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During routine maintenance, the Technicians should physically check the insulations
in the point layout assembly [D bracket insulation, gauge tie plate insulation, leading
and following stretcher bar insulation, L bend insulation etc.]. If any abnormalities are
found, the same shall be replaced for reliable working of track circuits.

Periodical replacement of point layout assembly insulations shall be once in two
years.

Joint inspection of Points & Crossings once in three months by SSE/Signal and
SSE/P.Way shall be done effectively to minimize the Point / Track circuit failures and if
any deficiencies noticed, the same shall be attended within the time frame.

Joint inspection of Track Circuits once in six months by SSE/Signal and SSE/P.Way
shall be done effectively to minimize the Track circuit failures.

During the Monthly / Quarterly inspections by JE/SSE, the insulations shall be checked
thoroughly for effective working of track circuits.

For BCM machine / Duomatic work in the track circuited/BPAC portion, due
information to be given to S&T department for deputing staff. Due care shall be taken
to avoid damages to S&T cables.

Likewise, the Technicians nominated should also ensure no damages to all polarity
jumper cables, parallel jumper cables and track lead cables etc.

After the completion of the BCM machine / Duomatic work, the intactness of the
above cables shall be checked again and if any damages are found, same to be
rectified for reliable track circuit working.

Before, issuing reconnection memo, the proper working of the track circuit should be
ensured.
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INTRODUCTION TO TRACK CIRCUIT

Track Circuit is a low powered electrical circuit in which running rails are

used as a part. With the help of track circuit, one can easily identify whether

the particular section is clear or occupied by a train/vehicles or Track Circuit

is in failed condition. It is highly reliable for effective and safe running of

trains.

A DC track circuit has mainly two ends:

Feed end
Relay end

A track circuit gives two indications on the Indication panel:

Yellow/White/No light indication - When track circuit portion is clear i.e.
when line is unoccupied.

Red indication - When track circuit portion is occupied by a vehicle or
track circuit is in fail condition.
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WHAT'S YOUR

NEXT STEP

STEPS TO FOLLOW FOR EFFECTIVE
MAINTENANCE OF TRACK CIRCUITS

1.

During routine maintenance, the Technicians should thoroughly check the glued
joints for any Burr formation / iron flakes.

The End post of the glued joints should be cleaned regularly.

If Burr formation is found, the same is to be removed involving Engineering
department.

If the thickness of end post of the glued joint is found to be less, then the same has to
be informed to the SSE/JE/Signal for remedial action.

The Technicians should thoroughly check the TRD bonds for its intactness, ensure
that it is secured well below the rail level and provided with sleeves wherever crossing
underneath of the track.

Ensure 50mm clearance of the TRD bonds underneath of the track.

In track circuited portion, after completion of any Engineering work like BCM,
Duomatic work etc, the TRD bonds should be checked thoroughly to avoid failures on
account of TRD bonds. If any abnormalities noticed same shall be intimated to TRD
staff for proper restoration.

Joint inspection of TRD bonds by SSE/Signal and SSE/TRD shall be done effectively to
minimize the track circuit failures.
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CASE STUDY 10 = ALL TRACK CIRCUITS
FAILED TOWARDS ONE SIDE OF THE
STATION

66

Vellanur (VEL) station: On 20.09.2021 All Track Circuits
towards PDKT side shows down for TPJ coupled LE. On
Further analysis, it was found that 2 Core X 255gmm
power cable from FTOT to Location No. 9 cable core to
earth fault.

Steps to follow to attend when All Track Circuits failed

Receive the failure message from SM On Duty and issue the Disconnection Notice for
all Track Circuit that have failed.

Proceed to the IPS Room and measure the output voltage of B24 external module of
IPS. If the voltage is not available, replace the DC - DC convertor module.

If the voltage is available, go to Relay Room and check the B24V voltage at either side
of the external B24V fuse in FTOT.

If voltage is not available at the output of external B24V fuse, then Fuse would have
blown out. Thereafter, replace the fuse.

Even after replacement of fuse, again if it blows out, then the failure is due to defective
power cable.

Isolate the B24V power cable from FTOT to each location and further, to identify the
defective portion of power cable.

