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OPTION: Whether Willing/Unwilling ..................ooooiiis

. Name & Community of the candidate:

Father’s Name

Designation

Station/Division/Unit

Date of Birth

P.F. No

Present Grade

Date of initial Appointment & Grade :
Date of Apptt./Promotion to Level-6:
Date of Apptt./Promotion to Level-7:
Mobile No.

Email ID

Signature of the candidate

Date

Countersignature of the controlling officer:
(With Designation and seal)

Willingness/Unwillingness to be submitted on or before ............. )

Proforma of statement for submission of options by Divisions to HQs.

Sl
No

Name,

Design/station

& PF No.

Father’s | Comm. Present | Date | Dateof | Date Date
Name (UR/SC/ | Grade of initial of Apptt./ | of Apptt/
ST) Birth Apptt. | promotion | promotion
& Grade | in Level-6 | in Level-7

Date of
receipt of
application

Remarks
(Eligible/
In eligible)
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Syllabus for Technical subjects of Main Examination for 30% LDCE for promotion

to Group-B post of AEE in Electrical Engineering Department

Maximum Marks: 100
Qualifying Marks:60

Professional Subject (Descriptive) 100

1.0

General -

1.1

Net work analysis, Star/Delta, transformation Symmetrical component, tran51ents,
Basncs of Control Systems.

O S— SIS,

1.2

Analog and Digital Electronics and Circuits:

Semiconductor device physics, PN junctions and transistors, circuit models and
parameters, FET, Zener, tunnel, Schottky, photo diodes and their applications,
rectified circuits, voltage regulators and multipliers, switching behavior of diodes
and transistors.

Small signal amplifiers, biasing circuits, frequency response and improvement,
multi-stage amplifiers and feed-back amplifiers, D.C. amplifiers, Oscillators.
Large signal amplifiers, coupling methods, push pull amplifiers, operational
amplifiers and wave shaping circuits. Multi-vibrators and flip-flops and their
applications. Digital logic gate families, universal gate combinational circuits for
arithmetic and logic operation, sequential logic circuits.. Counters, registers,

RAM and RGMs.

.._.
)

Micro-processors:

Micro-processor - architecture instruction set and simple assembly language
programming. Interfacing for memory and I/O Applications of Micro-

processors in power system.

1.4

Power Electronics:

Power semi-conductor devices. Thyristor. Power transnstor (IGBT), GTOs, and
MOSFETs. Characteristics and operation. AC to DC Converters; 1-phase and 3-
phase DC to DC Converters; AC regulators. Thyristor controlled reactors,
switched capacitor networks.

Inverters; Single-phase and 3-phase, Pulse width modulation. Sinusoidal
modulation with uniform sampling. Switched mode power supplies.

LB




Communication Systems:

Types of modulation; AM. FM and PM. Demodulators. Noise and bandwidth
considerations. Digital communication systems. Pulse code modulation and
demodulation.  Elements of sound and vision broadcasting.  Carrier
communication. Frequency division and time division multiplexing, Telemetry

system in power engineering. Fibre optic cable communication system.

Indian Elect. Acts & Rules:

Application of these to Railway working, checks to be carried out before
commissioning Elect. Assets, functions and duties of Electrical Inspectors (EIG),
Electricity Act 2003. Energy conservation Act 2007. ECB Code, role of Lift
Inspector, Lift & Escalators Rules.

Electrical Engineering Materials-

Band Theory, Conductors, Semiconductors and Insulator, Super-conductivity.
| Insulators for electrical and electronic applications. Magnetic materials. Ferro
and ferri magnetism. Ceramics; Properties and applications. Hall effect and its
applications. Special semi-conductors. Insulating material classification/Thermal
affect, Solar PV modules.

Theory and performance of Electrical Machines & equipment-

Basic concepts in rotating machines. EMF, torque, basic machine types.
Construction and operation, leakage, losses and efficiency.

'Direct current machines; Generation of EMF, work, power, Torque equation,
armature winding, armature, reaction, theory of commutation, inter-poles &
compensating windings, characteristics of shunts, series and compound
generators, parallel running and load sharing of generators.  Construction,
Excitation methods. Circuit models characteristics and performance analysis.
Generators and miotors. Starting and speed control. Testing. Losses and
efficiency.

Synchronous Machines. Construction. Circuit model. Operating characteristics
and performance analysis. Synchronous reactance. Efficiency. Voltage regulation.
Salient — pole machine. Parallel operation. Hunting. Short circuit transients.

Induction machines. Construction. Principle of operation. Rotating fields,
Characteristics and* performance analysis. Determination of circuit model. Circle
diagram, Starting and speed control, Fractional K W motors. Single- phase
synchronous and induction motors, 3 phase asynchronous motors and induction
motors for traction application.

2
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3.3

Transformers: Construction and testing. Equivalent circuits. Losses and
efficiency. Regulation. Auto-transformer. 3-phase transformer. Parallel operation.
Methods of cooling, Tap changing, parallel operation, polarity and phase
sequence testing, protection Instruments, PTs & CTs, etc. Scott connection
transformer. '

4.0

Generation, Transmission & Utilisation-

4.1

Sources of energy, heat value of fuel , steam power station, Hydro Elect. Station,
Nuclear power station. Pumped storage plants. Economics and operating factors.

4.2

Power transmission lines. Modeling and performance characteristics. Voltage
control. Load flow studies. Optimal power system operation. Load frequency
control. Symmetrical short circuit analysis. Z-Bus formulation. Symmetrical
Components. Per Unit representation. Fault analysis. Transient and steady-state
stability of power systems. Equal area criterion.

Power system Transients. Power System Protection Circuit breakers. Relays.
HVDC transmission. -

—

Illumination standards of light, polar curve, Reflection and absorption, lighting
calculations including design & economical layout of service building, workshop
& yards. Various sources of light-fluorescent tubes etc.

Electric traction : Advantages & disadvantages, speed time traction motor,
starting & speed control of DC series motors, pre-consumption, Regenerative
breaking, advantages and disadvantages of AC traction over DC traction, Tractive
effort, Breaking effort.

4.5

Group & Individual drive. Choice of drive & motors for various usages.

5.0

Measurement & instrumentation-

3.1

Units and Standards. Error analysis Measurement of resistance (High & Low),
potentiometer, wheat stone & Kelvin bridge, meggers insulation resistance &

earth resistance.

5.2

Voltmeters, ammeter, power factor meter, single phase watt meter measurements
of three phase power recording instruments, maximum demand meter. Watt hour
meter, shunt, CT, PT.

S

Check meter

W
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Transducers and their applications to the measurement of electrical quantities like
temperature, pressure, flow displacement, acceleration, noise level, etc. Date
acquisition systems A/D and D/A converters.

6.0

Mechanical Engineering Refrigeration etc.

6.1

Various types of drives, belt, tooth gearing , rope and chain drive. Helical gears.
Different types of bearings, ball, roller etc.

