Role of the Signalling & Telecommunications Department

e  Safety in train operations

e Punctuality of running of trains

e Optimum utilization of line capacity

e Passenger amenities

e Manufacturing of specified signalling items

e Providing telecommunication infrastructure for :

o Safe and efficient operation of trains
Administrative voice and data circuits
Passenger Reservation System (PRS)
Unreserved Ticketing System (UTS)

Freight Operation Information System (FOIS)
Crew Management System (CMS)
Coaching Operating Information System (COIS)

o Management Information System (MIS)

e Management of Railways Corporate Wide Information System (RAILNET)
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Elements of Safety in Train Operation
Track Circuiting

Track circuiting is a basic safety device used in signalling systems. It monitors occupancy of a
section of track and prevents clearance of signal in the event of the track section being occupied by
another train. This is a fail-safe device, which in the condition of its failure prevents the signals to be
cleared.

Axle counters

It is another important safety device used for detecting presence of train in a track section. This
device counts the number of train axles entering and exiting through a track section and controls the
associated signal.

Block Working

It is an arrangement to control the entry and exit of train in a section called block section between
any two adjacent stations. This maintains space interval between two following trains. It provides
safety by preventing the second train to be sent into the section between the stations unless and
until the previous train has cleared the section.
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Driver to Guard communication

Driver to Guard communication has been provided for running trains using VHF walkie-talkie sets,
for better co-ordination in controlling of the train.

Interlocking

Interlocking is a mechanism to check the route the train is going to traverse before clearing the
signal and to prevent the clearing of signal when it is unsafe for the movement. It eliminates
human error and ensures safety in train operations. Two types of interlocking arrangements are in
vogue depending on the size of the station yard.

~ Panel Interlocking

Panel Interlocking at Gorakhpur Cantt.

Panel interlocking is provided for smaller yards. It is a signalling system, which assures the best
standard of safety and eliminates the accidents arising out of human errors.



Route Relay Interlocking

Route Relay Interlocking is provided at major junctions and yards where large numbers of train
movements are required. It is available at four major junctions/yards viz. Gorakhpur, Chhapra, Siwan,
Bhatni & Kasganj stations in North Eastern Railway.

RRI Panel at Gorakhpur Station Relay Room at Gorakhpur Station

Safety at Level Crossing Gates

All the level crossing gates in the station area and other important gates in the route are controlled by
the signals. These gates are called interlocked gates and provide best safety for the road users.
Provision of telephone communication at manned level crossing gates is a safety tool to ensure
closure and opening of gates at appropriate time. On this railway all the manned level crossing gates
have been provided with telephone communication facility with the controlling stations. Presently 2
types of Lifting Barriers are being used i.e. Mechanically Operated Lifting Barrier & Electrically
Operated Lifting Barrier. Under Emergency circumstances i.e. failure of Lifting Barriers, Sliding Boom
Arrangement at Level Crossing Gates are also used to prevent detention of trains.

Mechanically Operated Lifting Barrier




Modern Signalling Systems

Computerized/Electronics Interlocking

North Eastern Railway has adopted the state of art of interlocking technology in the form of computer
controlled interlocking. At present 32 stations are equipped with Electronic Interlocking. It cuts down
installation time and makes modifications easier and less time taking.

Computerised Electronic Interlocking

Digital Axle Counters

Digital Axle Counters are being widely used on North Eastern Railway for block proving. Axle counters
are compact and highly reliable. The Digital Axle counter based Block proving called BPAC is provided
over various locations in all the divisions of this Railway. Digital Axle Counters of various types like
Single Section Digital Axle Counter (SSDAC), High Availability Single Section Digital Axle Counter
(HASSDAC), Multi Section Digital Axle Counter (MSDAC) are being used over Indian Railway. Large
number of SSDAC & HADAC are available on North Eastern Railway. The work of MSDAC is
sanctioned and likely to be commissioned soon.

High Availability Single Section Digital Axle Counter for Block Proving



Multi Section Digital Axle Counter

Second Distant Signal

For improved visibility of signals and small reaction time of the drivers to control trains especially at
high speeds second distant signal is mandatory. It increases the confidence level of the drivers and
gives them sufficient time to control the trains at high speeds. This is presently sanctioned between
Barabanki - Chhapra section of this Railway and work is in progress.