After, identifying the defective portion of the power cable, the same shall be
substituted to spare conductors and failure shall be restored. Further, plan for
replacement of defective cable.

Give restoration message for the failure and issue Reconnection Notice.
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CASE STUDY 1-TRACK FEED BATTERY
CHARGER FAILURE

¢¢

Samayanallur (SER) station: On 28.07.2021 Track Circuit
No. 51BT Track down for 06192 Exp. On Further analysis,
it was found No Output voltage from Track Feed
Battery Charger.

Steps to follow to attend Track Feed Battery Charger failure

Receive the failure message from SM On Duty and issue the Disconnection Notice for
the particular Track Circuit.

Proceed to the Failed Track Feed End Location box. Open the Location Box and check
the Bus Bar voltage on either side of the ND Fuse terminal.

If Bx 110V is available, at the ND Fuse terminal, then ensure the availability of the same
at the input of Track Feed Charger.

Disconnect the Battery wire from the Charger and measure Charger output voltage
and Battery voltage.

If there is no output voltage from the Track Feed Charger, then it is certain that the
concerned Track Feed Charger is defective.

Replace the Track Charger. Measure and ensure the new parameters are within the
limits at the Feed End & Relay End.

Give restoration message for the failure and issue Reconnection Notice.
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On visual inspection if it is found that there is no scenario [As elaborated in Case Study
No. 5] causing Track short, then go to the Relay End TLIB.

Ensure the effectiveness of all the insulations [As elaborated in Case Study No. 8].

In such a case there is a possibility of defective Glued Joint.

Inform Engineering department and plan for replacement of the Glued Joint.

After the replacement of the Glued Joint, give restoration message for the failure and
issue Reconnection Notice.
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CASE STUDY 2 - TRACK CIRCUIT BATTERY
FAILURE

44

Kumarapuram (KPM) station: On 12.10.2021 After the
arrival of 06066 Spl. Track Circuit No. 65AT shows down.
On Further analysis, it was found one of the Batteries

[2V/80AH] was having reverse polarity.

Steps to follow to attend Track Circuit Battery failure

Q@DOO0B®O0M®O

Receive the failure message from SM On Duty and issue the Disconnection Notice for
the particular Track Circuit.

Proceed to the Failed Track Feed End Location box. Open the Location Box and check
the Bus Bar voltage on either side of the ND Fuse terminal.

If Bx 110V is available, at the ND Fuse terminal, then ensure the availability of the same
at the input of Track Feed Charger.

Disconnect the Battery wire from the Charger and measure Charger output voltage
and Battery voltage.

If charger output voltage is available, but combined battery voltage is less than 6V,
then check the voltage across each individual battery.

Each battery should have minimum of 1.8V, but if any one of the batteries is having
less than 1.8V or having reverse polarity, then the particular battery is defective.

Replace the defective battery. Measure and ensure the new parameters are within the
limits at the Feed End & Relay End.

Give restoration message for the failure and issue Reconnection Notice.
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CASE STUDY 9 - TRACK CIRCUIT FAILURE
LIUIE T2 DEFEL TP ECLLIELE LN

€6

Vadamadura (VDM) station: On 21.12.2020After the
passage MPA DSL LE Track Circuit No. C32Tshows

down. On Further analysis, it was found that C32T/32T

Glued Joint defective. Track picked up after
replacement of Glued Joint.

Steps to follow to attend Track Circuit failure due to defective Glued

Joint

00000

Receive the failure message from SM On Duty and issue the Disconnection Notice for
the particular Track Circuit.

Proceed to the Failed Track Feed End Location box. Open the Location Box and check
the Bus Bar voltage on either side of the ND Fuse terminal.

If Bx 110V is available, at the ND Fuse terminal, then ensure the availability of the same
at the input of Track Feed Charger.

Disconnect the Battery wire from the Charger and measure Charger output voltage
and Battery voltage.

If both the charger and battery voltage are within the limits, check the voltage on
either side of the Track Feed Resistance and ensure its availability.

