
         

 

 

 

 

 

 

 

 

 

 

 
 
 

 

 

 

 

 

 

 

 

 

 

flxay ykbZu ij UFSBI vkSj Cykd iSuy dk iz;ksx djds BPAC dk v/;;u 

laf{kIr fooj.k % 

ijEijkxr Cykd ;a=ksa esa LVs”ku ekLVj }kjk vfUre OgSfdy dh tkap djds Vªsu ds iw.kZ vkxeu dks 
lqfuf”pr fd;k tkrk gSA BPAC iSuy ds lkFk esa Vªsu ds iw.kZ vkxeu dks lR;kfir djuk vkSj ykbZu 
Dyh;j vkSj Cykd lsD”ku Dykst djus lEcfU/kr Cykd vkijs”ku esa gksus okys foyEc dks de djrk 
gSA 

BPAC UFSBI (UNIVERSAL FAIL SAFE BLOCK INTERFACE) ds lkFk% 

eq[; Hkkx % 

Cykd iSuy %  

LVs”ku ij Cykd lsD”ku ds izR;sd bUM ij ,d Cykd iSuy dk izko/kku gksrk gSA iSuy dk izko/kku 
iq”k cVu] baMhdsVj] pkch] ,dukystesUV cVu] dkmUVj vkSj VsyhQksu vkfn ds lkFk vkijsVj ds 
vklku igqp ds fy, gksrk gSA 

UFSBI vykeZ iSuy %  

;g UFSBI flLVe ds foQyrk dks CPU dkMZ vkSj  DC-DC duoVZj foQyrk vkSj flLVe dh 
lkekU; foQyrk fn[kk;h vkSj lqukbZ nksuks izdkj ds muds lEcfU/kr ,dukystesUV cVu ds lkFk 
iznf”kZr djus ds fy, gksrk gSA 

 

 

izf”k{k.kkFkhZ dk uke % ------------------------------------------------------   dkslZ  % --------------------------------------------------------  

in            % -----------------------------------------------------   vuqns”kd % -------------------------------------------------- 

eaMy            %  -------------------------------------------------- -  fnukad % -------------------------------------------------------  

 

      ,l-Vh-Vh-lh-@xksj[kiqj  

   iz;ksxkRed v/;;u ,oa ijh{k.k                                    

     BPAC using UFSBI(Deltron Make) & ,l@ih-&1 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

UFSBI CUBICLE%  

;g PCB dkMZ vkSj blds lkeku] ikoj lIykbZ O;oLFkk vkSj bUVjykfdax fjyst ls cuk gksrk gSA dekUM 
lans”k dks ,d Cykd iSuy ls nwljs Cykd iSuy dks Qsy&lsQ eSuj esa nwljs bUM dks Cykd flxuy 
¼Mh0lh0 vkSj ,ukykx FM flxuy½ gLrkarj.k ds fy, UFSBI flLVe eYVh¶ysDlj dh rjg dk;Z djrk 
gSA dkij dscy ;k OFC ij fMftVy flxuy lapkj dk ek/;e gksrk gSA 

UFSBI flLVe dk dk;Z %  

1- flLVe 24V DC + 20% - 10% ij dk;Z djrk gSA 
2- midj.k Q fljht fjys LisflfQds”ku BRS- 930 flxufyax fjyst dh lqjf{kr Mªkbfoax esa l{ke gSA 
3- midj.k nwj lapkj dscy ds lkFk&lkFk vkfIVdy Qkboj ij ok;l@MkVk pSuy iznku djus esa l{ke 

gSA 
4- flxuy Vªkalehlu dh dksfMx fofHkUu izdkj dh Noise ds fo:) Vªkalehlu dh lqj{kk iznku djrh gSA 
5- lsD”ku esa izR;sd midj.k dk ,d fof”k’V ,Mªsl gksrk gSAtks cSd iSuy tEij ds ek/;e ls fn;k x;k 

gSA 
6- baVjQsl midj.k tksM+ksa ds chp lwpuk ds vknku & iznku ds fy, L=ksr vkSj xarO; ds ,Mªsl gksrs gSA 
7- xyr rjhds ls lacksf/kr lwpuk iSdsV iz.kkyh }kjk vLohdkj dj fn;k tkrk gS vkSj bl rjg ds iSdsV 