6.2

Heat pump cycle, vapour compression, estimation of coach heating levels and
plant capacities, calculation of psychology charts, condensers cooling and

dehumidification, refrigerant and properties.

7.0

Logical Reasoning-

The test is given to the candidates to judge their power of reading spread in verbal
and non verbal areas. The candidates should be to think logically so that they
perceive the data accumulation understand the relationships correctly, figure out
the missing of words, and to apply rules to new and different contexts. Indicators
are measured through performance on such tasks as detecting missing links,
following directions, classifying words, establishing sequences, and completing
analogies.

7.1

Chart logic:
A chart or a table is given that is partially filled in and asked to complete it in
accordance with the information given either in the chart/table or in the question.

7.2

Pattern Perception:
Here a certain pattern is given and generally a quarter is left blank. The candidate
is required to identify the correct quarter from the given four alternatives.

7.3

Figure matrix:

In this more than one set of figures is given in the form of a matrix all of them
following the same rule. The candidate is required to follow the rule and identify
the missing figures.

74

Rule detection: ,
Here a particular rule is given and it is required to select from the given sets of
figures a set of figures which obeys the rule and forms the correct series.

8.0

General Services-

3.1

General power supply arrangements, air conditioning etc.

Y
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8.2

Power Supply: HT & LT sources, power supply network, substation layout,
overhead & under ground distribution, maintenance & operation of transformers,
switch gears, protective devices & distribution lines.

8.3

Construction, erection & commissioning of new sub station distribution lines, line
calculations etc.

8.4

House wiring metering & safety precautions.

8.5

Tariff & agreement, Relative merits of obtaining HT & LT supply, step to reduce
maximum demand, measurement of power, power factor, measuring demand etc.

8.6

Water supply & requirement of water planning of water supply system, sources of
water pipe line frictional & other losses, discharge calculations.

8.7

Reciprocating centrifugal & turbine pumps, relative merit, choice of VS & HS
pumps, characteristic curve of pumps, efficiency Drives Elect. Connections &
protections. Cavitations & priming of pumps measurement of output with V-
Notch & nozzle, necessity of multi stage pumping, storage capacity and
purification of water. :

8.8

Preventive maintenance, special failure of pumps and motors, periodical
overhaul.

3.9

Air-Conditions and Refrigeration :

Central air-conditioning plant & package type system, refrigeration cycle, air
changes, planning for capacity and drives for refrigeration plants, refrigerants and
ducting.

8.10

Specification, design & testing of water coolers, central as well as package plants.
Requirements of water coolers, window coolers & refrigerators. :

8.11

Standby arrangement: DG sets, both petrol & diesel as also diesel pumps for
water supply arrangements. Operation maintenance and overhauling.

8.12

Illumination, yard lighting, street lighting & town supply net work. Drives for
workshop machinery.

8.13

Earthing & Bonding.

8.14

Commissioning & maintenance aspect of conventional & maintenance free
earthing arrangement for general service application.

5

%

e



O

8.15

Maintenance of various equipment of sub-station, Energy Management,
Important Instructions issued by Railway Board and RDSO.

8.16

Energy Consumption, Renewable Energy, Solar, Wind and biomass

9.0

Traction Distribution-

9.1

Systems of electrification in use and advantage and disadvantages of the different

systems with emphasis on 2X25 KV system.

9.2

Feasibility stu;iies and justifications for track electrifications, preliminary
planning and design, procedure followed in taking up electrification scheme,
working drawing for execution of OHE wiring plans and OHE layout plans.

9.3

Planning of layout of overhead equipments, Techno economic survey for
electrification of new lines, foot by foot survey, prepegging plan precautions to be
taken while wiring new lines, foundation & the types & use of wiring trains, final
checking safety checks of certification, energizing of new lines, principles of
preparation of lay out plans, provision of return conductors.

9.4

Overhead equipments — Types of overhead equipments, regulated and
unregulated systems, stitthes OHE, speed potential of various types of OHE,
Centenary, contact wire, Dropper & Jumper Overlaps, clearances, Mast & portals,
schedules of Dimensions etc.

9.5

Maintenance problems with OHE, Foot Patrolling, current collection and use of
tower wagons, ladders & ladder trolleys, seasonal & cyclone checks, maintenance
Schedule, Insulator cleaning, straightening of out of plumb masts, earthing and
bonds, return conductor preventive maintenance Tools, types of Blocks &
Procedure. %

-

9.6

Breakdowns, TRD works during breakdown and accident restoration procedure
both temporary and permanent.

9.7

Overhaul schedule & anti-theft measures.

9.8

Organization & working of maintenance depots, repair workshop training of staff
safety measurements and precautions.

9.9

Power supply installation:

Power supply arrangements, traction sub stations, feeding station SSP & SPs, 132
KV transmission lines, Railway owned sub station, transformer maintenance,
circuit breakers, current and potential transformers, protective relays, auxiliary

transformers, interrupter and isolators.
6



9.10

Liaison with power supply authorities, monthly meter reading, control over
maximum demand, emergency power supply arrangements. Automated Meter
Reading.

9.11 | Maintenance of switching stations.

19.12 | Remote control system, remote control equipment for AC substation and its
working. Operation and maintenance of remote control. Specialized equipments
for remote control work.

9.13 | Remote control centre, traction power control organization, permit work,
emergency arrangements, coordination with operating and other departments.
Liaison with supply authorities, emergency phones, safety precautions for
electrified section.

9.14 | Miscellaneous: Traction, stores and their accountal, regulation for electrical

| crossing of railway tracks.

9.15 | Important instructions issued by Railway Board, RDSO’s SMI./MS.TCs and
related Investigation Reports.

10.0 | Train lighting and air conditioned coaches.

10.1 | Designs, construction, principles of working schematic circuits diagrams of train
lighting equipments used in train lighting system.

10.2 | Coach wiring, under frame wiring, schedule of rewiring, couplers, lamp
resistance, junction boxes and fuses, Generation to non-generation ratio, lights,
fans and water raising apparatus.

10.3 | Self generating coaches, End on —Generation, Head on Generation, power cars,
electrical and mechanical components, layout, operation and maintenance
procedures for slip coaches. .

10.4 | Train lighting batteries their maintenance, defects analysis of causes of failures
and remedial measures.

Simplified system of train lighting use of alternators, anti-theft measures.

10.5 | Fires in trains, preventive measures and precautions.

10.6 | Periodic over haul and heavy repairs to train lighting equipment.

b
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10.7

Broad outlines of types of equipments used in 110V and 415 Volt air conditioned
coaches, scheme of refrigerated vans. Drives and their problems, maintenance and
operational problems Refrigeration, compressors their types in service and their
problems, gear boxes, their maintenance and alignment.

10.8

Maintenance schedule for AC coaches , partial AC coaches, AC I, II/III coaches,
Sleeper Coaches. Running repairs.

10.9

Coordination with Mechanical, Operating and Security Department.

