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Manager(P)/ECR/HJP.

- a

. | ' — @
PROFORMA OF APPLICATION TO BE FILLED UP BY THE VOLUNTEER FOR

SELECTION TO THE POST OF INSTRUCTOR, S&T TRAINING CENTER
DANAPUR : »

Full Name (in Block Letter)
Present designation and station
Present Pay Band & Grade Pay
Working under

Educational Qualification
Community

Date of Birth : .

Age on cut of date » :Year ~ Month Days
Date of appointment to Rly.service :

0. Date of appointment/promotion to the following grade on regular basis:- ,

NN HAWLN -~

S

Pay Band & Grade Pay Days -__.Months Years
(a) in PB-2 GP 4200 . ’
(a) in PB-2 GP 4600

11. Length of non-fortuitous ser{/ice(Regular promotion to the following garde as on cut of
© date:- :

Pay Band & Grade Pay Years Months Days
(a) in PB-2 GP 4200 '
a) in PB-2 GP 4600

12. Choice of language to answer the questions (English/Hihdi). The candidate‘should
indicate his/her choice, either any one of the aove two language :- »

13. DECLARATION OF THE CANDIDATE -
Lo do hereby declare that the above particulars furnished by‘me are

true to the best of my knowledge and belief. I further undertake. that if any, above entry is
found incorrect or not in order, my candidature shall liable to be cancelled at any stage.

Signature of the candidate

3

(A) Forwarding the application (filled u submitted by candidate to the cadre -

controlling (Personnel Branch) by his /her controlling officer:- |

- The service parliculars/Bio-data on the prescribed proforma filled-up: by the Sri/Smt

................. «wvneeennn Designation................received within the target date is hereby
forwarded to his/her respective cadre controlling officer (Personnel Branch) for verification
with the - Service Record and also for onward transmission  to the General

(B) Certificate to be furnished by the cadre controlling officer (Personnel Branch):-

It is certify that the service parliculars/Bio-data furnished by Sri/fSmt.....................
Designation................ on the above proforma have been verified with his/her Service
Record and found - correct and the same is hereby forwarded to General
Manager(P)/ECR/HJP for further necessary action.

Signature of Controlling Officer A

Signatuyre of the cadre (‘P’ Branch) Officer V
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EAST CENTRAL RAILWAY (Sslodw 4
SeleSio of-

. ' MEASURING INSTRUMENTS AND USE OF HAND AND PORTABLE TOOLS. G Lasbascdar lIMu.tiB\.

VOLTMETER

AMMETER : : Cg“ﬁw"‘o’) o~
ANALOG&DIG!TALMULTIMETER ' , STT.C / eCR[DMR.
MEGGER ' . ‘ ) .

OSCILLOSCOPE
FREQUEMCY METER

EARTH LEAKAGE DETECTOR
EARTH MEASURING METER

POWER EQUIOPMENTS CELLS AND BATTERY

1

CENOL s wN

o
» o

12
13,

Types of primary and secondary cells

Construction of primary and secondary cells. ) "
Testing and maintenance of primary and secondary cells. %
Initiai charging and installation of secondary cells. . ) ;

Initial/Float/Boost/Trickle charging of secondary cells, i . : !

Various defects in secondary cells and their prevention, ' .

Manual and automatic chargers Installation, Adjustment, Capacity — Trouble shooting.

Different types of transformer — working principle, parameters, capacity, usage, trouble shooting.
Study of different types of inverter, stabilizer - working principle, parameters, capacity, usages, trouble shooting
Uninterrupted power supply - working principle, parameters, capacity, usage, trouble shooting.

Integrated power supply ~ working prlnC|p|e, parameters, capacity, usages, and trouble shooting. ;

DC - DC. Converter, AC — DC Converter.- working principle, parameters, capacity, usages, troubleshooting.