Go to the Feed End Track Lead Junction Box [TLIB], open it. Disconnect the link in the
TLIB and measure the voltage towards location box end and ensure it is above 6V.

Reconnect the link towards Track side and check the Voltage across the link of TLIB
and Current in series to the link.

If the voltage across the link is less than 2V and current is much higher than 500mA,
then there is a short towards the Track side or at the Relay End.
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CASE STUDY 3 - TRACK FEED RESISTANCE
FAILURE

44

Pushpattur (PPTR) station: On 18.10.2021 Track Circuit

No. 65BT [PLNI End] shows down for 06343 Spl. On

Further analysis, it was found that Track Feed
Resistance open due to heavy lightening.

Steps to follow to attend Track Feed Resistance failure

Q@OOB00®O

Receive the failure message from SM On Duty and issue the Disconnection Notice for
the particular Track Circuit.

Proceed to the Failed Track Feed End Location box. Open the Location Box and check
the Bus Bar voltage on either side of the ND Fuse terminal.

If Bx 110V is available, at the ND Fuse terminal, then ensure the availability of the same
at the input of Track Feed Charger.

Disconnect the Battery wire from the Charger and measure Charger output voltage
and Battery voltage.

If both the charger and battery voltage are within the limits, check the voltage on
either side of the Track Feed Resistance.

If the input voltage of Track Feed Resistance is more than 6V and the same is not
available at the output of the Resistance, then TFR has failed.

Replace the defective Track Feed Resistance. Measure and ensure the new
parameters are within the limits at the Feed End & Relay End.

Cive restoration message for the failure and issue Reconnection Notice.
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Disconnect the Battery wire from the Charger and measure Charger output voltage
and Battery voltage.

If both the charger and battery voltage are within the limits, check the voltage on
either side of the Track Feed Resistance and ensure its availability.

Go to the Feed End Track Lead Junction Box [TLIB], open it. Disconnect the link in the
TLIB and measure the voltage towards location box end and ensure it is above 6V.

Reconnect the link towards Track side and check the Voltage across the link of TLIB
and Current in series to the link.

If the voltage across the link is less than 2V and current is much higher than 500mA,
then there is a short towards the Track side or at the Relay End.

On visual inspection if it is found that there is no scenario [As elaborated in Case Study
No. 5] causing Track short, then go to the Relay End TLIB.

Disconnect the link in the TLIB, further measure the voltage towards Track End, if it is
less than 2V in a point zone track circuit, then proceed to check the insulations of

» Gauge tie plate
» Stretcher bar
» ‘L' Bracket

» ‘D' Bracket

Effectiveness of insulation can be checked by ensuring that there is no continuity
between Bolt of Gauge tie plate/Stretcher bar/'D’ Bracket and Positive /Negative Rail.

If there is any continuity in the above then replace the defective insulation of the
concerned. Measure and ensure the new parameters at both the ends.

Give restoration message for the failure and issue Reconnection Notice.
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CASE STUDY 4 - TRACK FEED END - TAIL
CABLE FAILURE

(44

Vanchi Maniyachchi(MEJ) station: On 06.02.2020 Track
Circuit No. C48T shows down for 22628 Exp. On Further

analysis, it was found that 2 Core x 2.55gmm Track

Feed End Tail cable defective.

Steps to follow to attend Track Feed End Tail Cable failure

Q0000 OG

Receive the failure message from SM On Duty and issue the Disconnection Notice for
the particular Track Circuit.

Proceed to the Failed Track Feed End Location box. Open the Location Box and check
the Bus Bar voltage on either side of the ND Fuse terminal.

If Bx 110V is available, at the ND Fuse terminal, then ensure the availability of the same
at the input of Track Feed Charger.

Disconnect the Battery wire from the Charger and measure Charger output voltage
and Battery voltage.

If both the charger and battery voltage are within the limits, check the voltage on
either side of the Track Feed Resistance and ensure its availability.

Proceed to the Feed End Track Lead Junction Box [TLIB], open it. Disconnect the link
in the TLIB and measure the voltage towards location box end.

If there is no voltage or voltage is less than 6V, then Feed End Tail cable between
Location and TLIB is defective.