Intermediate Block Signalling (IBS)

IBS is provided on trunk routes to increase line capacity by splitting the block section into two parts.
Two trains can be accommodated in the Intermediate Block signalling section improving the
throughput. At present, 14 IBS is working.

Automatic Signalling

Automatic signalling is provided in suburban and high density traffic sections to increase Line
capacity.

Light Emitting Diode Signals

The conventional Filament type signaling Lamps are replaced with Light Emitting Diode (LED) to
enhance the reliability and visibility of the signals. Presently, both integrated and discrete type of LED
signals are being used on this Railway.

Data Loggers

Data Loggers are microprocessor based systems for logging the progression of important signalling &
interlocking events taking place at stations. Data loggers are installed at stations provided with Route
Relay Interlocking/ Panel Interlocking / Electronics Interlocking. Data loggers help in Preventive
maintenance and analysis of Signal Incidences.
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Data Loggers



Intergraded Power Supply (IPS)

Intergraded Power Supply (IPS)

SMPS based Integrated Power Supply Systems are being provided for Signalling Installations. By
providing these systems, various voltages required for signalling sub-systems can be derived form IPS
alleviating the need for battery banks.

Auto Changeover Fuse Management System

Blowing of fuse is one of the major reason for signal failures. To improve the reliability of signalling
system, Auto Changeover Fuse Management System has been provided at Pl / RRI stations of North
Eastern Railway.
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Telecommunication

@ Providing basic telecommunications facilities for the Railways vast transport system is the
responsibility of the Signal & Telecom Department. The telecommunication facilities provided on
the Railways are broadly categorized in to three areas of applications.

- Train Operation
- Data Communication for Railway Information Technology Applications

- Administrative Communications.

Telecommunication system for Train Operation

Provides omnibus communication circuits on OFC and Quad cable for operation of trains and other
supporting activities of train control. The omnibus circuit provides telephone communication
between the station-masters and the control centre at the divisional headquarters. Other omnibus
circuits are also provided for other supporting train operations, including remote operation of 25 KV
AC power supply systems required for electric traction. Emergency communication facility is
provided along with the track throughout the route for the drivers and guards of the running train to
communicate to the control centre at the respective divisional headquarters during emergencies.

Optical Fiber Communication system

Optical Fiber Communication system is the backbone of Railways Telecommunication Network.
The short-haul STM1 equipment is provided at every station along with the fiber network. The
short-haul STM1 network is protected by long-haul STM4 / STM16 self healing ring network
provided by RailTel. The fiber network carriers Voice, Data & Multimedia services for various
applications.

STM-1

Data Communication system

Data communication circuits for computerized Passengers Reservation System (PRS), Unreserved
Ticketing System (UTS),

o
y /,/;,,‘}/‘

PRS Gorakhpur

Crew Management System(CMS), Freight Operation Information System(FOIS), Coach Operation
Information System(COIS), Management Information System (MIS) etc. and in-house E-mail
facilities are provided by Signal & Telecom .



Telephone Exchanges
Telephone Exchanges are provided at 28 Locations over N.E.Railway . Zonal HQ, Divisional HQ
and other important locations of divisions for Railways internal Communication requirements.
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orakhpur HQ - Izzatnagar Division
Closed User Group (CUG)

CUG Numbers for Mobile Communications are provided to Officers, Supervisors, essential
maintenance staff, drivers and guards in NER.

Passenger Amenities

Telecom Department provides various passengers amenities for the benefit of travelling public.

1. Public Address System is provided at various stations to announce the arrival & departure of
trainsand other information required by travelling passengers. This facility is available at all
stations on this Railway.

Public Address System at Mau Jn.

2. Train Arrival /Departure Information system (Train Indication Board) is provided for indicating the
train timing and platform numbers at 109 important Railway stations.

Train Indication Board at Banaras Station (BSBS)



3. Coach Guidance System are provided for indicating the coach position of the train on the platform at
49 important Railway stations.

Coach Guidance system at Badshahnagar Station

4. CCTV surveillance system provided at 23 important Railway stations.

CCTV surveillance system at Lucknow

5. Digital clocks provided at all Stations over N.E.Railway.

RAILNET

RAILNET infrastructure provides Corporate Wide Information System for
Indian Railways. The network connects all the Zones and production
units. Headquarter, all the 03 divisions & workshops of North Eastern
Railway are connected to RAILNET.