Typical power plant arrangement at Panel Interlocking station ( ESM/MSM) -

BASIC ELECTRICITY AND MAGNETISM

SAFETY IN TRAIN OPERATION,DISA'STERVMANAGEMENT&SCHEDULE OF DIMENSION

1

ORS00 N WS W N
BN, B WM O T T T

Idea about EMF, current, power reslstance, inductance, capacutance, power factor etc. and their measurements,
Study of ohms law and its application, series and parallel connection.
Importance of Insulation resistance.

- Idea about magnetism and magnetic induction

Transformers-- working principle, rectifier-- working principle

fuses and lightening arrestors .

Measurement of loop and insulation resistance of cable and overhead line and measurement of earth’ resistance
AC & DC principles

Brief Introduction to varlous electrical equlpment like chargers, stabllizers, transformers, UPS, DC-DC converter.

Knowledge and importance of S&T MR & S&T DN, Maintenance of Signaling Equipment.

a) ° Situations where consent of ASM not necessary.

b) Situations where consent of ASM necessary. .

¢)  Situation where disconnection memo is required. ' D
Duties of Maintainer - SIM as per SEM.

Use of detonators, hand signals and banner flags.

Provision of speed restriction indicators.

Knowledge about keeping distant / Warner signal at ‘ON’ during disconnection of points & slgnals

Working under integrated / individual:blocks

Safety registers to be maintained (ex. Route cancellatlon, Axle counter Resetting etc.)

Responsibility of S&T staff in case of disaster.

Sealing of block instruments and other equipment’s as required.

Assisting the public when warranted. .

Protection of work site.’ ) ' '
Duties of malntainer during maintenahce/failures. -

Precautions while working in RE area..

Safety procedure, accident management role of S&T staff, ‘
Safety circulars and-instructions pertaining to S&T staff. '

Case study of accidents where S&T is jnvolved.

Need of Schedule of dimensions. :

Schedule of Dimensions part I, 1 & lIl, )

Page 1 0f6



| | EAST CENTRAL RAILWAY

19. Schedule of dimensions applicable to S&T gears.
N -

COMPUTER APPRECIATION
1. Operating system-function { window 7) :
Starting of windows, creating files & folders, running programs, copying files, using My computer icon, window explorer, Control panel & setting
using flopples, formatting of floppies, finding files, taking printouts, configuring modem adding / removing programs etc.

2. Software package — Ms Word, MS Excel and MS Qutlook .

’ BASIC CONCEPTS OF SIGNALLING ) ‘
1 Knowledge and necessity of signals-Fall safe feature o?slgnallng system.
Definition of signaling terms as given In G&SR, )
Concept of LQ, UQ signaling, CLS. RS
. Location of Signals. ' %
5. Subsidiary signals. ' '
6. Markers, Boards, Signs etc. ’ i
7. Overlaps, braking distance, sighting distance.
) Isolation, slip siding, catch siding.
9. Simultaneous reception and dispatch of train. )
10.  Classification of station- Minimum signaling equipment required at each class of station.
11, standards of signaling — Minimum signaling equipment required at each standard of signaling.
' 12.  Level crossing gates.
13.  Inter cabin control. ) ) .
14.  Block instriments, methods of block working control of outlying sidings.
15.  Signaling plan. ‘ .
16.  Station working rules. ' L |
17.  System of train working(Block working) ) . . i

SIGNAL REVERSER, LEVER LOCK &CIRCUITCONTROLLER, ARM & LIGHT REPEATER A o
LEVER LOCK AND CIRCUIT CONTROLLERS

1, Principle and application of lever locks.

2. Varlous types of lever locks.

3. Force drop arrangements

4. Contact adjustments.

5. Circuit controller various types.

6.  Various bands, cutting/ adjustments.
SIGNAL SLOTTING, ELECTRICAL KEYTRANSMITTER, ELECTRICAL DETECTORS
INTER SLOTTING . '

1 Explanation of inter slot - one slot one train,

2, Purpose, various methods, circultry explanation. .

, 3, Cross protection, double cutting.
4. . Testing of inter slot and fault localization.

ELECTRICAL KEY TRANSMITTER
1, Explanation of EKT and use.

