	P

	BY.45
	Detects the damaged parts causing oil losses by controlling the lubricating installation and changes them with the brand new ones.
	F5.2
	2.4
	P

	BY.46
	Performs the control of water leakage to the lubricating installation as a result of oil analyses made by spectral analysis.
	F5.4
	2.4
	P

	BY.47
	Replaces the installation equipment (cylinder cover gaskets, perforated liner, perforated heat exchanger and etc.) mixing water to the oil by controlling the colling and lubricating installation.
	F5.5
	2.5
	P

	BY.48
	Changes the oil in case the oil is thinner or thicker by the oil comparison test.
	F5.6
	2.5
	P

	BY.49
	Replaces the installation equipment (cylinder cover gaskets, perforated liner, perforated heat exchanger, dripping injector and etc.) mixing oil to water or water to oil by controlling the cooling and fuel installation.
	F5.7
	2.5
	P

	BY.50
	Changes the oil according to the result of sediment test.
	F5.8
	2.5
	P

	BY.51
	Controls the oil pressure via the pressure gauge and compares such value with the related vehicle’s catalogue values.
	F5.10
	2.5
	P

	BY.52
	Controls the oil filters and replaces the contaminated items in case of low oil pressure.
	F5.11
	2.5
	P

	BY.53
	Measures the outlet pressure of oil pumps and replaces the oil pumps failing to comply with the catalogue pressure value.
	F5.12
	2.5
	P

	BY.54
	Adjusts to the pressure complying with the catalogue values via the adjusting valve in case of high oil pressure.
	F5.13
	2.5
	P

	BY.55
	Assesses the cost of damage by inspecting the oil cooler and internal elements; replaces the damaged item.
	F5.14
	2.5
	P

	BY.56
	Controls whether there is sound other than regular operating sound by listening to the engine’s sound.
	F6.1
	2.5
	P

	BY.57
	Detects the damaged cylinder by measuring the compressions in case of available ping.
	F6.2
	2.5
	P

	BY.58
	Controls the valves, piston and liner by disassembling the cylinder head (cylinder cover). Replaces the damaged parts.
	F6.3
	2.5
	P

	BY.59
	Performs the cylinder leakage test and measures the compressions.
	F6.4
	2.6
	P

	BY.60
	Takes the engine failing to comply with the catalogue values to maintenance by comparing the results of cylinder leakage test and compression measurement with the related vehicle’s catalogue values.
	F6.4
	2.6
	P

	BY.61
	Assesses the cost of damage by visually inspecting the engine block.
	F6.5
	2.6
	P

	BY.62
	Replaces the damaged engine block by disassembling the engine parts.
	F6.6
	2.6
	P

	BY.63
	Performs the surface flatness, cracking, raking, scratching and wear control of the pistons, piston rods, cylinder, jackets, liners and piston rings by visual inspection.
	F6.7
	2.6
	P

	BY.64
	Visually inspects the cylinder head (cylinder cover), valves, valve seats, valve springs, valve rockers and shifters; detects the damaged items.
	F6.8
	2.6
	P

	BY.65
	Performs the surface flatness, cracking, raking, scratching and wear control of the main journals and pins, main and rod bearings of crankshaft and bearing pins by visual inspection.
	F6.9
	2.6
	P

	BY.66
	Detects the damaged timing mechanism gears by visual inspection.
	F6.10
	2.6
	P

	BY.67
	Detects the damaged camshafts and journals by visual inspection.
	F6.17
	2.6
	P

	BY.68
	Detects the damaged rocker covers by visual inspection.
	F6.10
	2.6
	P

	BY.69
	Replaces the damaged (cracked, inclined, scratched, worn, uneven) parts.
	F6.11
	2.6
	P

	BY.70
	Piston, piston kolu, silindir, ceket, gömlek ve segmanları ölçerek
	F6.12
	2.6
	P

	
	konilik, ovallik, aşıntı ve boşluk durumlarını tespit eder.
	