Headquarter and divisions have been connected point-to-point WAN links to IP MPLS VPN network
whichprovided by M/s RailTel Corporation of India Ltd. The network provides Management Information
System, Electronic Data Interchange and enables sharing of information among various units of
Railways. Internetservice has been provided through this network. The HQ network is provided with a
Mail Server and a WebServer.

L2 L2 L]



e va qrEER f@asmr 1 sifaer
o YoRmEr gReETereT # e
o 3TN FT TFIUTT
o TS &THAT & HUFHAA IGANT
o IE glawurd
o faftrss Rerafeier ARt & AATr
o fAFAfaf@d glaemsit 87 UK infrastructure T JTaem :
Yoran{3at 1 GRS T T Hurele
gemHfeieh a9 UG 3Ter dfhe
IHET 3REOT gotrell (PRS)
IR fehe yomelr (UTS)
AT FTelel el YOIl (FOIS)
% JeEe JuTell (CMS)
AT HeTelsl Fa=T Yomelr (COIS)
YeYe FaT Jorelr (MIS)
o YT HUNT d1$3 Il JUllell & Jaeal (RAILNET)

0O O O O O O O O

AT F FEATT F WET F ueH
& afFiear

¢ dfdhe ferafeler & MRS E&T 30T §1 IE & & AHAHNET (Occupancy) & IRTET & &
qur Yerenf3At ganr faser i FAfy F qul 7 & v Qe a8 @ &ar &1 I8 TH B
3YEOT § St 39 fawer gl & ufa & R@ereter =187 81 ¢ar &1

TFHA FE3

g ¢ @Us H S T 3UREATA 1 I TN g Teh STRU EET IURIOT §| IE 3UHUT g WU
H AU T Tl dAT e [Aehelel atell IMST & afgdi (Axle) Fr F&ar &1 FaAar § aar 38% 3R
R geafed f@eea 1 AaEd #ar g1

solih HRIYOTT
Ig Tl o afcaee TeeE & Avg YT ¢ Wos & Mfsal & 3o - S X fAgeaor @a

TIaEAT {1 qE & WA F dra H gl Fr ARG IR §1 Tg 39 ¢F @WUs H gEY M H a9 dF
qa‘%raﬁanﬁém%aaam%aqﬁqa‘ﬂaﬁrgéw@wamWﬁwaﬁﬁwa’rﬁrﬁl

RITT AET AFeTA ST STHIOT



SR TF aME & AT WA

M AT A dg FAeGAT & fAT gorcdh miEAt #F g¥ax vd M & g Farg g Ao,
IIHI-TRT T 3TeeY I I g

geeTallnaT

SecTollihdl 3 AT T ST Y & foIT Teh o & St AT &7 36 Ftel ¥ Ggel &of T 3@ et
ST g1 & 3R Furelel & fAv R gl X f@9erel & 3% el & Ashel g1 Ig AT i
FATCT AT ¢ AR &7 Fareld # FRaT GRARad Hiar g1 TIF IS & HER & NUX W & GhR
fr SeeTlTfehaT SUTEAT Taeld H gl

IREIL_BTaed] Fee Rl Seeallihar

AT SeXAlfohal T YT B AT & v fhar oar &1 I ve Reafelsr fwes 8, S geam &
HaAfTH ATSH HT ITeAHA & ¢ AN AT IRAT § 3edoet glet AT GHCATIHT HT FACA AT &



we R seedtiaT

€ R gxdifher gq@ Seat 3R AEt © vere f S @ Siel 991 d@edr # ¢ wHadc
IMEIHAT B &1 Tg AR Yod & IR YHE Saere / AT I ARG, oI, Ware, seal 3R
FIIST T H 3Tl g

IRER BT R & R geexaiiohr el MRER Feuwa W e Far

FHIR GICH IT FE&T

T & A T TFR & FAIR Bl AR AT & 3107 Agcaqol Hiew et qanr i g gl
g1 WICH HI Felelids AC gl Sl § AR Fsa 9B & fov wafdsw gear vea a=a g
HAFGYFA FHIR BICh! T SABIT TR HT Jatllel Teh FIE&T 3UOT ¢ S 3T FHT W BIeeh i
§¢ T 3R Gielell FARTT FT ¢ 30 6d W Gl ATagerd FHIR Bleehl I FI90T Tt &
Y DI TAR FIAUT T&= 1 7S §| T F 2 TR & e IRAw 1 3w ar o w6 e
TuT Fitdh &9 F Furfed foir R AR fegdg &9 @ gurfad fafeer a3 smarcehrele
aRfeufaat st faftreer SREX $r e @ ger 3, dad Hifder I N FAsET A H cgaer
& 9T s & fAcies @ I & fow fFar S g