ds yxkrkj izkIr gksus ij fyad foQyrk ds :i esa bl iz.kkyh }kjk irk pyrk gSA 
8- ,d iq”k cVu ds lkFk ohMj dkmUVj dk izko/kku fjlsV ,D”ku x.kuk dks iznf”kZr djus ds fy, gksrk 

gSA 
9- VsyhQksu vyx ok;l pSuy ij dk;Z djrk gSA 

¼v½ PCB dkMZ ekM~;wy% 

12 PCB dkMZ                       la[;k 
buiqV dkMZ                        ---------------- 
vkmViqV dkMZ                      ---------------- 
dUVªksy dE;wfuds”ku dkMZ            ----------------- 
¼c½ ikoj lIykbZ ekM~;wy% 

flLVe U;wure 24 oksYV Mh0lh0 buiqV lIykbZ ds lkFk lapkfyr gksrh gSA UFSBI Cubicle ds vUnj 
UFSBI dks vkijsV djus ds fy, vko”;d lIykbZ MªkbZo djus ds fy, ,d DC-DC duoVZj dk izko/kku 
gksrk gSAikoj lIykbZ iSjkehVj fuEu gS & 
buiqV      %  24V DC + 20% - 10% 

vkmViqV    %  v½ 24 oksYV Mh0lh0@4 ,fEi;j 
              c½ 05 oksYV Mh0lh0@4 ,fEi;j 
              l½ $ 12 oksYV Mh0lh0@1-5 ,fEi;j 
              n½ &12 oksYV Mh0lh0@1 ,fEi;j 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ikoj lIykbZ dh fo”ks’krk gS & 
(i) buiqV & vkmViqV vkbZlksys”ku 
(ii) buiqV vksoj oksYVst vkSj vaMj oksYVst izksVsD”ku 
(iii) vkmViqV “kkVZ lfdZV vkSj vksojyksM izksVsD”ku 
(iv) 24 oksYV Mh0lh0 vkmViqV vU; vkmViqV ls vkblksysVsM 
(v) fjiy 50 feyh oksYV ls de 
(vi) n{krk 70% ls vf/kd 
(vii) vkUrfjd ikoj lIykbZ gkV LVSUM ckb eksM esa gSA 

Modem %  
1- flUdzksul 2400 bps , V.22 BIS, 4 ok;j yhLM ykbu ekMe dk mi;ksx bUVjQsl UFSBI eDl 

flfj;y MkVk dks ok;l pSuy ij Hkstus ds fy,A 
2- Lohdr̀ pSuy ykl % 25 db ¼vf/kdre½ nks eksMse ds chp 

3- VªkaftV ikoj %  & 05 dbm ¼vf/kdre½ 
4- fjflo ikoj %  & 30 dbm ¼vf/kdre½ 
fjys ekM~;wy %  
;g 31 Q fljht fjyst ls feydj cuk gSAfofHkUu fjyst gS % 

dz-
la- 

fjys ds 
izdkj 

fjys la0 fjyst 

01 QN1 22 ASCR. TGTXR, TCFXR, TGTYR, BPNR, TGTNR, 
CNR, FR-1, FR-2, TAR2, CAR, BTSR, TGTZR, 
TCFCR, TCFZR, TGTPR, SHKR, ASGNCPR, 
B1PR1, B1PR2, BLR 

02 QNA1 06 TAR1, AZTR, HSATPR, HSABTPR, ASGNCR, 
HSGNCR 

03 QL1 02 TGTR, TCFR 
04 TIMER 01 ‘ Q ‘ BASED ELECTRONIC TIMER 

 
fjlsV ekM~;wy %  
fjlsV ckDl iq”k cVu ls cuk gSA iq”k cVu dk iz;ksx fjlsfVax ds fy, gSAdkmUVj fjlsV vkijs”ku dh 
la[;k dks fjdkMZ j[krk gS vkSj flLVe ls lEcfU/kr baMhds”ku fn[kkrk gSA  
UFSBI dh fjlsfVax% 
fuEu pj.kksa dk ikyu UFSBI dh fjlsfVax ds fy, gSA 
1- flLVe lIykbZ dk fLop vkQ djsA 
2- ,d feuV izrh{kk djsA 
3- flLVe lIykbZ ds fLop dks vku djsA 
4- lHkh vku CPU dh fMLIys dk voyksdu djsa fd “ 0b “ n”kkZ jgk gSA 
5- ;fn “ 0b “ fMLIys CPU ij ugh gks jgk gS] rc fjlsV cVu izsl djsaA;fn leL;k cuh jgrh gSArc 

bjj dksM dk voyksdu djs vkSj Åfpr dkjokbZ djsA 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