10.10

Important mstructwns issued by Railway Board, RDSO’S SMIs TCs and related
investigations reports.

11.0

Electric Locos:-

11.1

Description of locomotives in service, principles of operation and characteristics
of different types of locos used in electric traction on the Indian Railways.

11.2

Power, Auxiliary and control circuits: Their equipment, functioning,
maintenance/overhauling schedules.

11.3

Various types of bogies and bogie suspension and their components, power
transmission from traction motor to axles, traction motor mounting arrangement
i.e. Jacqueman drive, Quill drive, WN coupler: their equipments, functioning,
maintenance/overhauling schedules.

11.4

Air, vaccum and Dual Brake System, Air Compressors, regenerative and
rheostatic bredking, their equipment, functioning, maintenance/overhauling
schedules.

119

Function of electric loco sheds and electric loco workshops.

11.6

Schedule inspection of locos i.e. IA, IB, IC, AOH, IOH and POH.

11.7

Records and registers maintained in loco shed, planning and progress
organization, statistical data, rolling stock organization in sheds and shops, fire
prevention, safety checks and history cards.

11.8

Important instruction issued by Railway Board, RDSO’s SMI/MS/TCs and
related investigation reports, AC Traction Manual.

12.0

EMU/MEMU/Metros

12.1

Utility of EMU trains for urban and suburban services vis-a-vis locomotives,
various types of EMUs stock-AC, DC and AC-DC, their salient features, rake

formation.
8 )2
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12.2 | Power circuits, auxiliary, control circuit, break systems, bogies and other
mechanical components, their equipment, functioning, maintenance/overhauling
schedules.

12.3 | Inspection schedules of EMUs/MEMU/Metros, troubleshooting sequence.

12.4 | Safety precautions and fire prevention checks.

12.5 | Maintenance and overhaul organization and liaison with other department.

13.0 | Electric Loco and EMU operation:-

13.1 | Operation of electric locos with single unit and multiple unit and with rheostatic
and regenerative breaking.

13.2 | Safety features to be followed in the operation of electric locos and EMUs.

13.3 | Failures of electric locos and EMUs, their cause, “investigation and remedial

measures for avoiding failures.

13.4 | Inter-relation between Electric, Mechanical and Operating department in
functioning of electric locos and EMUs.

13.5 | Function of traction loco control organization.

13.6 | Preparation of engine links and driver links-power plan.

13.7 | Compilation of operating statics for electric locos and EMUs operation.

13.8 | Outstation organization for maintenance of electric loco and EMU.

13.9 | Working rules for preparation/operation of elect. Rolling stock.

13.10 | Recruitment and training of running staff —conversion training etc.

13.11 | Accidents and I:e-railing technique of locos and EMUs.

14.0 | Stores Matters:-

14.1 | Procedure relating to procurement of stock items, non-stock items, distribution

[_ and accountal of stores.
9 V2
/




14.2 | Receipt and cu;tody of stores.
14.3 | Sale of surplus stores.
14.4 | Inventory control.
14.5 | Schedule of Powers.
15.0 | Engineering I\;Iatters:-
15.1 | Estimates
15.2 | Execution of Work
15.3 | Contracts for work
£ 15.4 | Procedure for t}afﬁc and engineering surveys.
16. | Disaster Management- Role of Electrical Officer:

10
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Syllabus for Technical subjects of Pre-Qualifying Examination for 30% LDCE for T
promotion to Group-B post of AEE in Electrical Engineering De ent
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Maximum Marks: 100
Qualifying Marks:75

‘Technical Subject : 40 marks [ i
‘General Knowledge including optional 1 il
Questions on Official Language Policy : 30 marks , i

| Establishment & Financial Rules : 30 marks | ;

' 1.0 | General -

1.1 | Net work analysis, Star/Dclta transformation Symllnetncal component] transients,
Basics of Control Systems.

1.2 | Analog and D:gltal Electronics and Circuits: |
Semiconductor device physics, PN junctions and transistors, circuit models and
i parameters, FET, Zener, tunnel, Schottky, photo diodes and their applications,
! | rectified circuits, voltage regulators and multlphers, switching behayior of diodes
' and transistors. L |
! | Small signal amplifiers, biasing circuits, frequerfcy response and improvement,
; ’multl—stage amplifiers and feed-back amplifiers,| D.C. ampliﬁersm%scillators.
| ‘Large signal amplifiers, coupling methods, pus:r pull amplifiers, pperational
{ - amplifiers and wave shaping circuits. Multi-vibrators and flip-flops and their
{ applications. Digital logic gate families, universal gate combinational circuits for
|

|

|

V5]

arithmetic and logic operation, sequential loglc circuits. Counters| registers,
RAM and RGMs. -

1.3 | Power Electronics: |

Power semi-conductor devices. Thyristor. Power transistor (IGBT), GTOs, and

| MOSFETs. Characteristics and operation. AC to I}C Converters; 1+phase and 3-
h

phase DC to DC Converters; AC regulators. |Thyristor controlled reactors, |
switched capacitor networks. | v

Inverters; Single-phase and 3-phase, Pulse width modulation. | Sinp”
modulation with uniform sampling. Switched mod¢ power supplies.| | «soidal
1.4 | Indian Elect. Acts & Rules: ‘ !
: Application of these to Railway working, checks to be c 4 ¢ bef,
| | commissioning Elect. Assets, functions and dutlcs f Electric’ | Insp c:]rs glgre
| . Electricity Act 2003. Energy conservation Act 2 1. Ef g Code bl ( .)
| Inspector, Lift & Escalators Rules. | oL '

1
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2.0

Eleciﬂ‘ripal Engmeermj

Vlaterials-

Banq ’iheory, Conduct
Insulators for electrical
and {em magnetism. C

rs, Semiconductors and Insulators, Super-conductivity.
d electronic applications. Magnetic materials. Ferro
ramics; Properties and applications. Hall effect and its

appl cagons Special semi-conductors. Insulating material classification/Thetmal

affeqt,

olar PV modules,.

[l | ‘

30

Theory and performan

ce of Electrical Machines & equipment-

3.1

Basi¢ iconcepts in ro

ting machines. EMF, torque, basic machine types.

Construction and operation, leakage, losses and efficiency.

3.2

Direct current machines;

armature winding, arm

Generation of EMF, work, power, Torque equation,
ture, reaction, theory of commutation, inter-poles &

characteristics of shunts, series and compcund

com e#\sating windings,
generators, parallel running and load sharing of generators.

Excltatfon methods. (i
Generators and motor
efﬁc:eﬂcy

Construction,
ircuit models characteristics and performance analysis.
Starting and speed control. Testing. Losses and

Il |

33

Synohrbnous Machme
and | eﬂformancc analy
Salient— pole machmcj

Construction. Circuit model. Operating characteristics
s, Synchronous reactance. Efficiency. Voltage regulation.
Parallel operation. Hunting. Short circuit transients.