Check the insulation and conductor's continuity of the defective Tail cable for record.

Replace the defective Tail cable. Measure and ensure the new parameters are within
the limits at the Feed End & Relay End.

Give restoration message for the failure and issue Reconnection Notice.
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CASE STUDY 8 - TRACK CIRCUIT SHORT DUE
STRETCHER BAR/GAUGE TIE PLATE /‘L'& ‘D’
BRACKET INSULATION DAMAGE

66

Kalligudi (KGD) station: On 03.07.2021 Track Circuit No.
50BT [MDU End] shows down. On Further analysis, it
was found that Gauge Tie plate insulation bush in
crushed condition.

¢¢

Kudal Nagar (KON) station: On 02.10.2021 on arrival of
HAS/N Goods, Track Circuit No. 65T [MDU End] shows
down. On Further analysis, it was found that First
Following stretcher bar insulation bush in damaged
condition.

Steps to follow to attend Track Circuit Insulation failure

I‘g-l- Receive the failure message from SM On Duty and issue the Disconnection Notice for
the particular Track Circuit.

Proceed to the Failed Track Feed End Location box. Open the Location Box and check
the Bus Bar voltage on either side of the ND Fuse terminal.

If Bx 110V is available, at the ND Fuse terminal, then ensure the availability of the same
at the input of Track Feed Charger.
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CASE STUDY 5 - TRACK CIRCUIT SHORT DUE
TO IRON FLAKES, OHE BOND, POLARITY
JUMPER, MISSING LINERS

¢¢

Kudal Nagar (KON) station: On 08.11.2021 After the
passage of 02661 Spl. Track Circuit No. 7BT [MDU End]
shows down. On Further analysis, it was found that Iron
flakes over the Glued Joint portion of 7BT/668T.

(44

Virudunagar (VPT) station: On 01.04.2021 Track Circuit
No. 101AT [MDU End] shows down for the reception of
02633 Exp. On Further analysis, found that OHE
Transverse Bond shorted with bottom of the positive
rail of 101AT due to Bond insulation sleeve damaged.

44

Panangudi (PNGI) station: On 27.08.2021 After the
passage of 06852 Exp. Track Circuit No. 50BT shows
down. On Further analysis, it was found that Negative
Polarity Jumper cable in the Point Cross over found
damaged and shorted with the positive rail of 508T.
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On visual inspection if it is found that there is no scenario [As elaborated in Case Study
No. 5] causing Track short, then go to the Relay End TLIB.

Disconnect the link in the TLIB, further measure the voltage towards Track End and if
it is above 6V, reconnect the link and go to the Relay End location box.

In the Relay End location box disconnect the concerned Track Circuit Tail cable and
measure the voltage towards the track side and ensure it is above 6V.

Reconnect the tail cable link and measure the R1 - R2 voltage across the concerned
Track Relay [TR].

If R1 — R2 voltage is not available, check for any dry soldering in the Relay clip and
check the continuity of 16/0.2mm from the tail cable link to Relay End R1 - R2. Rectify
accordingly for these scenarios.

If R1 - R2 voltage is available and Relay is in dropped condition, either concerned TR is
defective or Relay clip not seated properly. Replace the TR or reinsert the clip into the
jack.

If TR is picked up and TPR [QSPAT] is down, but R1 - R2 across TPR is available then
TPR relay is defective, same to be replaced.

If R1 — R2 across TPR is not available, check the B24V at the Bus Bar and TR front
contact to TPR. Rectify accordingly.

Measure and ensure the new parameters are within the limits at the Relay End.

Give restoration message for the failure and issue Reconnection Notice.
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Steps to follow to attend Track Circuit short failures
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Receive the failure message from SM On Duty and issue the Disconnection Notice for
the particular Track Circuit.

Proceed to the Failed Track Feed End Location box. Open the Location Box and check
the Bus Bar voltage on either side of the ND Fuse terminal.

If Bx 110V is available, at the ND Fuse terminal, then ensure the availability of the same
at the input of Track Feed Charger.

Disconnect the Battery wire from the Charger and measure Charger output voltage
and Battery voltage.