	
	

	BY.71
	Determines the states of conicity, ovality, wear and clearance by measuring the cylinder head (cylinder cover), valves, valve seats, valve springs, valve rockers and shifters.
	F6.13
	2.6
	P

	BY.72
	Determines the states of conicity, ovality, wear and clearance by measuring the the main journals and pins, main and rod bearings of crankshaft and bearing pins.
	F6.14
	2.6
	P

	BY.73
	Measures the crankshaft runout.
	F6.15
	2.6
	P

	BY.74
	Determines the states of wear and clearance by measuring the timing mechanism gears.
	F6.16
	2.6
	P

	BY.75
	Determines the states of wear and clearance of crankshaft and journals.
	F6.17
	2.6
	P

	BY.76
	Determines the state of runout and wear by measuring the flywheel.
	F6.18
	2.6
	P

	BY.77
	Compares the measurement values with the catalogue values.
	F6.19
	2.6
	P

	BY.78
	Replaces the parts with measurements non-complying with the catalogue values.
	F6.19
	2.6
	P

	BY.79
	Assembles the engine, by assembling the engine parts with the torque complying with the catalogue values.
	F6.21
	2.6
	P

	BY.80
	Adjusts valve setting complying with the catalogue values.
	E6.12
	2.6
	P

	BY.81
	Detects the damaged pipe and hoses causing air, water and oil losses by visually inspecting the engine control system and replaces such items with the brand new ones.
	F7.1,2
	2.6
	P

	BY.82
	Detects the damaged regulator, gassing and gas cutting valves , gas piston and throttle lever by visual inspection and replaces the damaged items.
	F7.3
	2.6
	P

	BY.83
	Tests the fixing of idle rpm and engine’s full speeds at the required speed by controlling via the gauge.
	F7.4
	2.6
	P

	BY.84
	Changes the membrane if the engine speed doesn’t accelarate and maintain fixed.
	F7.5
	2.7
	P

	BY.85
	Adjusts settings to the catalogue values if the idle rpm and full speeds do not comply with the catalogue values.
	F7.6
	2.7
	P

	BY.86
	Measures and compares the engine control air with the related vehicle’s catalogue values.
	F7.7
	2.7
	P

	BY.87
	Replaces the hood if the engine control air do not comply with the catalogue values.
	F7.7
	2.7
	P 

	BY.88
	Tests the operation of gassing and gas cutting electromagnetic valves.
	F7.8
	2.7
	P

	
	Replaces inoperative electromagnetic valves.
	F7.8
	2.7
	P

	BY.89
	Controls and compares the gas control with the related vehicle’s catalogue values.
	F7.9
	2.7
	P

	BY.90
	Adjusts gas control complying with the catalogue values.
	F7.9
	2.7
	P

	BY.91
	Controls the performance ratios of daily work schedule.
	Gl
	2.7
	P

	BY.92
	Carries out the general cleaning of tools and equipment and clears them at the end of work.
	G2.2
	2.7
	P

	BY.93
	Keeps the records of the works performed and informs the related units.
	G3
	2.7
	P


13UY0186-4/B5 PERIODIC MAINTENANCE OF HYDRAULIC SYSTEMS IN RAIL SYSTEM VEHICLES QUALIFICATION UNIT
	1
	NAME OF QUALIFICATION UNIT
	Preventive (Periodical) Maintenance of Hydraulic Systems of Rail System Vehicles  

	2
	REFERENCE CODE
	13UY0186-4/B5

	3
	LEVEL
	4

	4
	CREDIT VALUE
	-

	
	A) DATE OF PUBLICATION
	25/12/2013

	5
	B) REVISION NO
	00

	
	C) REVISION DATE
	-

	6
	 OCCUPATIONAL STANDARD(S) FORMING THE BASIS FOR THE QUALIFICATION

	12UMS0281-4 Rail System Vehicle Mechanical Maintainer and Repairer (Level 4) National Occupational Standard

	7
	LEARNING OUTCOMES

	Learning Outcome 1: Makes pre-work preparations.
Performance Criteria
1.1: Makes personal preparations.
1.2: Determines the specifications of work area.
1.3: Prepares the required tools, equipment and material for work.
1.4: Inspects the operability status of work equipment.
1.5: Makes the work organization.
1.6: Determines the vehicle’s maintenance/repair procedures and techniques.
Learning Outcome 2: Carries out periodical maintenance of rail system vehicles hydraulic systems.
Performance Criteria

2.1: Performs periodical maintenance of hydraulic power-train elements.
2.2: Performs periodical maintenance of hydraulic system.
Learning Outcome 3: Carries out the completion processes.
Performance Criteria
3.1: Controls the performance of daily work schedule.
3.2: Carries out the cleaning of equipment and work area at the end of work.
3.3: Keeps record of works performed.
3.4: Gives information about the works performed.