3.4

,Onstruction. Principle of operation. Rotating fields,

Indjtu;m machines.
ristics and performance analysis. Determination of circuit model. Circle
dia

, Starting and
sync‘ onous and induc
motors for traction appli

speed control, Fractional K W motors. Single- phase
on motors, 3 phase asynchronous motors and induction
cation.

|

3.5

]_T;

Tr f@as: Construg
eﬁﬁciezcy. Regulation. /
M of cooling, '

saqu testing, prote
g;m. 3 |

ction and testing. Equivalent circuits. Losses and
\uto-transformer. 3-phase transformer. Parallel operation.
[ap changing, parallel operation, polarity and phase
ction Instruments, PTs & CTs, etc. Scott connection

b . U |

4.0

& Utilisation-

4.1

aac.\gm-é\,)f energy, hﬁ value of fuel , steam power station, Hydro Elect. Station,
Nucleax mﬂ' station. Pumped storage plants. Economics and operating factors.

\ s N\ ‘
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4.2

Power transmission lines. Modeling and performance characteristics. Voltage

control. Load flow studies. Optimal power system operation. Load frequency

control. Symmetrical short circuit analysis. Z-

3us formulation. Symmetrical

Components. Per Unit representation. Fault analysis. Transient and |§tea¢:1y-state

stability of power systems. Equal area criterion.

Power system Transients. Power System Protection Circuit breakers. Relays.

HVDC transmission.

4.3

Illumination standards of light, polar curve, Refl
calculations including design & economical layout
& yards. Various sources of light-fluorescent tubes

ection and absorf:tiion, lighting
t of service building, workshop
etc.

4.4

Electric traction :
starting & speed control of DC series motors,

Advantages & disadvantages, speed time traction motor,

breaking, advantages and disadvantages of AC traction over DC traction, Tractive

effort, Breaking effort.

pre-consumption, + Regenerative

i

4.5

Group & Individual drive. Choice of drive & motars for various usages.

5.0

Measurement & instrumentation-

5.1

Units and Standards. Error analysis Measuremen

& Low),

t of resistance H
potentiometer, wheat stone & Kelvin bridge, meggers insulation isistance &

earth resistance.

|
]

5.2

Voltmeters, ammeter, power factor meter, single

meter, shunt, CT, PT.

phase watt meter
of three phase power recording instruments, maximum demand me

measurements
ter. Watt hour

5.3

Check meter

|

5.4

Transducers and their applications to the measurement of electrical quantities like
temperature, pressure, flow displacement, acce eration, noise levgl, etc. Date
| J

acquisition systems A/D and D/A converters.

6.0

Mechanical Engineering Refrigeration etc.

6.1

Various types of drives, belt, tooth gearing , rop¢
Different types of bearings, ball, roller etc.

‘and chain drive }#relical gears.

6.2

Heat pump cycle, vapour compression, cstimatidn of coach heating levels and

plant capacities, calculation of psychology ¢
dehumidification, refrigerant and properties.

arts, condenserf cooling and

|
|
|
|

3 | |

|
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7.0 | General Services- |
il _

7.1 | General power supply arrangements, air conditioning etc.

7.2 | Power Supply: HT & LT sources, power supply network, substation layout,
overhead & under ground distribution, maintenance & operation of transformers,
switch gears, protective devices & distribution lines.

7.3 | Construction, erection & commissioning of new sub station distribution lines, line
calculations etc. 1 l

7.4 House wiring metering & safety precautions.

7.5 | Tariff & agreement, Relative merits of obtaining HT & LT supply, step to reduce
maximum demand, measurement of power, power factor, measuring demand etc.

7.6 Water supply & requirerﬁent of water planning of water supply system, sources of
water pipe line frictional & other losses, discharge calculations.

et | | ‘

7.7 | Reciprocating centrifugal & turbine pumps, relative merit, choice of VS & HS
pumps, characteristic curve of pumps, efficiency Drives Elect. Connections &
protections. Cavitations & priming of pumps measurement of output with V-
Notch & nozzle, necqé;sity of multi stage pumping, storage capacity and
purification of water. |

7.8 Prevehtive maintenancé special failure of pumps and motors, periodical
overhaul. ?

i [

7.9 | Air-Conditions and Refrigeration :

Central air-conditioning plant & package type system, refrigeration cycle, air
changjes planning for caFFcity and drives for refrigeration plants, refrigerants and
ducting.

7.10 | Specification, design & testing of water coolers, central as well as package plants.

| Requirements of water coolers, window coolers & refrigerators.
| 1| ‘

7.11 | Standby arrangement: DG sets, both petrol & diesel as also diesel pumps for
water supply arrangements. Operation maintenance and overhauling.

7.12 | Illumination, yard lighting, street lighting & town supply net work. Drives for

workshop machinery.

¢
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|
7.13 | Earthing & Bonding. | |
]
714 | Commissioning & maintenance aspect of conventional & "maintenance free
earthing arrangement for general service application.
|| : B
715 | Maintenance of various equipment of sub-station, Energy Management,
Important Instructions issued by Railway Board and RDSO. |l
L | |
7.16 | Energy Consumption, Renewable Energy, Solar, Wind and biomass | I
8.0 | Traction Distribution-
| L
8.1 Systems of electrification in use and advantage anq disadvantages of the different
systems with emphasis on 2X25 KV system. |
82 | Feasibility studies and justifications for track electrifications, preliminary
planning and design, procedure followed in ta ing up electrification scheme,
working drawing for execution of OHE wiring plans and OHE layout plans.
8.3 Planning of layout of overhead equipments, |Techno economic|| survey for
~ electrification of new lines, foot by foot survey, pre pegging plan precautions to be
taken while wiring new lines, foundation & the types & use of wiring trains, final
checking safety checks of certification, energizing of new lines, principles of
preparation of lay out plans, provision of return conductors.
|
84 | Overhead equipments — Types of overheacl[ equipments, regulated and
unregulated systems, stitches OHE, speed potenli_al of various types of OHE,
Centenary, contact wire, Dropper & Jumper Overiaps, clearances, mt & portals,
schedules of Dimensions etc. |
[ I
85 | Maintenance problems with OHE, Foot Patrollir%{ current collecﬂion and use of
tower wagons, ladders & ladder trolleys, seasonal | cyclone checks, }naintenance
Schedule, Insulator cleaning, straightening of ou of plumb masts, earthing and
bonds, return conductor preventive maintenance Tools, types of Blocks &
Procedure. |
|
86 | Breakdowns, TRD works during breakdown and accident restoration procedure
both temporary and permanent. ‘ |
1&7 Overhaul schedule & anti-theft measures. |
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8.8

Orgaﬂlzatlon & workmg of maintenance depots, repair workshop training of staff
saféty{ measurements aﬁd precautions.