6- ;fn “ 0b “ fMLIys CPU ij gks jgk gS] rc BI-ON cVu izsl djsaAfjys B1PR1 vkSj B1PR2 fjys 
fidvi gS vkSj BI-FAIL (RED) baMhds”ku cq> tkrk gSArc BI-ON baMhds”ku iznf”kZr gksrk gSA 
vc ekMe ,d nwljs ls dE;wfuds”ku LVkVZ djrk gS] tcfd CPU vc “ 00 “ fMLIys vkSj fyad 
Qsy baMhds”ku cq> tkrk gS vkSj f¶Ydj djuk “kq: dj nsrk gSA 

baMhds”ku %  
Cykd baVjQsl (BI) OK & xzhu baMhds”ku tyuk] tc flLVe ukeZy gSA 
Cykd baVjQsl Qsy & jsM baMhds”ku tyuk] tc flLVe QsY;ksj eksM esa gSA 
fyad Qsy & 1- ihyk f¶Ydfjax baMhds”ku iznf”kZr] tc lapkj fyad lkekU; gSA 
            2- ihyk fLFkj baMhds”ku iznf”kZr] tc lapkj fyad Qsy gSA 
CPU ij fMLIys & bjj dksM iznf”kZr 
 
(1) DC-DC duoVZj ds buiqV vkSj vkmViqV oksYVst dks fy[ksaA 

DC-DC duoVZj buiqV oksYVst % 
vkmViqV oksYVst 1 %                        djsUV jsfVax % 
vkmViqV oksYVst 2 %                        djsUV jsfVax % 
vkmViqV oksYVst 3 %                        djsUV jsfVax % 
vkmViqV oksYVst 4 %                        djsUV jsfVax % 

(2) LVs”ku “A” ij ykbZu Dyh;j ys vkSj Vªsu Hkstus ds vkijs”ku dk voyksdu djsA 
(i) LVs”ku “A” ij BCB cVu vkSj ---------------------cVu izsl dj ykbZu Dyh;j izkIr djs] ------------------------

--baMhds”ku iSuy esa iznf”kZr ugh gksrk vkSj -------------------------baMhds”ku LVs”ku “B” ij iznf”kZr gksus 
ds ckn LVs”ku “A” iSuy esa ---------------------- baMhds”ku iznf”kZr gksrk gSA 
                                                               (TCF, TGT, TGTKL, LINE CLOSED,TCFK) 

(ii) LVs”ku “A” ij ykLV LVki flxuy dks Vsd vkQ djsA--------------------------- baMhds”ku LVs”ku “A” 
ij cq> tkrk gS vkSj -------------------------------- baMhds”ku LVs”ku “B” ij cq> tkrk gSA 
                                                                                          (SNOEK, SNK) 

(iii) Vªsu ds Cykd lsD”ku esa izos”k djus ij Cykd lsD”ku ds bUVªh bUM ij VªSd midj.k ds Åij 
dUVªksy fLop }kjk fleqysV djs vkSj ;g iSuy esa fuEufyf[kr cnyko ykrk gSA vafre jksd 
flxuy ---------------------------------baMhds”ku vkSj ---------------------------------baMhds”ku cq> tkrk gS vkSj iSuy 
ij Vªsu ds Cykd lsD”ku esa izos”k dks jftLVj djus ds fy, iSuy ij -----------------------baMhds”ku 
ctj ds lkFk iznf”kZr gksrk gSA 
                                                       (TCF, TGT, GREEN INDICATION, TOL) 

 
(iv) Vªsu ds Cykd lsD”ku esa izos”k djus ds dkj.k lkFk gh ------------------------------fjys dks Mªki djk nsrk 

gSA D;ksafd --------------------------fuxZr IokbUV ij vkijsV gksrh gSA 
                                                           (AXLE COUNTER, VR, EXIT, ENTRY) 

 