	8
	ASSESSMENT

	8 a) Theoretical Examination

	The examination will be applied as test and consist of at least 20 questions with 4 options. Candidate is given 1.5 minutes per question. Candidate should score minimum 70/100 in order to be successful. 

	8 b) Performance based Examination

	Performance based examination is carried on appropriate vehicle or appropriate experiment sets.
Candidate should demonstrate and perform correctly at least 80% of skills and abilities specified in the checklist in order to be successful.

	8 c) Other Assessment related conditions

	At first, theoretical examination is conducted. Performance based examination shall be made after that. Those who fail in theoretical examination cannot take performance based examination.
In case that the candidate behaves so as to risk her / him or others the examination is stopped and candidate is deemed to fail.

	9
	QUALIFICATION DEVELOPMENT INSTITUTION(S)/ORGANIZATIONS(S)
	Turkish State Railways (TCDD) Development & TCDD Personnel Solidarity and Assistance Foundation

	10
	SECTOR COMMITTEE TO VERIFY QUALIFICATION UNIT
	VQA Transportation, Logistics and Communication Sector Committee

	11
	DATE AND NUMBER OF APPROVAL BY VQA BOARD OF DIRECTORS
	25/12/2013-2013/110


ANNEXES
ANNEX [B5]-1: Information on Recommended Training to Earn a Qualification Unit 

Context of training: 

1. Hydraulic systems of rail system vehicles
ANNEX [B5]-2: Table Related To Performance Criteria Measured by Assessment Tools Stated in the Qualification Unit
a) DATA
	No
	Bilgi İfadesi
	UMS
Name
Department:
	Yeterlilik
Unit
Başarım
Ölçütü
	Değerlendirme Aracı

	BG.1
	Knows the appropriate tools, equipment and material for the work to be performed.
	D4.1
	1.4
	T

	BG.2
	Explains which spare parts are required for maintenance.
	D4.1
	1.7
	T

	BG.3
	Knows the operation sequence to be followed during the maintenance.
	D3.3
	1.6
	T

	BG.4
	Knows the operating principles of mechanical and hydraulic power trains.
	E13
	2.1
	T

	BG.5
	Knows the components of mechanical and hydraulic power trains.
	E13
	2.1
	T

	BG.6
	Knows the hydraulic and mechanical principles and systems.
	E13
	2.1
	T

	BG.7
	Knows the operating principles of hydraulic systems of the rail system vehicles.
	E13
	2.2
	T

	BG.8
	Knows the components of hydraulic systems of the rail system vehicles.
	E13
	2.2
	T

	BG.9
	Knows how to carry out the maintenances of tools and equipment used at the end of work.
	G2.2
	3.2
	T

	BG.10
	Knows that the records related to the works performed should be kept.
	G3
	3.3
	T

	BG.11
	Knows that the superiors should be informed on the works performed.
	G4.2
	3.4
	T


b) SKILLS & QUALIFICATIONS
	No
	Beceri ve Yetkinlik İfadesi
	UMS
Name
Department:
	Yeterlilik
Unit
Başarım
Ölçütü
	Değerlendirme Aracı

	BY.1
	Determines the specifications of work environment.
	D3
	1.3
	P

	BY.2
	Determines the machine tools he shall work with and controls that they’re in operating state.
	D4.1
	1.4
	P

	BY.3
	Tests the operation of hydraulic motors.
	13.7
	2.1
	P

	BY.4
	Measures and controls whether the hydraulic pump overheats other than its regular operating temperature.
	13.4
	2.1
	P