8.9

Poﬁer supply installa

Power supply arrangen ents traction sub stations, feeding station SSP & SPs, 132

KV\ transmission lines

Railway owned sub station, transformer maintenance,

cuctut breakers, current and potential transformers, protective relays, auxiliary
transformers mterruptcr and isolators.

8.10

Llatson with power S|
rna:ﬂmpum demand, em
Readlng

upply authorities, monthly meter reading, control over
lergency power supply arrangements. Automated Meter

8.11

Maintc,nancc of switching stations.

812

Relﬂotc control system, remote control equipment for AC substation and its
workl g. Operation and maintenance of remote control. Specialized equipments

for nemote control work.

8.13

Re ‘o e control centr
emergency arrangemer

, traction power control organization, permit work,
s, coordination with operating and other departments.

Liaison with supply |authorities, emergency phones, safety precautions for

eleci‘zrlf ed section. |

* I
|

8.14

Mls#ellaneous Tractio

crosging of railway tracks.

n, stores and their accountal, regulation for electrical

8.15

Important instructions

rela

issued by Railway Board, RDSO’s SMI./MS.TCs and

d Investigation Reports.

9.0

il | .
Traif lighting and air conditioned coaches.
1

9.1

Des;i
lightin
"l

equ1pments use

, construction, ]pqncnples of working schematic circuits diagrams of train

d in train lighting system.

Coafﬂl | wiring, under

9.2 frame wiring, schedule of rewiring, couplers, lamp
remslm ce, junction boxes and fuses, Generation to non-generation ratio, lights,
fan water raising apparatus

9.3 End on —Generation, Head on Generation, power cars,

Self| jnerating coac
elcctp al and mech

al components, layout, operation and maintenance

proce dures for slip coacies.

2
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/9.4 | Train lighting batteries their maintenance, defects analysis of causgs of failures
and remedial measures. |
Simplified system of train lighting use of alternators, anti-theft measu}es.
j | » ‘
9.5 Fires in trains, preventive measures and precautions.
1 T
I

9.6 | Periodic over haul and heavy repairs to train lighting equipment.

9.7 | Broad outlines of types of equipments used in 110V and 415 Volt air conditioned
coaches, scheme of refrigerated vans. Drives and their problems, maintenance and
operational problems Refrigeration, compressors {hehl' types in service and their
problems, gear boxes, their maintenance and alignment.

9.8 Maintenance schedule for AC coaches, partial AC ‘Icoéches, AC L |ITIT coaches,
Sleeper Coaches. Running repairs. | :

: |

9.9 | Coordination with Mechanical, Operating and Sectrity Department

9.10 | Important instructions issued by Railway Board, RDSO’s SMIs, TCs and related
investigations reports. 5

1
10.0 | Electric Locos:- H |
L |

10.1 | Description of locomotives in service, principles pf operation and cﬂEracteristics
of different types of locos used in electric traction pn the Indian Railwiays.

10.2 | Power, Auxiliary and control circuits: Thc:ir |.1 equipment, functioning,
maintenance/overhauling schedules. L

Il |
10.3 | Various types of bogies and bogie suspension |and |their compgngnts, power
| transmission from traction motor to axles, traction motor mounting gement |,
i.e. Jacqueman drive, Quill drive, WN coupler: ftheir equipments { ctioning,
maintenance/overhauling schedules. L |
Ll

10.4 | Air, vaccum and Dual Brake System, Air Cbmpressors, regenérative and |
rheostatic breaking, their equipment, functioni ng, = maintenance/pverhauling
schedules. b

1

10.5 | Function of electric loco sheds and electric loco warkshops.

10.6 | Schedule inspection of locos i.e. IA, IB, IC, AOH, | |

1

i

|

i

|| |
i :

| =

|

I

1

|
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10.7 | Records and registérs maintained in loco shed, planning and progress
orgtr.n.zation, statistical data, rolling stock organization in sheds and shops, fire
pre! vent:on, safety ;chec ks and history cards. ’

10.8 Important instruction | [issued by Railway Board, RDSO’s SMI/MS/TCs and

related investigation reports, AC Traction Manual.

I A
11.0 | EMU/MEMU/Metros

11.1 | Utility of EMU trains| for urban and suburban services vis-a-vis locomotives,
vaqous types of EMUS stock-AC, DC and AC-DC, their salient features, rake
ormation. g .

112 |Power circuits, auxiliary, control circuit, break systems, bogies and other
m -h?]nlcal components, their equipment, functioning, maintenance/overhauling
schedules LEE !

11.3 | Inspection schedules oE EMUs/MEMU/Metros, troubleshooting sequence.

11.4 Safi‘ly precautions and fire prevention checks.
| |1 ]

11.5 | Maintenance and overhaul organization and liaison with other department.

| |e*

12.0 Ele&tr}ic Loco and EMU operation:-
T I [

12.1 | Operation of electric locos with single unit and multiple unit and with rheostatic
and regenerative breaking

o

12.2 | Safety features to l:@e followed in the operation of electric locos and EMUs.

12.3 | Failures of electric lo¢os and EMUs, their cause, investigation and remedial
mea'gures for avoiding fhilures.

| |

12.4 Inteltrelation bet\%feen Electric, Mechanical and Operating department in
functioning of electric locos and EMUE .

12.5 | Fungtion of traction lo¢o control organization.

12.6 Prcphration of engine links and driver links-power plan.

T
I

12.7 | Compilation of operating statics for electric locos and EMUs operation.

12.8 | Outstation organization [for maintenance of electric loco and EMU.

L

‘ 8
I

| '3
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12.9 | Working rules for preparation/opera.tion of elect. l]k'olling stock. ' |
12.1 0 Recruit:";fcnt and training of running staff —convers long training etc. [ |
:I_’E__lr Ac?ﬁdents and re-railing technique of locos and EMiJs..L |
13.0° | Stores Mattérs:- : \
”‘5!*'37.'1 Procedure relatir;g to procurement of stock items, nlcin-stock itemé, distribution
and accountal of stores. ] : ' il
| 13.2 | Receipt and custody of stores. ' _l
13.3 | Sale of surplus stores. . |
13.4 | Inventory control. i 5;
13.5 | Schedule of Powers. i 7
14.0 | Engineering Matters:- i i
14.1 | Estimates ‘
14.2 | Execution of Work ‘H | ;
1 14.3 | Contracts for work |: |
' |
14.4 | Procedure for traffic and engineering surveys. | |: |
15. | Disaster Management- Role of Electrical Ofﬁceré?

\&P
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34
3.5

3.6

37
38

3.10

.Accounts. | \

& ures.:

Recruitment, training promotion by selections and suitability tests ‘and trade tests ete. o
staff in variou categories on the Railways. Leave, trainin‘g‘_ creation of posts, manpower
planning, YardFﬁcks, work-study. \

L ' s
Rules for issue of passes and PTOs to Railway staff.
ppeal Rules in force on the Railways.

