CPO's Sl. No. 11/2018

EASTERN RAILWAY
No.E .740/2/Misc/Pt IX (Trg.), Kolkata, dated :25.01.2018

ALL CONCERNED

SUB: Revision of training Programme for promotee Junior Engineers of Electrical
Departments keeping it at par with training of promotee Junior Engineers of
Mechanical Depariment.
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Copy of Railway Board’s letter No.E(MPP)201 7/3/6 dated 20.12.2017 (RBE No.200/2017)
addressed to GMs, all Indian Railways & others on the above subject is forwarded for information,
guidance and necessary action.

DA: As refd. to /ﬁ%}w

(U.Lahiri)
Dy. Chief Personnel Officer (R)
For Pr. Chief Personnel Officer

Copy of the Railway Board’s letter No.E(MPP)2017/3/6 dated 20.12.2017 (RBE No.200/2017)
addressed to GMs, all Indian Railways and others.

*hk

SUB: Revision of training Programme for promotee Junior Engineers of Electrical
Departments keeping it at par with training of promotee Junior of
Mechanical Department.
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Ministry of Railways (Railway Board) had constituted a Commitice to review the revision of
training programme / Training Modules for promotee Junior Engineers of Electrical Departments and with the
approval of Board (MS ), it has been decided to revise the existing training module.

2. Keeping in view the constant technological changes, emphasis on in-depth practical knowledge
and skill to reflect in performance of promotee Junior Engineers of Electrical Department, the training
modules of promotee Junior Enginecr of Electrical Department has now been reduced to 13 weeks i.e. 78
days from existing training period of 52 weeks, keeping it at par with training of promotee Junior Engineers
of Mechanical Department. Out of 13 weeks of training 4 (four) weeks will for practical training and one
week for Final Exam/Viva Voce at STC.
3. Detailed training Module is enclosed herewith.
DA: As above.
Sd/- (Mahendra Kumar Gupta)
Director (Trg. & MPP)
Railway Board

Index No. 1077 : Revision of training Programme for promotee Junior Engineers of
Electrical Departments keeping it at par with training of promotee Junior
Engineers of Mechanical Department.




Revised Training Programme for Promotee JEs of Electrical Department
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E(MPP)/2017/3/6 - .

A proposal forwarded by Electrical Directorate on receipt of reference
received from North Eastern Railway regarding revision of Training Programme for
promotee Junior Engineers of Electrical Departments.

As per ERB's order dated 71.02.2017, a Committee has been constituted to
review the Training Programme for promotee Junior Engineers of Electrical
Department, consisting of the following members:

1 Director/ E(MPPY Lo s Convener -
7. Shri Md Manzar Hussain, Director (Electl. Dev)......... Member
3. Shri Himanshu Kumar Singh, Professor, IRIEEN ......... Member

The Committee have examined the Training Module of promotee Junior
Engineers as per the Terms of Reference given below:

B a) To review the training modules for Promotee Junior Engineers of
Electrical Department.
b) To examine the efficacy of training modules in terms of actual
=" working environment, current level of knowledge and experience
of the target training group, taking into account the changes in
the technology and working practices.
¢) Orienting the training efforts to acquisition of more. practical
knowledge and skill so that its benefits could be equally realized
in the actual performance; and ,
d) To suggest the methodology, evaluation and better utilization of
training resources :

In accordance to the term of reference and after interacting with the
facuity/candidates undergoing training at the training centers, the Committee has
recommended a revised Training Modules by reducing from 52 weeks (one year)
o 13 weeks i.e 78 days, keeping it at par with trainings of promotee Junior
Engineers of Mechanical Department (issued vide Board’s letter No.
E(MPP)/2013/3/2 dated 26.09.2014 RBE N0.107/2014). The Committee has
proposed that out of 13 weeks of training, 4(four) weeks will for practical training
and one week for Final Exam/Viva Voca at STC.

The Committee hereby submits the detailed revised Training
Module/programme {(enclosed herewith) for promotee Junior Engineers of
Electrical Department of Ingian Railways.