	BY.5
	Controls whether there are any crushing or scrape, high sounds other than its regular operating sound in the hydraulic pump.
	13.3
	2.1
	P

	BY.6
	Visually inspects the hydraulic pipes and hoses, hydraulic pumps, hydraulic motors, hydraulic oil guards, pressure gauges and fittings; controls that they’re damage free and in sound condition.
	13.1
	2.2
	P

	BY.7
	Changes the hydraulic oil and tests the oil pressure gauge at the test stand.
	13.6,7
	2.2
	P

	BY.8
	Controls the performance ratios of daily work schedule.
	G1
	3.1
	P

	BY.9
	Carries out the general cleaning of tools and equipment and clears them at the end of work.
	G2.2
	3.2
	P

	BY.10
	Keeps the records of the works performed and informs the related units.
	G3
	3.3
	P


13UY0186-4/B6 QUALIFICATION UNIT FOR DETECTION AND REPAIR OF HYDRAULIC SYSTEMS FAILURES IN RAIL SYSTEM VEHICLES
	1
	NAME OF QUALIFICATION UNIT
	Detecting and Repairing Hydraulic System Failures in Rail System Vehicles

	2
	REFERENCE CODE
	13UY0186-4/B6

	3
	LEVEL
	4

	4
	CREDIT VALUE
	-

	5
	A) DATE OF PUBLICATION
	25/12/2013

	
	B) REVISION NO
	00

	
	C) REVISION DATE
	-

	6
	 OCCUPATIONAL STANDARD(S) FORMING THE BASIS FOR THE QUALIFICATION

	12UMS0281-4 Rail System Vehicle Mechanical Maintainer and Repairer (Level 4) National Occupational Standard

	7
	LEARNING OUTCOMES

	Learning Outcome 1: Makes pre-work preparations.
Performance Criteria
1.1: Makes personal preparations.
1.2: Determines the specifications of work area.
1.3: Prepares the required tools, equipment and material for work.
1.4: Inspects the operability status of work equipment.
1.5: Makes the work organization.
1.6: Determines the vehicle’s maintenance/repair procedures and techniques.
Learning Outcome 2: Detects and repairs hydraulic system failures in rail system vehicles.
Performance Criteria
2.1: Detects and repairs failures in hydraulic system power train elements.
2.2: Detects and repairs failures of hydraulic system.
Learning Outcome 3: Carries out the completion processes.
Performance Criteria
3.1: Controls the performance of daily work schedule.
3.2: Carries out the cleaning of equipment and work area at the end of work.
3.3: Keeps record of works performed.
3.4: Gives information about the works performed.

	8
	ASSESSMENT

	8 a) Theoretical Examination

	The examination will be applied as test and consist of at least 40 questions with 4 options. Candidate is given 1.5 minutes per question. Candidate should score minimum 70/100 in order to be successful. 

	8 b) Performance based Examination

	Performance based examination is carried on appropriate vehicle or appropriate experiment sets.
Candidate should demonstrate and perform correctly at least 80% of skills and abilities specified in the checklist in order to be successful.

	8 c) Other Assessment related conditions

	At first, theoretical examination is conducted. Performance based examination shall be made after that. Those who fail in theoretical examination cannot take performance based examination.
In case that the candidate behaves so as to risk her / him or others the examination is stopped and candidate is deemed to fail.

	9
	QUALIFICATION DEVELOPMENT INSTITUTION(S)/ORGANIZATIONS(S)
	Turkish State Railways (TCDD) Development & TCDD Personnel Solidarity and Assistance Foundation

	10
	SECTOR COMMITTEE TO VERIFY QUALIFICATION UNIT
	VQA Transportation, Logistics and Communication Sector Committee

	11
	DATE AND NUMBER OF APPROVAL BY VQA BOARD OF DIRECTORS
	


ANNEXES
ANNEX [B6]-1: Information on Recommended Training to Earn a Qualification Unit 

Context of training: 

1. Hydraulic systems of rail system vehicles
ANNEX [B6]-2: Table Related To Performance Criteria Measured by Assessment Tools Stated in the Qualification Unit
a) DATA
	No
	Bilgi İfadesi
	UMS
Name
Department:
	Yeterlilik
Unit
Başarım
Ölçütü
	Değerlendir
me
Aracı