Discipline &
Delgagation| of powers in respect of Establishment matters. ’

Broad outline %) payment of wages Act. Minimum Wages Act. Workmiens compensation
act, factor)|{ act,: ours of Employment Regulation and Apprentices Act as applicable to the
Railway working. ; -
Welfare scheme on the Railways. s

Trade Union, Permanent Negotiations Machinery, Staff Councils and General
Dealings with the unions, '

Conditions of ;J: ices of Railway Employees and Services Conduct Rules.

Organisation o_f the Railways.

ounts and Finance Rules:
Parliaments ontrol #ver Railway Finance-Public accountability, cannons of financial
propriety. == | :

Financial Planning & Bl:léigeting — Budgetary and Financial Review — Appropriation

Rules of \gll:b ation —  Classification of expenditure- Control over expenditure-
Responsibility accounting- Performance Budgeting- Exchequer Control —Financial Results *
of working, ‘Demands for Grants, Plan Heads, Funds, DCF technique.

Works pro, a amme-financial justification of works-Surveys-preparations of Estimates-
Capital Budget-Control over capital expenditure-productivity test. M & P, RSP.

| !i L
Financial contro] over stores expenditure purchase and stores keeping procedure-Inventory
C Analysis, Stock & Non-stock purchase. :

control in Railway Workshops.

Rules and :roj
procurement of s

ures relating to. tenders and contracts for execution of works and
res, Estimates, Arbitration.

|
Procedure me-| w%:sing and finalizing the audit objections and draft Paras.

Delegation of poy
Passes, frauds and embezzlements.
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Syllabus for Technical subjects of Pre-

promotion to Group-B post of AEE in Electrical

ualifying Examination for 30% ?

Maximum Marks: 100

Qualifying Marks:75

Technical Subject : 40 marks

General Knowledge including optional

Questions on Official Language Policy : 30 marks
: 30 marks

Establishment & Financial Rules

[ 10

General -
' K
1.1 | Net work analysis, Star/Delta, transformation Syn‘uh‘ etrical component] transients,
Basics of Control Systems.
| 1.2 | Analog and Digital Electronics and Circuits: | ; -
5 Semiconductor device physics, PN junctions and transistors, circuit models and
' parameters, FET, Zener, tunnel, Schottky, photo diodes and their applications,
| rectified circuits, voltage regulators and multipliers, switching behavior of diodes
| and transistors. |
’ Small signal amplifiers, biasing circuits, frequency response and improvement,
' 'multl -stage amplifiers and feed-back amphﬁers D.C. amplifiers, Oscillators.
|Large signal amplifiers, coupling methods, push| pull amplifiers, operational
. amplifiers and wave shaping circuits. Multi-vibrators and flip-flops and their
’ applications. Digital logic gate families, universal gate combinational [circuits for
' arithmetic and logic operation, sequential loglc circuits. Counters, registers,
| RAMandRGMs.
s J
5 1.3 | Power Electronics: £
| Power semi-conductor devices. Thyristor. Power ansistor (IGBT), GTOs, and
! MOSFETs. Characteristics and operation. AC to DC Converters; lﬂ-pi'lase and 3-
| phase DC to DC Converters; AC regulators. | Thyristor controlled reactors,
L switched capacitor networks. |
Inverters; Single-phase and 3-phase, Pulse width modulation. | Sinusoidal
modulation with uniform sampling. Switched mod¢ power supplies. |
1.4 | Indian Elect. Acts & Rules:
Appllcatlon of these to Railway working, checﬂs to be carried out before

' commissioning Elect. Assets, functions and duties

l Electricity Act 2003. Energy conservation Act 2007.

| Inspector, Lift & Escalators Rules.

f Electrical Inspectors (EIG),
ECB Code, role of Lift

1 i




2.0

Electrical Engineeﬁng Materiﬁls-
| i

|
-

Bancii Theory, Conduch’rs, Semiconductors and Insulators, Super-cqnductivity.
Insulators for electrical and electronic applications. Magnetic materials. Fer.ro
and fer'ri magnetism. Ceramics; Properties and applications. Hall effect and its
applications. Special semi-conductors. Insulating material classification/Thermal

affect, Solar PV modules. n
H

3.0

Thed’r;} and performaﬁ ce of Electrical Machines & equipment-
{2

Fidlia s

3.1

Basi¢ concepts in rot;a‘ting machines. EMF, torque, basic machmc types.
Construction and operaﬁbn, leakage, losses and efficiency. ;

-
| e
|

3.2

Dire#t current machines; Generation of EMF, work, power, Torque equation,
armajfu*e winding, armature, reaction, theory of commutation, inter-poles &
compem?sating windings, characteristics of shunts, series and compound
generators, parallel ruiming and load sharing of generators. Construction,
Excitation methods. Circuit models characteristics and performance analysis.
Generators and motors, Starting and speed control. Testing. Losses and

efficiency.

33

%
Synchronous Machines. Construction. Circuit model. Operating characteristics
and performance analysis, Synchronous reactance. Efficiency. Voltage regulation.

|| i
|
Salient — pole machine. Parallel operation. Hunting. Short circuit transients.

3.4

i
Induction machines. Construction. Principle of operation. Rotating fields,
Chaﬁactcristics and performance analysis. Determination of circuit model. Circle
diagram, Starting and speed control, Fractional K W motors. Single- phase
synﬂa;lznous and induciL‘. on motors, 3 phase asynchronous motors and induction
motors|for traction application.

3

Tran"Sfonners: Construction and testing. Equivalent circuits. Losses and
effic eﬁcy. Regulation, iﬂmto-transfonner. 3-phase transformer. Parallel operation.
Methods of cooling, Tap changing, parallel operation, polarity and phase
sequence testing, protection Instruments, PTs & CTs, etc. Scott connection
transformer. 'f

4.0

Generation, Transmission & Utilisation-

4.1

Sources of energy, heat value of fuel , steam power station, Hydro Elect. Station,

Nuclear power station. Pumped storage plants. Economics and operating factors.

%
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43 | Powsr transmiission lines. Modeling and performance characteristics. Voltage

control. Load flow studies. Optimal power systc:#n operetion. Load frequency

control. Symmetrical short circait ‘amalysis. Z-Bus formulation. Symmetrical

Con};?onents. Per Unit representation. Fault analysi$. Transient and steady-state

stability of power systems. Equal area critefion: || ;

Power system Transients. Power Syste’m P!*btébt:ion Circuit breakers. Relays.
HVDC transmission. = . s , 14,

|
N~ N7 EST f T
&t S l I

1 ¢? o &0 = o= 1L I i
4.3 }ilufmlﬁé‘__siorl“_ggangl@-‘ds of ljght, potar cufve. Reflection and absorption, lighting
S ce}gﬂanog:‘ ifciuding design & eConomica? layeuli‘of service building, workshop
| & yards Varioug sources of light-fluoreseen! tubes etc. |
I 1

- '.}\ ‘.‘1
) (s

| Il
|
n

|.> ~ &

44 /| Electric traction : Advantages & disadvantages, speed time traction motor,
startil}g & speegl control df DC series mtefs, bﬁf-gonsumption,‘ R-E:generative
hreaking, advantages and disadvantages of AC H’aﬂi@r)' over DC t;afti| n, Tractive

effort, Breaking effort. I

4.5 Group & Individual drive. Choice of drive & motars for various usages.

5.0 | Measurement & instrumentation- Ty

1

o | Units and Standards. Error analy"sis Measurement of resistance (High & Low),
potentiometer, wheat stone ‘& Kelvin bridge, meggers insulation resistance &
earth resistance. - L] |

neasurements
r. Watt hour
|

-

5.2 Voltmeters, ammeter, power factor meter, single ';Jll:as!e watt meter
of three phase power recording instruments, maximum demand me

meter, shunt, CT, PT.