I &9 ¥ Forfad e aREw




amyfas et Reew
FFElTd | sAaIAaF geeTainIT

ER od & FgeX AT Seteitna & §9 A SelAnd B FAYRAE dEe e BT g
TAAT H 32 T FaFiaih sealihdl ¥ Gafoord g1 Ig TUTAT FHI A FHeldr Far ¢ 3R Henersi
Y I HT § 3R HF GAT o B

RfSed vad FEIR

solleh fgy w0 & fav qaf¥ Y@ W Bioed taad 3 & <ads §7 @ 3uder &Far o @1 2l
TFEA F3R HiEtFE IR Iaftw Regad g1 5@ W & @l BdeE # At s w Bfeed
TFHA F13X IR solleh Yidar o oy Fgr Sar & &1 Jraene fFar @ 8 | oRdy W& &
AT qaee RS tadd #3eX (SSDAC), 3Td 3Uaeddl Rord e Rfoed taagd #EeX
(HASSDAC), #icdr daret f3fSicel vl #15eX (MSDAC) it faffiest yavR & Bfoear vawa 3
& 3udET R ST T ¥ gEftR Yed W 99 §Ear # SSDAC 3R HADAC 3uerstr §1 MSDAC &1
1 T § 3R SToa & A g HT FHEA g




3%q 3vaear RAwar dFee Bioed vawar F13eX (HASSDAC) 3menRa sate gfdfr

A e 3fSed vawer F13¢T (MSDAC)
s e Rvea
{eatal 1 g’ TIaT IR RBAY &0 & =9 afd W & & T = F Pv st F Fa
gfafshar @FT & v Ao Brie e 3f@ad &1 I8 SRl & 3cAfaEd § TR F1 e & 3R
3% 3= fa W ¢l T T = & v qaicd 877 a1 &1 I8 a9 # 59 Wd F INEdT -
SR TS & T TPd § IR FE 99T R g
riRTe sitE R
P FATIT U TS &THT dald & foIT solich T3 FT aF He H Fenfoid = IBS &7 wiaer=l f»am siar
g1 SeERfete st faeafoer @3 & & At A FwRifea fFar o whar § 9@ yge & gur g g
IaATT H, 14 IBS &1 X T & |
AR Ry
s I &THAT Fo= & AT 3w 3R 3= Oeica e Aiad @sP # e R{eafaa &
wraeTe AT Sirar gl
rse vfAfe ss Reae

RAeell Hr Aeggaaar 3R 79ar de- & fov gRuRe fFemdc cgy R@eafeer odq & arse vfafder
SIS (VAss)) ¥ dcol foAT Srar 81 AW A, 56 ¥60d W &l Thidhd AR qUd TR & Tass ffeee
FT 3T Rar ST W@ B

3T AR

3T AR ABHERER IR A § T W g arell Agcaqur REefer 3R gexartnT
HeA3 T WOl H AT FAT § | ST APR v Ro¥ ST / YT SeIaiiheT / SolFciieled
SR gord  TAAT W TS e 1w §1 Sar @R Reeta i geansit & fHars waE 1R
faeeIvoT 7 Feg AT &l



RS X gears (IPS)

Intergraded Power Supply (IPS)

=t gfaseEr & fov vguadivg 3meanRa g89es et avas RTeHd F71 yraeansT fFar o7 &7 &1 59
{eew A, Reaftes 3u-yonfeRr & T 3maeas [Affie diecst 31 IPS & foT ST ot §, St SelY
ST T 3TITHAT A FH FIAT ¢l

3ifer do3ter v Adee e

TGSl & 35T @Il el g1 H1 U F37 HROT gl HeAfear gomelr H favaaeaar # gur & fov,
qafaR Yord & fI3S / NINSS T W el Iai3iar FeT HAelordie s &1 gaure far o g