?,qjll)‘}’ /\l\/\r\"\’\f\gﬂ.\%ﬂ\
Shri Mahen

ra Kr. Gupta Md Manzar Hyussain  Shri Higaa‘ﬁshu Kr. Singh
Director/ MFPP Director/Elect.{Dev} professor/ IRIEEN
Railway Board ‘Railway Board Nasik




Annexure || - Detalled Course Content

Revised Training Programme for Promotea JEs of Electrical Departmant {Course content)

1

4.

Basic Orientation: General introduction to Indian Railways — -Brief History, salient
features, freight & passenger business priorities, organizational structure. introduction
to Electrical Department- organizational structure, functions, ‘sallent features, role: of
electrical department in raliway working, key priorities, challenges etc.

Accident and Disaster Management: Disaster Management, First-aid and fire ﬂghtlng, ‘
Safety Rules, Electrical accidents - precaution & prevertion, ~ ~-

e luiu. Permit to Work, Energy Conservetion Act: Présontation on important 1€ rules,
procedure for obtaining Permit to Work. Salient features of the Energy conservation Act
and understanding the importance of principles of energy conservation.
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Nstening. Basic in change management. Tearn work, Importance of taam work in organisations
particularly in Railways, how to become a better team player. interactive exercises in

team work. Customer satisfaction, Thinking from customer point of view — what are
their needs/expectations and how can we best serve our customers, innovation and

quality management.

Technical English: Communication Vocabulary, Grammar — Important terms,
Common errors, Official/Business correspondence, General Report writing,
Technical Report writing. :

Establishment: Ruls reliing 1o leave, passes, rwvel cncuty Raitway sccommodation and Stalf
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Material Management: introduction to materal management and concept of supply
chain management, organisation structure of material management organisation of
iR, functions of material management — planning and inventory management,
purchase, Receipt and Inspection, sdure of pint nspection, ‘Stocking and
preservation, distribution, scrap disposal.
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10.

11.

12.
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Annexure |l — Detailed Course Content

Contract- Management: Tenders & Contracts, Wonks Contracts, Arbitration Financial
Management (Railway Accounting and Fmancmg Procedures)

Instrumentation: Basic concepts of Gonditon Monitoring ofelectrical and mechanical
equipments, insulation Resistance, Polarization index Capacitance measurement, tan delta
testing, partial dischArge and surge comparison test, condition monitoring of
transformers, Nondestructive testing techniqne§ - visual testing, Dye penetrant testing,
Magnetic Particle testing; eddy cuirent testing and ultrasonic testing, NDT testing
applications in various functions of electrical department, Theory and practice of
Dissolved Gas Analysis (DGA})/Gas Chromatograph radiographic test.

Basic & Power Electronics: Classification of electronic components, theory of passive

‘components - L,C,R, Active Components — semiconductor physics, construction and operating

principle, specification and testing of Power Diodes, Zener Diodes, LEDs, BiTs, UIT,

MOSFET, SCR, GTO and {GBT. Practical work on - oscilloscopes, testing of passive

electronic components LCR Testing of active components. — Diodes, Transistors, SCR, TRIAC,
GTO, IGBT. Control of 3 phase drives — Variable Voltage Variable Frequeni:y (VVVF) drives,
overview of power electronics in 3 phase locornotives, Static Inverter {S! Unit) and AC Coach
trverter Unit. , ,

Manufacturing Technology, Engineering materials and metallurgy: Jigs and

“fixtures, specifications and selection of cutting tools and grinding wheels, welding techniques,

checking of weld joints and defect prevention and classification, properties and selection of
- electrodes. Classification and specification of steels used in Railways, heat treatment
processes, corrosion prevention and paints, theory of metal wear and lubrication, plain and
roller bearings — theory, application, selection, maintenance and precautions, Jubricants —
specifications, properties and selection, rubber components spedfications and storage,
electrolytic copper, stress strain diagram.




Annexure i ~ Detailed Course Content

14. Coaching & General Services:

16.

Train Lighting: Introduction to Train Lighting Systems, theory and practice
MOG/EOG/HOG schemes, Alternators, Rectifier/Regulator, Batteries intluding VRLA,
Coach wiring, lighting and fans, microprocessor based drives, Rake Links, maintenance
schedules and activities. Relevant Codes and Manuals, RDSO, SMis and Modification Sheets.
Air Conditioning: Air Conditioning systems on Coaches — Heat load calculations and basic theory
and practice of air conditioning, air conditioning systems on coaches, LHB coaches,
familiarization with major equipment and ratings, microprocessor based drives maintenance
schedules and practices, Relevant Codes and Manuals, RDSO SMis and Modification Sheets,
Power Car - Theory and practice of diesel engines, maintenance schedules, microprocessor
based control, spare parts.