[l
Lo

53 Check meter

54 | Transducers and their applications to the measurement of electrical quantiiies like
vel, etc. Date,

temperature, pressure, flow displacement, acce eration, noise le
acquisition systems A/D and D/A converters. | k|
6.0 | Mechanical Engineering Refrigeration etc. | | L '
' i g
6.1 Various types of drives, belt, tooth gearing , rope and chain drive H?elical gears.

Different types of bearings, ball, roller etc. |

levels arid'
cooling and

p—

‘6.2 | Heat pump cycle, vapour compression, estimation of coach hea
plant capacities, calculation of psychology charts, condensert
dehumidification, refrigerant and properties.

3

I
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7.0

)
Gen‘pﬂp] Services-

71

General power supply arrangements, air conditioning etc.

7.2

Powl};r Supply: HT &

LT sources, power supply network, substation layout,

overhead & under ground distribution, maintenance & operation of transformers,

switch

gears, protective devices & distribution lines.

\\

7.3

Coniiu"ilction, erection &
calcqlaiions etc.

commissioning of new sub station distribution lines, line

74

House wiring metering &

¢ safety precautions.

il
|

Tariff & agreement, Relative merits of obtaining HT & LT supply, step to reduce

maximum demand, measurement of power, power factor, measuring demand etc.

7.6

Water

water pipe line frictional

upply & requirejment of water planning of water supply system, sources of

& other losses, discharge calculations.

2.7

Recip‘rqcating centrifug
pumps, characteristic ci
protections. Cavitations
Notch & nozzle, nec

purification of water.

& turbine pumps, relative merit, choice of VS & HS
e of pumps, efficiency Drives Elect. Connections &
& priming of pumps measurement of output with V-

és;sity of multi stage pumping, storage capacity and

7.8

overhaul,

Preventive maintcnanc? special failure of pumps and motors, periodical

1.9

frigeration :

Air-Conditions and Ref

Central air-conditioning
changes, planning for ca
ducting.

plant & package type system, refrigeration cycle, air

acity and drives for refrigeration plants, refrigerants and
%

7.10

Specification, design & te

ting of water coolers, central as well as package plants.

Requirements of water coolers, window coolers & refrigerators.

7.1

|
Standby arrangement: DG

sets, both ‘petrol & diesel as'also diesel pumps for

water éupply arrangemenk.;. Operation maintenance and overhauling.

[llumina ion, yard lighting, street lighting & town supply net work. Drives for

workshop machinery.

P
_[ﬁ_ S
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7.13

Earthing & Bonding.

dd i i)

| L]

7.14

Commissioning & maintenance aspect of conventio
earthing arrangement for general service application.

- S

nal &"maiﬁt#ance fi’t‘:?.

11

.15

Maintenance of various equipment of sub-s
Important Instructions issued by Railway Board an

tion, Energy

Management,

RDSO.
|

7.16

Energy Consumption, Renewable Energy, Solar, Wind and biomass

8.0

Traction Distribution-

8.1

Systems of electrification in use and advantage and

systems with emphasis on 2X25 KV system.

disadvantages @

f the different

8.2

Feasibility studies and justifications for track

planning and design, procedure followed in ta

working drawing for execution of OHE wiring plans and OHE layo
|

electrifications,
ing up electrificat

preliminary
n scheme,

ut plans.

Planning of layout of overhead equipments, 1
electrification of new lines, foot by foot survey, pre

taken while wiring new lines, foundation & the ty
checking safety checks of certification, energiz

preparation of lay out plans, provision of return conductors.

g of new lines

[echno economie

pegging plan prec
es & use of wiring

survey for
qutions to be
trains, final
, principles of

8.4

Overhead equipments — Types of overheajl
unregulated systems, stitches OHE, speed potent
Centenary, contact wire, Dropper & Jumper Overlz
-schedules of Dimensions etc.

equipments, regulated and

fial of various ty]:£s of OHE,
1 \ps, clearances, qd t & portals, |-

8.5

Maintenance problems with OHE, Foot Patrollin

Schedule, Insulator cleaning, straightening of o
bonds, return conductor preventive maintenan
Procedure.

y, current collectic

tower wagons, ladders & ladder trolleys, seasona & cyclone checks,
of plumb masts,

e Tools, types

and use of |.
maintenance
earthing and

of Blocks &

8.6

Breakdowns, TRD works during breakdown and
both temporary and permanent.

accident restorg

tion procedure

8.7

Qver-haul schedule & anti-theft measures.
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8.8

\ |
e -
Organization & worki

of maintenance depots, repair workshop training of staff

safety measurements and precautions.

8.9

Po\j;re.i' supply installat
Po@veq supply arrangem

KV transmission llnes, Railway owned sub station, transformer maintenance,

cireuit breakers, currer
u'alisformcrs mtcrruptb

ion:
ents, traction sub stations, feeding station SSP & SPs, 132

it and potential transformers, protective relays, auxiliary
r and isolators. i

8.10

Liaison with power ;;1
maximum demand, em
Reading.

upply authorities, monthly meter reading, control over
lergency power supply arrangements. Automated Meter

8.11

Maintenance of switching stations.

812

ote control w

Rerpote control system, remote control equipment for AC substation and its
rrt g. Operation a.rLl maintenance of remote control. Specialized equipments
for or

8.13

Remote control ccntftF, traction power control organization, permit work,
emergency arrangements, coordination with operating and other departments.
‘ﬁ authorities, emergency phones, safety precautions for

Liaison with supply
electrified section.

8.14

Mis&cllaneous: Traction, stores and their accountal, regulation for electrical
crossing of railway tracks.

8.15

Important instructions

related Investigation Reports.

issued by Railway Board, RDSO’s SMI./MS.TCs and

i

9.0

Traif lighting and air conditioned coaches.

9.1

Designs, constructlﬁm, ;

lighting equipmen use¢

inciples of working schematic circuits diagrams of train
win train lighting system.

9.2

Coach wiring, under

resistance, junction boxes and fuses, Generation to non-generation ratio, lights,
fans and water raising apparatus.

framc wiring, schedule of rewiring, couplers, lamp

9.3

Self generating coaches End on —Generation, Head on Generation, power cars,
electrical and mechanical components, layout, operation and maintenance

procedures for slip coac

hes.