 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(v) LVs”ku “B” ij gkse flxuy Vsd vkQ djs vkSj Vªsu LVs”ku esa izos”k djsA Vªsu ds Cykd lsD”ku 
vkSj Cykd vksojySi Dyh;j djrs gh Vªsu ds iw.kZ vkxeu dks izwo djus ds fy, ,Dly dkmUVj 
vkijsV gks tkrk gS vkSj fjys ----------------vkijsV gksrh gSA;g lkFk gh TOL baMhds”ku dks ,d lkFk 
LVs”ku “B” iSuy ij ---------------------baMhds”ku esa vkSj LVs”ku “A” iSuy ij ---------------------baMhds”ku esa 
cny nsrk gSA gkse flxuy dUVªksy ukeZy djus ds i”pkr -------------------------------TCF --------------- esa 
gks tkrk gS vkSj LVs”ku “A” iSuy ij ---------------------- TGT --------------- baMhds”ku esa cny nsrk gS 
vkSj lkFk gh lkFk nksuksa LVs”kuksa ij ctj /ofu djrk gSAnksuksa LVs”kuksa ds LVs”ku ekLVj }kjk 
Cykd lsD”ku cUn vkSj Vªsu dk iw.kZ vkxeu dk ladsr nsus ds fy, lEcfU/kr ,dukystesUV 
cVu izsl djus ij ctj /ofu djuk cUn dj nsrk gSA 
(FLASHING TCF, FLASHING TGT, LINE OCCUPIED, VR, LINE FREE, LINE CLOSED, 
FLASHING, STEADY) 

 

(3) ykbZu Dyh;j dSflays”ku ds fy, vkijs”ku dj voyksdu djsA 
LVs”ku ^,* ij BCB cVu vkSj TGT cVu izsl dj ykbZu Dyh;j ysA LVs”ku ^ch* ij TCFK  vkSj 
LVs”ku ^,* ij TGTK  iznf”kZr gksrk gSA D;ksafd Vªsu us izLFkku ugh fd;k gS vkSj ykbZu Dyh;j 
dSflys”ku dk dk;Z fu’ikfnr djsA leku lwpuk ls LVs”ku ^ch* dks lwfpr djsA 

(i) LVs”ku ekLVj ^,* ykLV LVki flxuy dks vku fLFkfr esa fjIysl djsxk] ;fn Dyh;j fd;k gSA 
rc ----------------------cVu izsl djus ij LVs”ku ^ch* ij -------------------------baMhds”ku tysxk] rc LVs”ku 
^ch* ij LVs”ku ekLVj --------------------------cVu vkSj -------------------------cVu izsl djus ds 120 lsdsUM 
i”pkr ------------------------baMhds”ku n”kkZ;sxkA ------------------bUM ij --------------------------jftLVj djsxkA 
(BELL, CANCEL CO-OP, CANCEL, TGT,  TCF, LINE CLOSED, LSS, COUNTER, 
SENDING, RECEIVING) 

(4) iq”k cSd dSflays”ku ds fy, vkijs”ku dj voyksdu djsA 
LVs”ku ^,* ij BCB cVu vkSj TGT cVu izsl dj ykbZu Dyh;j ysA LVs”ku ^ch* ij TCFK  vkSj 
LVs”ku ^,* ij TGTK  iznf”kZr gksrk gSA izkij flxuy ij Vªsu dks Cykd lsD”ku esa Hksts ] TOL  

baMhds”ku nksuks LVs”kuksa ij iznf”kZr gks] rc &  
Vªsu Hkstus okyk LVs”ku ekLVj ^,* gkse flxuy dks Vsd vkQ djs vkSj Vªsu dks Hkstus okys 
LVs”ku ij iw.kZ :i ls okil ykSVus ds ckn ] rc LVs”ku ekLVj ^,* ------------------cVu izsl djsxk] 
blfy, LVs”ku ^ch* ij -------------------tysxk] rc LVs”ku ^ch* ij LVs”ku ekLVj --------------------------cVu 
vkSj -------------------------cVu izsl djus ds 120 lsdsUM i”pkr ------------------------baMhds”ku n”kkZ;sxkA -----------
-------bUM ij --------------------------jftLVj djsxkA 
(BCB, CANCEL CO-OP, CANCEL , LINE CLOSED, COUNTER, SENDING, RECEIVING) 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(5) midj.k ds baLVkys”ku vkSj vuqj{k.k viuk;h tkus okyh lko/kkfu;ka& 
(i) vuiSd djus ds i”pkr midj.k lkekuksa tSls PCB dkMZ] enj cksMZ] jSd] ekMe] fjlsV iSuy] 