2 Construction.
3 Mode of connection. .
4. Coil used, voltage, resistance, current, : ' ) N
) . Parts and function. ) o
6 Mode of connecting to a pair in RE/Non RE area. '
7 Maintenance, testing, troubleshooting and rectification of electrical and mechanical parts.
ELECTRICAL DETECTORS
1 RS type ED -
2 Combined lock and detectors, different slides.
3. Adjustment of detection and cross protection contacts.
4 Wiring - 2 wire, 3 wire 4 wire detection.

‘% . Page 2 of 6
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EAST CENTRAL RAILWAY €

S. Adjustment o f electrical detectors
6. Fixing of EDS.

TRACK CIRCUIT

1. DCsingle rail/double rall track circuit. )
2. . Track circuit - parameters.
3. Varlous components of track circuits.

! 4, Fall safe and failure free adjustment.
S. Length of track circuit in wooden and PSC sleepers, lnsulatldfn fittings for PSC sleepers.
6. Sleepers, testing of PSC sleepers. ‘
7. Measurement of rail resistance, ballast resistance, train shunt resistance. . N
8. Checking of glued joints. %
9. Bonding diagram, {serles & parallel) cut section track circuit impedance, bonding.

~10.  Maintenance of block joints.
11.  Track drilling, bonding and connecting feed and refay ends.
12, Audio frequency track circuit — working principle, compdnents.
13, Common types of failure - trouble shooting.
14,  ACTrack circuits — parameters, adjustment, and trouble shooting.
' RELAYS : :

1. DCneutral relays. Plug in and shelf type — Principle of working, usage.
2, Track & line relays.
3. ACrelays - principle of working usage.
4. Parameters/characteristics of all type of relays.
5.  Polarized relays- Principles of working.
6.  Plugin type refays — Types of relays in use
7. Metal to carbon, Metal to Metal Relays.
8. ldentification of relays, their contacts and functions
9. ACimmunized DC neutral relays. '
10. Electronic timer
11. Flasher relay v !
12. Heavy duty contact relays { QBCA, Siemens point contractor relays, Bhartiya Culture & Hammer)
13, Perlodicity of overhauling, sealing.

SIGNAL MACHINE AND SOLAR PANEL

SIGNAL MACHINE
1, Parts of signal machine.
2, Low voltage/high voltage machines
3. . LQtype/uQtype .
4, General circuit
5. Holding mechanism, snubbing, normal lock clutch
6. Measurement of angles, contact adjustments.
7. Measurement of time, voitage, current. '
8. Testing proper operation and return to normal maintenance.
SOLAR PANEL
1. Explanation about solar power
2. Construction of solar photo voltaic panel uses
3, Types of silicon used —advantages comparison with other sources of supply
4,  Solar panel~ signal‘llghtlng - twilight switching, solar panel - for other signaling circuits.
5. Choice of batterles and capacity.
6. Installation, maintenance, precautions of sofar panel.

COLOR LIGHT SIGNALS & DG SET-
COLOR LIGHT SIGNALS ’ )

1.

Advantages of CLS over semaphore.

» . ' Page 3 of 6




EAST CENTRAL RAILWAY

Parts of 2 aspect / 3 aspect /4 aspect CLS
Aspect control and repeating circuits in RE/Non RE area
Cutting in arrangement.
Repeating of Color Light Signals.
a) NAtransformer, “H” type & “L” type transformers
b) ECR method
6. . Signal transformers
7. Focusing of color light signal
§ A
9

v P W

Cleaning of lenses

(Y

5 Second distant - aspects controlling circuits
10.  Fault tracing methods in circuits
11, LED~-color light signal lamps
DIESEL GENERATOR SET

1. Types of dg set
2. - Working of DIESEL ENGINE
3, Types of ignition and working of fuel injection system
4.  Starting procedures & remote starting
5. Recommended maintenance schedule/ procedure
6.  Engine trouble shooting, air filtering fuel system.
7. Alternator, excitation voltage control '
8.  Precautions / procedure for storing HSD and lubricating oil
9.  Portable generators.

