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

Name

Roll No

Course

Date : Instructor’s initial :

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) Eventlogging 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: 25 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%



D) Parts & Description:

S Module Purpose
1| Block panel | It is the man machine interface provided in SM room, used for block operations
with phone | connected to equipment rack provided in the relay room. Block telephone is
attached to it.
2| Equipment | Provided in relay room implements all logics based on operation done at block
rack 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,
e Hardware of 3 processors with input, output, voter & communication cards
e Relay rack of interface relays
3| Maintainer | Itis technician’s interface which enables him to look at the state of each processor
terminal in case of troubleshooting. It is connected to equipment rack.
4| GPS module | It helps in correct sequencing of events of both block instruments. It is connected
with receiver | to equipment rack.
5 Line Line Monitoring Unit monitors spare channel kept for changeover when working
Monitoring | channel of inter-block communication fails
Unit — LMU
6| 2003 (two | 2003 alarm unit provided at block panel to alert the SM when one of the
out of three) | processors fail and system starts working with 2 processors. SM is expected to
alarm unit | call maintainer for restoring 3" 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.
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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.

NV |V
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o000
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TGTR
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CPC2&1 9 10 11
9. REP-RELAY 2 &1
10. HSATPR

11. HSBTPR

O N RN

Spares Euro racck

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
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




Voter card

Takes outputs of processor cards as inputs and gives output as
per 2003 selection to output cards.

Output card- vital

Drives TGTR, TCFR, ASCR relays & shunt EKT coil taking output
of voter card as its input

Output card

non vital

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

Communication
card

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

Modem card

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 |2) | Acknowledges the call attention signal by
(signal knob Normal indication) indication pressing bell button. Attend telephone.
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.

3) | Attend telephone and advises station in |4) | After ensuring correctness of the station
advance about the intended movement of repeats the number and description of train.
the train on telephone and ask for line Ensures line close indication yellow, SNK
clear. Give number and description of train indication yellow, line free indication green
and ask for line clear. and LCB (Line Clear Blocking Key) key IN

and give PN (Private Number).

5) | SM simultaneously press bell and TGT |6) | Line closed indication turns off and TCF
buttons until TGT arrowhead indication arrowhead indication lights up green.
lights up green.

7) | Takes LSS to OFF 8) | Line occupied indication lights up red. Section

. . buzzer starts ringing and TCF arrow head
_Tra_ln _enters the  block SeCtlon'L.SS indication turns Szedg and ACKN indication
indication on block panel turns to red. Line lights U After _acknowledament. ACKN
occupied indication lights up red. Section 'gd' " p;( OFF and b 9 i ’t
buzzer starts ringing and TGT arrow head indication turns and buzzer witl stop.
indication turns red and TGT ACKN Take OFF reception signal to
indication lights up. After acknowledging receive the train. Train passes the home
the buzzer by pressing TGT ACKN, signal and signal replaces to ON. Train clears
indication turns off and buzzer is silenced. the block section including block over lap
Put back the LSS control to normal.

Ensure SNK lights up yellow.




9) | Section buzzer starts ringing and TGT |10) | Section buzzer starts ringing and TCF ACKN
ACKN indicator lit up yellow. Line free indicator lit up yellow. Line free indicator turns
indicator turns green, and then TGT green, and then TCFK arrowhead turns to
arrowhead indication turns to flashing flashing green.
green. After acknowledgement of buzzer, TGT
After acknowledgement of buzzer, TGT ACKN indicator turns off and buzzer will stop.
ACKN indicator turns off and buzzer will Replaces all controls pertaining to reception
stop. of train to normal. Then TCFK arrowhead

Then TGT arrowhead indication turns off and line closed indicator lit up.
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 | 2)
already taken OFF and ensure SNK| | = —eememememeeeee
indicator display yellow.

3) | Advises receiving end station SM about | 4) | Agrees to request and ensures SNK indicator
circumstances for cancellation after yellow, SNOEK (Signal knob normal of other
prescribed bell code supported by PN end indication) indicator yellow and gives the
consent supported by PN.

5) | After verbal consent from other end SM | 6) | TCF indication turns from green to flashing

presses cancel co-op button and releases green and cancel indicator lights up flashing
on reception of bell code. yellow and continues flashing for 120 sec.

7) | TGT arrow head indication turns off and | 8) | TCFK arrowhead and cancel indication turns
line close lights up. 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



1) fill up the blanks while performing the operation

Type, Contact
configuration &

S.N Relay | Normal Status Description
1 AZTR Ex: QL1 Block Section Track Relay: Drops during
11F,4B a) Entry of train in [station/block section]

Drop 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
b) Transmission of
c) Cancellation of

code [ TOL/Bell]

inquiry request [ Line clear / close]

[ 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
shunt beyond LSS up to FSS [shunt/ SM key]

from EKT, which serves as tangible authority for loco pilot to

b) Shunt release key when IN, the following operations are not possible

i) To take
ii) Other side station to take

iii) Closing of
iv)To take LSS to

[Line close / clear]
[Line close / clear]

[Block]
[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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