Mh0lh0 & Mh0lh0 duoVZj] fjys] fjys csl vkSj muds dusDVj dh HkkSfrd tkap djsA 
(ii) PCB dkMZ dh mfpr Iyfxax 
(iii) 24 oksYV@5 ,fEi;j {kerk dk SMPS  vk/kkfjr cSVªh pktZj 
(iv) 80 ,fEi;j vkoj {kerk dk cSVªh lsV 
(v) vFkZ izfrjks/k ,d vksg~r ls de gksuk pkfg,A 
(vi) Mh0lh0 & Mh0lh0 duoVZj buiqV lIykbZ dks 19-5 oksYV ls 28-8 oksYV Mh0lh0 ds lhek esa 

,MtLV djsA 
(vii) Mh0lh0 & Mh0lh0 duoVZj vkmViqV lIykbZ dks ,MtLV djsA 

(i) 5V + 3% & 3% 
(ii) $ 12V + 2% & 2% 
(iii) &12V + 2% & 2% 
(iV) 24V + 5% & 5% 

(viii) vfr egRoiw.kZ lko/kkuh & flLVe dk ikoj lIykbZ fLop vkQ djds gh PCB dkMZ fjewo djsA 
 
 
 
 
¼9½s UFSBI  midj.k dh fjlsfVax fof/k fy[ksaA  
 



 
 
 
 
 
 
 
 
 
 
 
 

 
  

 
  

 
 
 
 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

¼10½s fuEufyf[kr bafMds”ku ds ckjsa esa fy[ksaA  

i. LSS Indication 
 
 

 
ii. SNOEK 

 

 
iii. Cancel Indication 

 
 

 
iv. Co-operation Indication 

 
 

 
v. Cancel counter 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

¼11½s single line ds fy, BPAC ds lkFk SSDAC vkSj UFSBI dk Block diagram Draw djsaA 

                                                            

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

izf”k{kq gLrk{kj 

 



 
 

 
 
 

:  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _Name
     

:  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _Roll No
 

:  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _Course
         

Instructor’s initial ::  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _Date
 
  Solid State Block Proving Axle Counter (Digital) [SSBPAC (D)], Spec. No: RDSO/SPN/175/2005 
 
A) Introduction  
 
                 The SSBPAC (Digital) is 2 out of 3 hardware architecture with 3 identical hardware run by 
identical software kept separately in it. For single line SSBPAC (D), the system incorporates dual 
functionality of receive end & dispatch end one at a time. The fail safe nature of the system also extends 
to the software and its requirements. 
 
                 The equipment rack is used to process panel Inputs, field Inputs and data received from the 
other end SSBPAC (D). After processing, it will update the indications and output relays status. 

 
B) Salient features 
 
 1)  Minimises the relays with latest solid state equipment. Relays are only for vital inputs or outputs. 
 2)  No POH.( Replacement of electro mechanical portion of the existing block instrument by solid state)        
 3)  Event logging and data storage in the system as well as sending data to a central location for better  
      trouble shooting and analysis. 
 4)  Work on any communication media like OFC or copper cable or radio. 
 5)  Protects against short cut. 
 6)  Triple redundant architecture.  
 7)  Real time synchronization with GPS. 
 8)  Safe shutdown if output is less restrictive. 
  
C) Power supply 
 
1) 24 V DC and battery backup for entire system along with battery charger. 
2) Supply voltage 24 V DC with range min 18V and max 36 V. 
3) Current rating: 2.5 A @ 24 V DC. 
4) Power Supply arrangement to SSBPAC is redundancy with Hot Standby and each supply module is 
able to take 150% of full load of the equipment. If one module fails the other should take over the load 
without hampering the working of the equipment. 
5) Separate power supply should be provided for block bell and telephone. 
6) It is provided with short circuit protection. It has power failure and over load indication. 
7) Suitable measures for radio interference suppression are provided. 
8) It has polarity protection, over voltage [more than 36v], under voltage [less than 18v]      
      Protection at input and efficiency is more than 80% 
 

 

 

 

 

  

  Solid State Block Proving Axle Counter (Digital) [SSBPAC (D)]



D) Parts & Description:         

S Module Purpose 
1 Block panel 

with phone 
It is the man machine interface provided in SM room, used for block operations 
connected to equipment rack provided in the relay room. Block telephone is 
attached to it.  