	BG.1
	Knows the appropriate tools, equipment and material for the work to be performed.
	D4.1
	1.4
	T

	BG.2
	Explains which spare parts are required for maintenance.
	D4.1
	1.7
	T

	BG.3
	Knows the operation sequence to be followed during the maintenance.
	D3.3
	1.6
	T

	BG.4
	Knows the operating principles of mechanical and hydraulic power trains.
	F13
	2.1
	T

	BG.5
	Knows the components of mechanical and hydraulic power trains.
	F13
	2.1
	T

	BG.6
	Knows the hydraulic and mechanical principles and systems.
	F13
	2.1
	T

	BG.7
	Knows the operating principles of hydraulic systems of the rail system vehicles.
	F13
	2.2
	T

	BG.8
	Knows the components of hydraulic systems of the rail system vehicles.
	F13
	2.2
	T

	BG.9
	Knows how to carry out the maintenances of tools and equipment used at the end of work.
	G2.2
	3.2
	T

	BG.10
	Knows that the records related to the works performed should be kept.
	G3
	3.3
	T

	BG.11
	Knows that the superiors should be informed on the works performed.
	G4.2
	3.4
	T


b) SKILLS & QUALIFICATIONS
	No
	Beceri ve Yetkinlik İfadesi
	UMS
Name
Department:
	Yeterlilik
Unit
Başarım
Ölçütü
	Değerlendirme Aracı

	BY.1
	Determines the specifications of work environment.
	D3
	1.3
	P

	BY.2
	Determines the machine tools he shall work with and controls that they’re in operating state.
	D4.1
	1.4
	P

	BY.3
	Tests the operation of hydraulic motors and replaces the inoperative hydraulic motors.
	F13.7
	2.1
	P

	BY.4
	Visually inspects the hydraulic system equipment and fittings; detects and replaces the damaged items.
	13.1,2, 3,4,5,6
	2.2
	P

	BY.5
	Replaces high sound, calescent and low pressure hydraulic pumps.
	13.1,2, 3,4,5,6
	2.2
	P

	BY.6
	Controls the hydraulic oil level and adds in case of short oil supplies.
	13.1,2, 3,4,5,6
	2.2
	P

	BY.7
	Controls the performance ratios of daily work schedule.
	Gl
	3.1
	P

	BY.8
	Carries out the general cleaning of tools and equipment and clears them at the end of work.
	G2.2
	3.2
	P

	BY.9
	Keeps the records of the works performed and informs the related units.
	G3
	3.3
	P


QUALIFICATION ANNEXES
ANNEX 1: Qualification Items
13UY0186-4/A1) Occupational Health & Safety, Environmental Protection and Quality
13UY0186-4/B1) Mechanical Preventive (Periodic) Maintenance in Rail System Vehicles 

13UY0186-4/B2) Detection and Repair of Mechanical Failures in Rail System Vehicles 

13UY0186-4/B3) Periodic Maintenance of Diesel Engine in Rail System Vehicles
13UY0186-4/B4) Detection and Repair of Diesel Engine Failures in Rail System Vehicles 