POINT MACHINE

1, Combined type point machines IRS &Siemens’

2 Different types of ground connections, mounting sleeper spacing etc.
3, Parts of each point machine — Internal diagrams

4 Point control circuits

a) Using Siemens point group

.b) Using QBCA, relays
5. Precautions while working on point machines, clamping — when & how
6. Adjustment of points, maintenance skills.

AXLE COUNTER AND INTERMEDIATE BLOCK SIGNALLING
AXLE COUNTER (SSDAC & HASSDAC)
1. Whereused.
2, Principle of working components of the system
3. Power supply for axle counters, precautions for resetting.
4. Working circuit of axle counter.
5.  Adjustment of axle counter.
6

Typlcal failures and troubleshooting - Isolation of defective cards In axle counter and their replacement to restore the system.

INTERMEDIATE BLOCK SIGNAL

1, Role of IBS in Increasing line capacity

2. Block working rules for 185

3, Use of axle counters for IBS .
Signaling circuits and equipment’s connected with IBS
Resetting arrangements in IBS
Telephone circuit for IBS - .
Types of failures occurring in IBS
8. Fault localization and restoration.

N o v s

SINGLE LINE TOKEN BLOCK INSTRUMENTS ,
1. Constructlonal feature, types~ requlrements of /L token block instrument
2. Various parts of instruments and their use
3. Ball & tablet type - polarity
4,  Circuitry . explanation, ' ,
Non - RE RE area Modification
S. DO's, Don’ts

% .

-

&

Page 4 of ¢
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EAST CENTRAL RAILWAY

Class of tokens, tablets, token .tablet pouches, hoopes

First stop signal proving arrangements. *
Metallic/earth.return '

Testing the instrument

Force drop feature of locks

Token balancing o

Measuring — Block earth resistance

Measuring of outgoing / Incoming voltage / currents

.. SINGLE LINE TOKEN LESS BLOCK INSTRUMENT ¢

Requirements of token less block working

Push button less instrument (PT) make) DAIDO block instrument for RE area.
Constructional-features and type,

Parts of instruments uses of each part.

Types of relay used and functions of each relay.
Circultry explanation internal and external circuit.
Comparison, Advantages over token instrument.
Power supply arrangements.

Do’s& Don'ts from operation & maintenance angle.
Testing of instrument.

Trouble shooting.

Records regarding cancellation

* DOUBLE LINE BLOCK INSTRUMENT

Requirements of double line block instrument.

Types-of instruments used In double line.

Constructional features, TOL lock, half notch, contacts, indicators, PR relay
Circuitry explanation for the Instrument in RE area.

Power supply arrangements.

Provision of double tocking arrangements.: N
Overhauling perlodicity.

Testing of TOL lock, contacts & instrument,

Wiring and installation of instrument including PR relay.

DQ’s & Don'ts.

Trouble shooting

ELECTRO MECHANICAL SIGNALING

1

2,

3.

Selection circuits.

i) Signal aspect control circuits.
[1}} Route holding, approach locking, back locking sectional route release
i) Induction locking on signal and point levers, track focking on point lever,

Power operated lifting barrler gates.
Auto warning of LC gates.

BLOCK PROVING BY AXLE COUNTERS

1.

CENO WA WN

o
= o

Necessity of block providing by Axle Counter.
Details of equipment
Operation of the system
Block diagram -

Circuit description

Status of relay during wofklng
Installation

Earthing

Commissioning

Do's & Don'ts

Trouble shooting

PANEL INTERLOCKING -~ '
CONVENTIONAL TYPE (Metal to carbon)

.

3

Page 5 of |
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10. route cancellatlon

EAST CENTRAL RAILWAY

Knowledge, concept of panel interlocking
Types of buttons, knobs, indications.
Varlous controls

Baslc principle of electrical interlocking
Basic control clrcults

Knob control, siding control, crank handle control, LC gate control
Indication and route release signal circuits '
Typical failures and trouble shooting

Centralized operation with SM's control

N

Slemens Type( Metal to Metal Type) .