2 Equipment 
rack 

Provided in relay room implements all logics based on operation done at block 
panel in a safe way to deliver outputs such as line clear, train on line, line closed 
etc. by remaining connected with the block instrument at adjacent station.  

It consists of,  

 Hardware of 3 processors with input, output, voter & communication cards 

 Relay rack of interface relays   

3 Maintainer 
terminal 

It is technician’s interface which enables him to look at the state of each processor 
in case of troubleshooting. It is connected to equipment rack.    

4 GPS module 
with receiver 

It helps in correct sequencing of events of both block instruments. It is connected 
to equipment rack.    

5 Line 
Monitoring 
Unit – LMU 

Line Monitoring Unit monitors spare channel kept for changeover when working 
channel of inter-block communication fails   

6 2oo3 (two 
out of three) 
alarm unit 

2oo3 alarm unit provided at block panel to alert the SM when one of the 
processors fail and system starts working with 2 processors. SM is expected to 
call maintainer for restoring 3rd processor.  

E) Block Panel: is to control the movement of trains in either direction on UP & DN lines from one 
station to another station. A block telephone is connected to block panel for block communication.  

 
Block panel 



F) The main equipment rack: is used to process panel inputs, field inputs and data received from the 
other end SSBPAC (D) in other station. After processing it will update the indication and output relays 
status.  

     
   

                                                                            
                   

Euro rack  
    
 
                                                                                                                                                                                                                                                          

 Relay rack and its relay position 

1. AZTR(D) 

2. AZTR(R) 

3. ASGNCR 

4. HSGNCR 

5. ASCR 

6. TGTR 

7. TCFR 

8. CPC2&1  

9. REP-RELAY 2 &1   

10. HSATPR 

11. HSBTPR 
 

Equipment rack with relay disposition 

i) Relay rack: Consists of following relays 

Input relays: 7 relays for single line.  8 relays for double line 

a) AZTR - QNA1 [8F/8B] Axle Counter Relay (Single line - one; double line - two) 

b) HSATPR - Last vehicle track- 1  

c) HSBTPR - Last vehicle track- 2  

d) HSGNCR - Home Signal lamp and controls Normal Relay 

e) ASGNCR - Advanced Starter lamp and controls Normal Relay 

f) ASRR - Advanced starter switch/button relay 

g) HSRR - Home signal switch/button relay 

  Output relays: 3 relays, for both single line and double line 

            a)    TGTR - magnetic latch relay 

            b)    TCFR - magnetic latch relay 

c)  ASCR - neutral relay 
 
ii) Euro rack cards and its functions: 

Sn Type of card Number                                       Purpose 
1 Input cards 3 Reads  inputs and delivers to processor card  

2 Processor cards 3 Processes inputs from input card and delivers output based on 
embedded logic to voter card   

M 
O 
D 
E 
M 

C 
O 
M 
M 
O 
D 

I 
N 
P 
U 
T 

 
C 
P 
U 

I 
N 
P 
U 
T 

 
C 
P 
U 

I 
N 
P 
U 
T 

 
C 
P 
U 

V 
O 
T 
E 
R 

NV 
O/P 

V 
O/P 

                                
                     Global reset button 

Spares Euro racck 

1 2 4 3 

5 6 7 8 

11 10 9 



3 Voter card 1 Takes outputs of processor cards as inputs and gives output as 
per 2oo3 selection to output cards. 

4 Output card- vital 1 Drives TGTR, TCFR, ASCR relays & shunt EKT coil taking output 
of voter card as its input   

5 Output card - 
non vital 

1 Drives LED indications and Veeder counters of block panel taking 
output of voter card as its input   

6 Communication 
card    

1 Connects sub - modules like GPS, maintainer terminal, data 
logger and other end SSBPAC equipment to the system  

7 Modem card 1 Connects other end SSBPAC based on type of medium [voice 
modem for copper and voice channels, E1 converter for E1 
channel] 

 
iii) Switching on the system by using global reset button  
 
              After the power on, system will perform the operation of Power On Self Test (POST) to test all 
the parts. While POST operation, for every test the success or failure code will be displayed on the 
seven segment display. After successful completion of POST, number 63 will be displayed. Then press 
the reset button, reset counter will be incremented to indicate how many times SSBPAC (D) is reset and 
system comes to functionality. During the POST pressing the reset button is ineffective. 
 