13UY0186-4/B5) Periodic Maintenance of Hydraulic Systems in Rail System Vehicles
13UY0186-4/B6) Detection and Repair of Hydraulic Systems Failures in Rail System Vehicles
ANNEX 2: Terms, Symbols and Abbreviations
ACKERMAN: Air cock,
AXLE: Axle shaft,
COUPLING: Special electric connector,
DAMPER: Spiral or lubricated component minimizing the shock in vehicles,
MAIN RESERVOIR PRESSURE: Air pressure required for brakes and auxiliary systems,
ANTIFREEZE: Liquid mixture which lowers the freezing point, increases the boiling temperature of the cooling liquid in the radiator and protects against corrosions,
FLAT WHEEL: Flattening on the wheel’s bearing surface,
ATS (Automatic Train Stop) : Automatic Train Stopping System,
SETTING BOX: Mechanism for balancing air pressure,
BRAKE LINING: The part for slowing down by frictioning to the brake disc,
CONNECTING ROD: Fitting,
FLANGE PROFILE: Dimensions of a flange required for a safe drive,
FLANGE LUBRICATING UNIT: The system for decreasing the friction between the wheel’s bearing surface and flange profile and rail in the rail system vehicles,
FLANGE: Rail guide on wheel,,
BOGIE: The system which is capable of carrying multi-axle wheel set (comprising of sets), can be located on the brake and driving system and carrying the vehicle,
BRAGA: Axle guard fitting,
AXLE BOX: Axle box,
TRACTION VEHICLE (TRACTIVE VEHICLE): Locomotive and rail-car operated by driving power of in-built motor,
TRACTION DRAW HOOK: Vehicle connector and traction part,
TRACTION MOTOR: Electric motor driving the vehicle,
TRACTION PACK: Suspension part to which coupling sets are connected,
TRACTION: Traction,
CHECK VALVE: The component allowing flow of liquids in one direction in the pneumatic and hydraulic systems,
CIRCULATION: The component enabling full and continuous circulation,
DIRECT ACTING BRAKE: The system in which the compressed air is directly transmitted to the brake cylinders and braking is provided,
AXLE: Part of wheel set connecting two wheels, carrying loads like a beam and transmitting torque to wheel,
EXHAUST: A mechanism for venting exhaust gases from an internal combustion engine,
INDIRECT BRAKE: The system in which braking is provided by an adjusting valve instead of the compressed air being directly transmitted to the brake cylinders,
INJECTION PUMP: Pressure fuel regulator required for combustion in diesel engines,
INJECTOR: The component injecting fuel to the cylinders in diesel engines,
FAN: Air condition unit,
BRAKE DISC: Circular brake linings friction component mounted on the wheel or axle,
BRAKE: The mechanism for decelerating, stopping or maintaining the existing speed of vehicle,
HYDRAULIC: The mechanism driven by liquid pressure,
ISCO: International Standard Classification of Occupations ,
İKLİMLENDİRME: The system for heating, cooling and ventilation processes,
INTERCOOLER: Air and oil cooler,
ISG (WHS): Occupational Health & Safety,
COUPLING: Connector transmitting one motion to another equipment,
CRANKCASE: Engine axle-box,
CATENARY: Electrification (high-tension) line,
CLUTCH: The part connecting two components,
PERSONAL PROTECTIVE EQUIPMENT (PPE): All kinds of tools, instruments, appliances and devices which are worn, put on or hold by the worker and which protect the worker from one or more hazards arising from the work and effect the health and safety of the worker, and which are designed to suit such purpose. 
yapılmış tüm alet, araç, gereç ve cihazları,
COMPRESSOR: The unit pressurizing air and gases,
COMPRESSION: Compressing,
AUXILIARY RESERVOIR PRESSURE: Brake control air pressure,
AUXILIARY RESERVOIR LINE: The pipe line through which regulating compressed air is passed for brake control and circulating across the vehicle,
CORROSION: Metal or metal alloys being corroded by oxidation or other chemical factors,
COUPLING SET: Screw mechanism for connecting two vehicles to each other,
CRANKSHAFT: The shaft converting piston’s linear movement to circular movement,
CRANK: The axle converting linear movement of piston rods to circular movement in an engine,
COUPLER: Connector (mechanical, electrical, pneumatic),
VALVE ROCKER: The mechanism used for opening and closing valves,
LOCOMOTIVE: Rail system vehicle driven by mechanical power applied on its wheels and moving hauled vehicles attached to its front or back by this movement,
MANIFOLD: Pipes transmitting air or air-fuel mixture to the cylinders and exhaust gases to the outlet,
PRESSURE GAUGE: Pressure gauge,
DRIVER CAB: Driver’s cockpit,