Knowledge, concept of panel lnterlocklng

Types of buttons, indications and varlous controls
Basic control circuits

Button control, siding, crank handle, LC gate counter.
signal control circuits, route release circuits
Different groups { relay) used In panel

Typical failure trouble shooting

LSS control circuit

Sub route, full route and emergency cancellation. .

ELECTRONIC INTERLOCKING& DATA LOGGER

1.
2.

Ll ol o

Need for El.

Comparison between EI & PI

Block diagram of SSi principle of working.
Function of CPU - inputs & outputs.

_Circuit conversion to Machine language
Programming E proms, testing & Installation / Entry of lnterlocklng into the SSI

Function of micro processor ~ Fail safe principles.

Normal operation, diagnostic error codes.

Different voltages for equipment

Grounding of equipment, cleanliness.

How to restore the failures and trace the failure.

Data logger

a)  Principle of working and equipment description and apphcatlon
b)  Power supply of data logger.

- C) Networking of data logger

SIGNALLING IN 25 KV TRACTION AREA

1.

[adl

PN W Ew

Effects of 25 KV electromagnetic induction and static induction, parallelism.

Screened, unscreened cables, earthing.

Control & repeating circuit in RE area for CLS. Lamp proving circult.
Track circuit In RE area, DC single rail, impedance bonds.

AC immunity on point machines control circuits.

Block bell and filter unit in RE area.

EKT, Slot circuits in RE.

Insulation in lead out and In point ridding in RE.

Traction bonding staggering & cross bonding

- DC power supply In RE area.

Power supply through AT

Use of insulated tools .

Safety precautions to staff in RE area. .
Implementation of the OHE masts and signal clearance.

.

%

™

Page 6 of |




o
P
¥

¥

!
!
1

Syllabus of selection test for the post of Sr. Instructor/lnstructor (Tele) in

1)

2)

3)

4)

5)

6)

7)

8

9)

| : STI'C E.C.Railway, Danapur

! .

ELECTRONIC COMPONENTS

‘Passive Dévices, Resistors, Capacitors, Inductors.Semiconductor diodes, its working principle, parameters,

uses etc.Zener Diode and its applications.Special types of diodes used in Microwave and
Wireless.Transistors- Bipolar, working principle and application.SCR, UJTS, Diacs, Triacs Working principle
and uses.Regulated Power supplies.DC-DC converters and filter circuits.

BASIC ELECTRICITY AND MAGNETISM,

EMF, current, power, resistance, inductance, capacitance, powerfactor.Ohms law, Kirchhoff laws, Thevenin
theorem, Norton theorem etc.Magnetism, Magnetic induction and Faraday’s laws.Transformer working
principle, losses and their reduction techniques.Basic Electrical equipments like chargers, stablllz% ups,
DC-DC converters etc.

AMPLIFIERS, OSCILLARORS MODULATION AND DEMOULATION

Amplifiers, Class A,B, & C., Push pull and Complementary symmetry amplifiers.Coupling of amplifier
stages.Oscillators — Colpit, Hartley, Crystal and Phaseshift., Operational Amphflers, Modulation and
Demodulation Principles AM, FM & PM., Pulse Code Modulation in detail.

DIGITAL FUNDAMENTALS AND APPLICATION

Number Codes and conversion.Boolean algebra, Gates and Flip flops.Arithmetic Circuits,Registers and
counters, Encoders, Decoders, Multiplexers & Demultiplexers, Memory circuits (RAM & ROM), Prmcnple of
digital switching, Introduction to Microprocessors & Personal Computer.

TELEPHONE INSTRUMENTS .
Magneto Telephone, Selective Calling Telephone Control Telephone, PT set- 2 wire, 4 wire, 2/4 wire,
Electronic telephone.

PUBLIC ADDRESS SYSTEM

Principles of audio system.Micro phones, general and specnal types.Loud speakers of different
types.Impedance matching and voltage matching.Amplifiers for P/A system and their types. Arrangement of
indoor and outdoor P/A system.PC based train announcement system.SMART auto announcement system
setup. Plasma based Train Display Board setup.