G) Operations of SSBPAC: 

i) Normal operation: 

sending station receiving station 

1) Ensure line close indication yellow, SNK 
(signal knob Normal indication) indication 
yellow, and line free indication green. 
Insert SM’s key and turn to IN. send the 
call attention signal to receiving station by 
pressing bell button.  

2) Acknowledges the call attention signal by 
pressing bell button. Attend telephone. 

3) Attend telephone and advises station in 
advance about the intended movement of 
the train on telephone and ask for line 
clear. Give number and description of train 
and ask for line clear.  

4) After ensuring correctness of the station 
repeats the number and description of train. 
Ensures line close indication yellow, SNK 
indication yellow, line free indication green 
and LCB (Line Clear Blocking Key) key IN 
and give PN (Private Number).   

5) SM simultaneously press bell and TGT 
buttons until TGT arrowhead indication 
lights up green. 

6) 
 

Line closed indication turns off and TCF 
arrowhead indication lights up green. 

7) Takes LSS to OFF 

Train enters the block section.LSS 
indication on block panel turns to red. Line 
occupied indication lights up red. Section 
buzzer starts ringing and TGT arrow head 
indication turns red and TGT ACKN 
indication lights up. After acknowledging 
the buzzer by pressing TGT ACKN, 
indication turns off and buzzer is silenced. 

Put back the LSS control to normal. 
Ensure SNK lights up yellow. 

8) Line occupied indication lights up red. Section 
buzzer starts ringing and TCF arrow head 
indication turns red and ACKN indication 
lights up. After acknowledgment, ACKN 
indication turns OFF and buzzer will stop.   

                    Take OFF reception signal to 
receive the train. Train passes the home 
signal and signal replaces to ON. Train clears 
the block section including block over lap 



9) Section buzzer starts ringing and TGT 
ACKN indicator lit up yellow. Line free 
indicator turns green, and then TGT 
arrowhead indication turns to flashing 
green. 

After acknowledgement of buzzer, TGT 
ACKN indicator turns off and buzzer will 
stop. 

                 Then TGT arrowhead indication 
turns off and line closed indicator lit up. 

10) Section buzzer starts ringing and TCF ACKN 
indicator lit up yellow. Line free indicator turns 
green, and then TCFK arrowhead turns to 
flashing green. 

After acknowledgement of buzzer, TGT 
ACKN indicator turns off and buzzer will stop. 
Replaces all controls pertaining to reception 
of train to normal. Then TCFK arrowhead 
turns off and line closed indicator lit up. 

 
ii) Block back operation: the SM, who intends to block back   the line, shall inform the SM of rear 
station on telephone for permission to block back, who will acknowledge the message and grant 
permission supported by a PN. SM who intends to block back takes LCB key out and keeps in safe 
custody. The SM will then issue necessary authority (Form T.806 with PN) to driver of train to perform 
shunting in block section. On completion of shunting, section clear message will be sent to SM of the 
station in rear on telephone about obstruction removed supported by PN, who in turn will acknowledge 
the same supported by a PN thereafter SM will Insert LCB key and turn to IN position. 
 
iii) Normal cancellation 

 sending station  receiving station 

1) Give call attention put back LSS to ON, if 
already taken OFF and ensure SNK 
indicator display yellow. 

2)  
                    ---------------- 

3) Advises receiving end station SM about 
circumstances for cancellation after 
prescribed bell code supported by PN 

4) Agrees to request and ensures SNK indicator 
yellow, SNOEK (Signal knob normal of  other 
end indication)  indicator yellow and gives the 
consent supported by PN. 

5) After verbal consent from other end SM 
presses cancel co-op button and releases 
on reception of bell code. 

6) TCF indication turns from green to flashing 
green and cancel indicator lights up flashing 
yellow and continues flashing for 120 sec. 

7)  TGT arrow head indication turns off and 
line close lights up. 