SELF-STARTER: The mechanism for starting the engine,
MEMBRANE: Diaphragm gasket,
SUSPENSION: The connector between spring suspension and sport,
JOURNAL: The section of the shaft enabling the shaft to rotate in its bearing,
AUTOMATIC COUPLING SET: Automatic coupling set connecting train sets to each other, enabling mechanical, brake and energy transmission,
SHUTTER: Cellular vehicle body,
SKATE: Connecting wear part,
WHEEL SLIP: The wheel running idle on the rail,
PIVOT PIN: Fitting,
PINION: Traction motor gear,
PISTON ROD: The component transmitting the linear movement from the piston to the crankshaft,
PISTON: Cylinder-piston with a smaller diameter moving regularly in a cylinder in the engines,
AXLE GUARD: Axle guard,
PNEUMATIC: Compressed air,
PT (PANTOGRAPH): In the electrical traction systems, the equipment transmitting the electric energy required by the traction vehicle from the power line (catenary) to the traction vehicle,
AIR RELIEF COCK: The mechanism for air discharge,
RADIATOR: Cooling component,
ADJUSTOR: Adjusting component,
REGULATOR: Regulating component,
RISK: Potential of loss, injury or other damages to arise from hazards,
BRAKE SHOE: Brake shoe,
SEGMAN: Sealing equipment placed on motor pistons to prevent leak of oil, fuel, and gas,
SENSOR: Electronic flow, weight, speed and capacity sensor,
HOT: Traction vehicle’s operative / active mode,
CYLINDER: The part in which air-fuel mixture is combusted and energy is generated in the engine
COOL: Traction vehicle’s inoperative / inactive mode,
SPORT: Connected fitting,
VALVE: The component controlling air or fuel-air mixture inlet and exhaust gas outlet in the cylinder,
SUSPENSION: the system absorbing the vertical and horizontal forces to the vehicle.
SPRING: Suspension spring,
SURCHARGE: Over charge,
SHAFT: The shaft transmitting the machine’s rotation to other components,
GEARBOX: A set of gears transmitting the movement from the engine to the power train and enabling the vehicle to drive at the required speed or reroutes the movement,
FRAME: Vehicle body COWCATCHER (SCRAPER):
COWCATCHER: The component which is mounted on the front and rear frame of locomotives and used for plowing foreign substances and snow which may be available on route,
DRIVE: Driving,
BUFFER STOP: The equipment used for absorbing the movement in the direction of rail axis and their soft transmission to the frame in the vehicles,
DANGER: Potential of damage or injury likely to affect the worker or work place and likely to exist in the workplace or to be caused externally,
THERMOSTAT: The component controlling the temperature at the requested values in a system,
TORQUE: The rotation effect of a force on a point or an axis,
SLUDGE: Deposit,
DRIVER EMERGENCY BRAKE: The train security system which is automatically activated and drives the train’s brake system in case the driver becomes incapable of driving the train for any reason,
BASEBOARD: The equipment which is used for disposing of unwanted objects on the rail head bearing surface and mounted on the frame or bogie to be located on the front side of wheel according to the driving direction,
TURBOCOMPRESSOR: The unit injecting compressed air to the cylinders by using the energy of exhaust gas,
TURBOCHARGER: Excessive air generating unit,
ULTRASONIC MEASUREMENT: Measurement made by using sound waves,
RAILWAY CAR (HAULED VEHICLE): The rail system vehicle without its own driving power, moved by tracking or pushing by a traction vehicle, suitable for carrying load or passenger,
VALVE: The system controlling liquid pass,
COCK: The device used for stopping or releasing the liquid in the pipe,
FLYWHEEL: Gear or disk used for starting the engine and dynamic balancing of the engine,
OIL PUMP: The component pumping the oil in the crankcase to the lubricating system,
FUEL PUMP: The component pumping fuel in the fuel tank to the fuel system,
SEMI-AUTOMATIC COUPLING SET: The mechanism used for connecting the vehicle to each other, hauling and buffering.
ANNEX 3: Ways of Horizontal and Vertical Progressing in The Occupation -
ANNEX 4: Assessor Criteria
The performance chapter of the qualification test is performed by a minimum of one assessor fulfilling the following conditions.
1) Shall have a minimum one two-year degree diploma,
2) Shall have a minimum of 5 years experience in the execution of mechanical maintenance and repair or management of planning and implementation processes of rail system vehicles,
3) Shall be provided with the training of evaluation and assessment for a minimum of 30 hours.