W
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9.4 | Train lighting batteries their maintenance, defe‘ct;fi‘ alysis of caus% s of failures
and remedial measures. | jl
Simplified system of train lighting use of alternators, anti-theft measures.

| ] ' ?
9.5 | Fires in trains, preventive measures and precautions, | ‘
I

9.6 | Periodic over haul and heavy repairs to train lighti g équipment.

9.7 | Broad outlines of types of equipments used in 110V and 415 Volt ait conditioned
coaches, scheme of refrigerated vans. Drives and Ihelrlfroblems maifitenance and
operational problems Refrigeration, compressors| their types in service and their
problems, gear boxes, their maintenance and alignr lem..

9.8 | Maintenance schedule for AC coaches, partial AQ poaches, AC I,|ITIT coaches,
Sleeper Coaches. Running repairs. 11l ‘

9.9 Coordination with Mechanical, Operating and Sejc‘ uﬁWDepartment

9.10 | Important mstructlons issued by Railway Board; RJD?D’S SMIs, TO§ and related
investigations reports. !

10.0 | Electric Locos:- ‘

10.1 | Description of locomotlves in service, prmcnplcs Df operation and g E.racteristics |
of different types of locos used in electric tractlon on the Indian Railwiays.

10.2 | Power, Auxiliary and control circuits: "I;l* é:]ir equipment, i functioning,
maintenance/overhauling schedules. L "

L |
' 10.3 | Various types of bogles and bogie suspension ailid their compongnts, power
i transmission from traction motor to axles, traction| motor mountin;g gement |,
' i.e. Jacqueman drive, Quill drive, WN coupler their equipments, | functioning,
maintenance/overhauling schedules. i
H |

10.4 | Air, vaccum and Dual Brake System, Air CDIiI‘, essors, regengrative and
theostatic breaking, their equipment, ﬁmctlonu g, | maintenance/pverhauling
schedules.

!

10.5 | Function of electric loco sheds and electric loco w rlftsP DpS.

i
10.6 | Schedule inspection of locos i.e. IA, IB, IC, AOH, |OH and POH.

M

i
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10.7 | Records and reg’ial s maintained in loco shed, planning and progress
org@nization, StatlSthﬂL] data, rolling stock organization in sheds and shops, fire
preyention, safety chec:ks and history cards.

10.8 |Im (é)rtant mstrucliﬁo: issued by Railway Board, RDSO’s SMI/MS/TCs and
reldte invcstigatio'rll reports, AC Traction Manual.

11.0_| EMU/MEMU/Metros|

11.1 | Utility of EMU t#aihs for urban and suburban services vis-a-vis locomotives,
varipus types of EMUS stock-AC, DC and AC-DC, their salient features, rake
fonmnon -

11.2 | Power circuits, a ix?li ry, control circuit, break systems, bogies and other
mechanical comp hq s, their equipment, functioning, maintenance/overhauling
schedules. |

|

11.3 | Inspection schedul es of| EMUs/MEMU/Metros, troubleshocting sequence.

| |\

11.4 | Safgty precautions and ﬁre prevention checks.

11.5 | Maintenance and Q\(e_rh aul organization and liaison with other department.

| |l

12.0 | Elegtric Loco and EMU operation:-

12.1 | Operation of electﬁ'ic locos with single unit and multiple unit and with rheostatic
and|regenerative blll;ﬂ King. '

I

12.2 | Safety features to be followed in the operation of electric locos and EMUs.

| |

12.3 | Failires of electric lo¢os and EMUs, their cause, investigation and remedial
measures for avoiding fhilures. -

| i ﬂ

12.4 | Intep-relation between| Electric, Mechanical and Operating department in
functioning of electric locos and EMUEs.

12.5 | Fungtion of traction loco control organization.

| 1
12.6 | Preparation of engine links and driver links-power plan.
. i
12.7 | Compilation of operating statics for electric locos and EMUs operation.
| 11
L.12.8 | Outstation organization ffor maintenance of electric loco and EMU.

I 4
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| il ‘

ol 8

B %

—




|
l |

s &2

B

12.9 | Working rules for preparation/opera‘tion of elect. Rolliﬁg stock. .
12.10 | Recruitment and training of running staff —conve sion training’etz‘.'; i
T X
12.11 | Accidents and re-railing technique of locos and EI\/E[US.T 1yl -‘-;ﬂm”j
13.0 | Stores Matters:- i | I
13.1 | Procedure relating to procurement of stock itemisj, n.(%n-stock itemé, distribution |
and accountal of stores. |
13.2 | Receipt and custody of stores. i
13.3 | Sale of surplus stores. L l| :
13.4 | Inventory control. 1 :
! N
13.5 | Schedule of Powers. | | !
14.0 | Engineering Matters:- | ‘
14,1 | Estimates | |
14.2 | Execution of Work | : ‘
14.3 | Contracts for work | : |
14.4 | Procedure for traffic and engineering surveys. | | |
15. | Disaster Management- Role of Electrical Officer: :

\&
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~ of working.

ining promotion by selections and suitability tests and trade tests etc. of
staff in various categories on the Railways. Leave, training, creation of posts, manpower
planning, Yard l'cks, work-study.

Rules for issue! f passes and PTOs to Railway staff,
Discipline & Appeal Rules in force on the Railways.
Del_egaﬁori of powers in respect of Establishment matters.

Broad outline of payment of wages Act. Minimum Wages Act. Workmens cqmpensatio
act, factory act, ?ours of Employment Regulation and Apprentices Act as applicable to the

’

Railway working. :
Welfare schem¢ on the Railways. i
Trade Union, Permanent Negotiations Machinery, Staff Councils and General
Dealings with the unions. :

Conditions of sH’vices of Railway Employees and Services Conduct Rules.

: ntro.: i - ._way Finan_ge-Public accountability, cannons of financial

propriety. s, o
Financial leu-,‘ihg & Budgeting — Budgetary "and Financial Review — Appropriation

Accounts. |

O]
Rules of all
Responsibility

tion — Classification of expenditure- Control over expenditure- )
unting- Performance Budgeting- Exchequer Control ~Financial Results *
ds for Grants, Plan Heads, Funds, DCF technique.

Works proi
Capital Budget-(

e-financial justification of works-Surveys-preparations of Estimates-
Control over capital expenditure-productivity test. M & P, RSP.

Financial cdnﬁo

) ver stores expenditure purchase and stores keeping procedure-Inventory
Control and A.B, _

Analysis, Stock & Non-stock purchase.

control in Railway Workshops.

ures relating to tenders and contracts for execution of works and

procurement of stores, Estimates, Arbitration.

I
Procedure for processing and finalizing the audit objections and draft Paras.
Delegation of powers.
Passes, frauds and embezzlements.