8)  TCFK arrowhead and cancel indication turns 
off and line close indication lights up. 

 
iv) Push back operation (In single Line): 

After the train has been push back at the sending station, the sending station SM informs receiving SM 
about push back. The receiving SM close the section by pressing simultaneously _____ & _______ 
buttons after getting cooperation from sending  SM by pressing ____ button. (bell, cancel, cancel- co op) 
 
H)  Don’ts & Dos 
 
i) Don’ts 
1 Do not remove any of the modules while the system is in power on state 
2 Do not use any other cable other than specified 
3 Do not keep the doors of equipment rack and block panel open 
4 Do not repair any of the electronic equipments; it shall be dealt with trained professional only 
 
ii) Dos 
1 Use system wiring diagrams, recommended cables during installation 
2 Errors should be debugged following the trouble shooting manual 
3 Ensure communication terminations have terminated properly 
4 Check all earth points and the body of the equipment is earthed properly 
5 The steady battery voltage 24 V should be maintained 
6 Check that metal sheaths of the outdoor cable are connected to earth at both ends. 
7 Planned system resetting shall be done only when there is no train ready to enter in the block section 
8 All modules shall be fixed properly and kept neat & clean 



 
I)  fill up the blanks while performing the operation 
  
 
 
S.N 

                  
 
    Relay           

Type, Contact 
configuration & 
Normal Status 

 
 
                                Description 

   1    AZTR   Ex:  QL1        
   11F,4B  
     Drop 

Block Section Track Relay: Drops during 
a) Entry of train in ____________[station/block section] 
b) Failure of _________counter 

   2    SHKR  Shunt Key Indication Relay: Picks up when shunt release Key is 
_______  & shunt key of EKT is _____ (IN/OUT), else drops 

   3 ASGNCR   Advance Starter Signal Normal Checking Relay: Picks up when 
_____(FSS/LSS) & all its controls are at ON/Normal, else drops 
 

   4 HSGNCR  Home Signal Normal Checking Relay: Picks up when _______ 
(FSS/LSS) and all its controls are at ON/Normal, else drops 

   5    ASCR  Advance Starter Signal Control Relay: Picks up when _______  
available & necessary controls are reversed by SM. [line clear] 
Drops during  
a) Entry of train in ___________[station/ block section] 
b) Withdrawal of any SM’s control. 
c) Cancellation by station in advance 

   6    TGTR  TGT Relay: Operates to pick up on receipt of line clear at train 
_____________station [receiving / sending]. Normalizes when station 
at other end sets to ______ [TOL / Line close] after Train arrival or 
after Cancellation.  

   7    TCFR  TCF Relay: Operates to pick up on receipt of line clear inquiry from 
train ________ station [receiving / sending]. Normalizes after 
complete arrival of train or cancellation of line clear. 

   8  CPC 1/2  Critical Power Control Relay 1/2 

   9  REP 1/2  Repeater Relay 1/2. 

  10 HSATPR  Home Signal A Track Proving Relay: Picks up when HSAT is vacant. 
Drops on occupation of HSAT.  

  11 HSBTPR  Home Signal B Track Proving Relay: Picks up when HSBT is 
__________ Drops on ____________of HSBT. 

 
J) Study of SM’s key & Shunt release key 
     SM’S key when OUT prevent the following operations 
 

a)  Transmission of _____________ code                                                               [ TOL / Bell] 
b)  Transmission of _____________ inquiry request                                    [ Line clear / close] 
c)  Cancellation of  _____________                                                              [ Line clear / close] 
 

     Shunt release key normally turned and kept in OUT 
 
a) Shunt release key when IN, the following operation is possible 
    To take out ___________  from EKT, which serves as tangible authority for loco pilot to  
    shunt beyond LSS up to FSS                                                                      [shunt / SM key] 
 

            b) Shunt release key when IN, the following operations are not possible 
            i)  To take _____________                                                                          [Line close / clear] 
            ii) Other side station to take _______________                                          [Line close / clear] 
            iii) Closing of ________                                                                                                 [Block] 
            iv)To take LSS to _______                                                                                     [ON / OFF] 



K) Exercise 

1) _________ Number of cards provided in SSBPAC (D) 

2) Voltage required to run this equipment is __________ 

3) Maximum no of inputs to one input card   __________ 

4) _____number of input relays and ____ number of output relays required for D/L SSBPAC.  
 
L) Answer the following in brief 

1) Function of voter card? 
 
 
 
 
 
 
 
 
 
 

2) Examples of non vital output and vital output? 
 

 
 
 
 
 
 
 
 

3) Write about critical power supply (CPS)? 
 

 
 
 
 
 
 
 
 

4) Write about maintainer’s terminal? 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 



5) Draw the block diagram of SSBPAC (D)? 
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