% 3%k %k %k %k k



LIRS

@m%arwqﬁagﬂma:ﬁwegﬁw@mfﬁaﬂyﬂjgﬁmﬁwm

f@ereter Uz el fasmer & SFAer §1 Yod # gare & S arell grEar giaumsi &
AE AR W IEATEET & HUR R AT &5 7 qufiepd fmar I gl
> gal T "Il
> YIS FEer M@ suder §q e §eR
> gemafas dar
& e & T qEEEr gorel
M & FarereT 3R e AIF0T Y 30T e afafafdl & v uedy 3R FaE Sied W
NAATE FIR IRGY ye HaT gl INFENed aRuy wd-Ared 3R Bdeee g
TRIA0T &g & &g Clltled TAR el T gl 38 IfaARSFd 3T A" IRIYT ¢l Tdreret
afgd Yord fggedator 25 & val. e smqfcd gonfot & Rele gaes & v smaws g
Imara ufd & R e ¢ & gant 3R et & o @ I # $F & Ay §efta
HUSH AT & (@07 &g & GUh A & AU ARl HuR FiAem gerT v S g
JHTCeHeT PG IR TOITel
Hiftewer wrgeR Frgfadere feeH tod Thargfadee dead &1 Jg &1 BlgaR dcah & Y-
AT TAF TUT W -8l THEATA-1  3UROT Yeid fham Srar g1 Aie-gfel vH.EN.uH-1
Acash HI IACH GaRT Yol &1 5 dART-glel TH.EL.THA-4 /| THEL.TA-16 Jow gifeldr Rar sicash
CaRT WA fFar J1dar &1 TR Acas Affied Toelon® & fow argd, ser 3R Acdaifsar
JAW eI T B

.71 ..1!?1'-4

32T AR JoITelt
ST HAR YUl T 3T Fregedicha Yo Rordferet fFed (PRS), 3eRfara fewfder fwea
(UTS), & #AaAede faTeA (CMS), e 3R sewere f@Fed (FOIS), sifer 3ifoere
SehiAe fATeH (COIS), FAasde sewiae Tea (MIS) 3nfg & fow Yord & waer fhar Sirar
¢ U9 313139 §-Ad grauTd ffeetel U5 ThdiA GanT Yare & S 2




IR /ARER
T TS
QTR Yed & Siielel HEATeld, Hsol HEITOI Td HSol & 3g Hgedqul dlhelall T el 28
T TR IARS TR TTEAT g Al TeFads T §

s
Feles JoR I (W3
FTEer TR & T Al waw Qe Yo o fRienR, sdee, ST e
FAANRIT, Frga3t 3R st & gar=T fwe a1 g
it e
IEAR AT @rr A & SNt Yo At Y faffiew ar giaund gere #war B

1. of3gl & giaur & fav qafR Yod & @t ®oEl W Al & INEA/SEE Ud 3y
MQWW%gmmmmwmm

A3 S
2. FBxgr & gRawur & far 109 Agcaqol Wod VA W Al & FEHA/SEYS F GAT TG
CACHIH HEAT T Y& fd el & ¢of Sfeher a5 & Jraur ¢ |




TIRY T
3. wfFat & giawr & fAv 49 Agcaqyl od A W A A o HT FAY N FaAT e
el g CACHIA TN I ASSH TAECH T YU ¢ |

b 1 e T I
i.l '|I|.:=| l ||| i ||| !_l' ';Fl

.I..I- =‘:- H'-JT:" rr.-r

s 35 s,
' w T el
[k ] ] [ 3
[ Oy N LA
TGAF FOT TH
5. qafR g & @t ®Rad R Bfoea Felid &1 w@we B o g |

HRAT Yord # FEA3T & IEE/SER g Yol JUTell & faegd
IR AT §| I8 T Sietel Yold AT 3cuiea swsar § eT
gl qEfR Yod AEarey, el dAsed Td G A Yol ganT
T EIE |

FHE Yec FUNAT 3% i3 faffies g@anr vea dige-g-dise O
e & 3ed vadivewy ddfiee deasd gaNT  HEAT T e
ﬁgaaﬁ@ﬁmﬂwm,s@a@”ﬁ?%aéaﬁawmiﬁmﬁrsaﬂsﬁ$mﬂ
AT BT WA A H (oA dcad HeTH Folldl § | H Aicds & AIH ¥ $eqeic AT Yered
&N IS §| HTATOT T Acash Teh A FAX 3N Teh a9 GG & A1Y Yer fhar amm g