OPTICAL FIBRE COMMUNICATION

Basic prinfciples of optical fibre communication its application and advantages.Construction of optical fiber
cable.Important characteristics of the cable.Cable termination and underground joints. Splicing
practices.OTDR working principle and usages.Fundamentals of OLTE ‘optical source, line coding unit
etc.Various scheduled measurements of cable and equipment’s. .
MICROWAVE AND UHF

Basic principles of microwaves.Need to Digital Microwave and Advantages of Microwaves. Puise code
modulation.Modulation techniques.Primary and higher order mux.Fading, noise and zitters.Space and
frequency diversity.Microwave towers.Microwave earthing, importance and measurements.Power supply
arrangements.Periodical Measurements.End to End alignments.Digital UHF equipment- Functioning-
Measurements-MUX.18 GHZ Microwave system used for Block working.

ELECTRONIC EXCHANGE '

Basic principles of electronic exchange.Principles of working of SPC exchange.Various modules of the
exchange.ISDN exchange and their main features.

10) CABLE AND OVERHEAD

Different types of overhead wires and where used.Different cables used in S&T and cable laying
procedure.Periodical tests on cables, faults, fault localization and rectification.Study of jelly filled cables and

\




cable jointing procedure.Colour code scheme in telecom cables, identifying pairs.Parameters of
underground cables. , .

11) SDH & PDH ‘ &
Multiplexing and frame structure in SDH and PDH. Benefits of SDH over PDH. Huerarchles in SDH andPDH.PDH
equipments (Puncom, Webfil) type of cards, alarms fault finding procedure.SDH equipments (TEJAS) type of
cards, alarms, fault finding procedure.

12) DATA COMMUNICATION AND NETWORKING

" 0Sl and TCP/IP layers.IP addressing scheme, sub netting and super netting Various network protocols.
Network Security Basics.Datacom equipment’s (Modems, switches, Routers, -Terminal servers and
Servers).Basic configuration of cisco routers, layer3 switches and terminal servers. Data Networks in indian
Railways (UTS, PRS, FOIS and Railnet etc)

13) POWER PLANT
Types of battery used in Rallways Different types of charging of secondary cells.Various defects ofgﬁ% ondary.-
cell, their prevention and rectification.Different types of charger used in Railways.Method of Earthithg used
in Telecommunication in Railways.Surge protection devices used in Railways.

14) VHF set
Various frequency ranges &Wave propagation, 5W VHF hand set ( Wallkie Talkie),25W VHF set and its
antenna

15) MTRC :

Advantages of MTRC over other communlcatlon systems. Working prmcupal of MTRC. CDMA and GSM
technology :

16) CCTV, FAX and IVRS

Application of CCTV, Block Diagram of CCTV system and its networking, App/rcat/on of FAX in Réﬂlways
Types and working principle of FAX machines, Working principle of IVRS & its uses in Ra:lways

17) Basic Concept of Signaling
Knowledge and necessity of signals-Fail safe feature of signaling system.Definition of signaling terms as given
in G&SR.Concept of LQ, UQ signaling, CLS.Location of Signals. Subsidiary signals.Markers, Boards, Signs.
etc.Overlaps, braking distance, sighting distance.lsolation, slip siding, catch siding.Simultaneous reception
and dispatch of train.Classification of station- Minimum signaling equipment required at each class of
station.Standards of signaling — Minimum signaling equipment required at each standard of signaling.Level
crossing gates.Inter cabin control.Block instruments, methods of block working control of outlylng
sidings.Signaling plan.Station working rules.System of tram working(Block working)

18) COMPUTER APPRECIATION

~ Computer hardware-functioning of CPU, RAM, ROM, HDD, interface cards etc, Operating system
functions.Software package- MS Word, MS excel, MS PowerPoint.Basics of Database Management
software.Sharing resources in a network. .

19) OFFICIAL LANGUAGE

£