If both the charger and battery voltage are within the limits, check the voltage on
either side of the Track Feed Resistance and ensure its availability.

Go to the Feed End Track Lead Junction Box [TLIB], open it. Disconnect the link in the
TLIB and measure the voltage towards location box end and ensure it is above 6V.

Reconnect the link towards Track side and check the Voltage across the link of TLIB
and Current in series to the link.

If the voltage across the Feed End TLIB link is less than 2V and current is much higher
than 500mA, then there is a short towards the Track side or at the Relay End.

Make a visual inspection of the entire Track Circuited portion and observe for the
following cases listed below.

Iron flakes or metal overflow across the Glued Joint End Post

Any of the OHE Bonds touching the positive rail creating a short in RE area
Polarity bond cable insulation damaged and creating a short

Absence of GFL liners over the rails causing sleepers to short the Track Circuit
In the absence of liners, if End Post of GJ is at the centre of sleeper causing
Pandrol Clip to short the Track Circuit

YV V V VY

If anyone of the above mentioned scenario is found, attend the same along with the
concerned department. Measure and ensure the parameters are within the limits at
the Feed End & Relay End.

Give restoration message for the failure and issue Reconnection Notice.
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Relay Room.
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Receive the failure message from SM On Duty and issue the Disconnection Notice for
the particular Track Circuit.

Proceed to the Failed Track Feed End Location box. Open the Location Box and check
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the Bus Bar voltage on either side of the ND Fuse terminal.

at the input of Track Feed Charger.

and Battery voltage.

either side of the Track Feed Resistance and ensure its availability.

and Current in series to the link.
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then there is a short towards the Track side or at the Relay End.

If Bx 110V is available, at the ND Fuse terminal, then ensure the availability of the same
Disconnect the Battery wire from the Charger and measure Charger output voltage
If both the charger and battery voltage are within the limits, check the voltage on
Go to the Feed End Track Lead Junction Box [TLIB], open it. Disconnect the link in the
TLIB and measure the voltage towards location box end and ensure it is above 6V.

Reconnect the link towards Track side and check the Voltage across the link of TLIB

If the voltage across the link is less than 4V and current is much higher than 400mA,
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CASE STUDY 6 - TRACK RELAY END - TAIL
CABLE FAILURE

44

Dindigul (DG) station: On 07.11.2019 after the passage of
16339 Exp. Track No. 68T shows down. On Further it was
found that 2 Core x 2.55gmm Track Relay End Tail cable

defective.

Steps to follow to attend Track Relay End Tail Cable failure

Oe@OO0B000C

Receive the failure message from SM On Duty and issue the Disconnection Notice for
the particular Track Circuit.

Proceed to the Failed Track Feed End Location box. Open the Location Box and check
the Bus Bar voltage on either side of the ND Fuse terminal.

If Bx 110V is available, at the ND Fuse terminal, then ensure the availability of the same
at the input of Track Feed Charger.

Disconnect the Battery wire from the Charger and measure Charger output voltage
and Battery voltage.

If both the charger and battery voltage are within the limits, check the voltage on
either side of the Track Feed Resistance and ensure its availability.

Go to the Feed End Track Lead Junction Box [TLIB], open it. Disconnect the link in the
TLIB and measure the voltage towards location box end and ensure it is above 6V.

Reconnect the link towards Track side and check the Voltage across the link of TLIB
and Current in series to the link.

If the voltage across the link is less than 2V and current is much higher than 500mA,
then there is a short towards the Track side or at the Relay End.

On visual inspection if it is found that there is no scenario [As elaborated in Case Study
No. 5] causing Track short, then go to the Relay End TLIB.
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Disconnect the link in the TLIB, further measure the voltage towards Track End and if
it is above 6V, reconnect the link and go to the Relay End location box.

In the Relay End location box disconnect the concerned Track Circuit Tail cable and
measure the voltage towards the track side.

If there is no voltage or if it is less than 6V, then Relay End Tail cable between Location
and TLIB is defective.

Replace the Relay End tail cable. Measure and ensure the new parameters are within
the limits at the Feed End & Relay End.

Give restoration message for the failure and issue Reconnection Notice.
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