General Services: BEE Codes, L.E. Rules, ECBC Code, Energy Conservation Act,
Information on star rated products, ciean development mechanism and carbon credits,
practicing energy conservation and management, Metering and tariff structures. Theory
and practice of earthing, substation design and maintenance, transformer,
-switchgear, Protection systems, transmission fe maintenance power distribution
systems, illumination engineering, design of illumination systems for various
indoor and outdoor applications, energy efficient lamps, drives with microprocessor
control and motor selection and maintenance, and safety at workplace.
Condition monitoring of transformer, transformer oil, cables and lead acid batteries.
Design’ of water supply pumping installations, types of pumps their specifications and
selection for various applications, energy conservation measures in water pumping
installations and maintenance of pumps. Relevant codes, RDSO SMis and Modification.

. Traction Distribution: Basic concepts o Design, Operation and maintenance

interventions/activities related to Traction Power Supply Systems (25kv and 2X25 kv),
Transmission Lines, Supervisory Control and Data Acquisition System {SCADA}, Remote
control system and Overhead Equipment (OHE). Familiarity with sectioning diagrams and
Station Working Rules. ACTM to be followed. Design, selection, commissioning of foundation,
structures, current collection system. Tower Wagon operation and maintenance issues. Safety
issues related to TRD systems operation and maintenance. Precautions to be taken for
working in electrified sections. Important actions to be taken during breakdowns and accidents
— elaborate with interactive case studies Basic knowledge of interfaces — track, points and
crossings, signalling systems. Bonds and earthing. Schedule of Dimensions. SEB/NTPC Tariff
structures, energy conservation measures. Overview of Railway Bearification. ~ Design
operation, maintenance of Protection systems. Relay setting calculations. Microprocessar
based solid state relays to be covered. Operation and maintenance of Circuit Breakers,
Interruptors and manual switches.

Traction Roiling Stock & EMU:
Locomotive: Basic Design aspects of Electric Locomotives — tractive effort, haulage capacity,
adhesion, weight transfer, axle load. Types of electric locos and their characteristics and

haulage capabilities. Power and control dircuit description, working and trouble shooting. Description
/
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Annexure li ~ Detailed Course Content

of mechanical systems and component — bogies, wheel sets, gears, gear cases, springs, _
snubbers, buffers, central buffer couplers, screw coupling etc. Pneumatic circuits and
components induding air dryers, Locomotive testing, maintenance and trouble shooting.
Maintenance schedule of different types of locos. 3 phase locomotive — basic power and
control circuit descriptions, Basic Operation and Maintenance of Power Converters, Auxiliary
Converters, Transformers, Traction Motors, Vehide electronics and diagnostics, brake
equipments, motors, pantograph etc. Fault diagnostics. Working of regenerative
feature.Basic of Crew management, and training, Road learning, classification of -
drivers,. systems of monitoring and counseling, trip shed ' and crew booking point
management, statistical data preparation for loco Operation {4 A Statement):
Description of Interface issues related to carriage and wagon and track: Evidence collection
during accidents and enquiries. Relevant Codes, ACTMs, RDSO $Miis and Maodification sheets.
EMU: General description, equipment lay out, power and control circuit, pneumatic circuits
etc. Basic Design aspects of EMUs. Power and control circuit description, working
and trouble shooting. Description of mechanical systems and tomponent — bogies,
wheel sets, gears, gear cases, springs, subbers, buffers, central buffer couplers, screw
coupling etc. Pneumatic circuits and components including air dryers. Locomotives testing,
maintenance and trouble shooting, Maintenance schedules in main shed and trip shed.
Basic operation and Maintenance of Transformers, Rectifiers, Traction Motors, brake
equipments, motors, pantograph, electronics etc and testing and troubleshooting.
Description of interface issues related to carriage and wagon and track. Evidence
collection during accident and enquiries. Relevant Codes, ACTMs. RDSO SMis and
Modification sheets. -
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