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1.3

I.4

3.2

1.3.I

1 .3 .2

1.3.3

I.3.4

Background

The Signal Engineering Manual (SEM) covers broadly various instructions on
laying of signalling cables. Railway Board have also issued guidelines on the
subject from  time to time. This  issue of cable laying practices has also been
discussed in many forums like CSTE's Conference, MSG's etc.
On   account   of  multiple   faults   in   the   cable   and   inadequate   protection
arrangement  against  short/open  circuit  faults,   failures  of  point  and  other
signalling gears have taken place on various Zonal Railways.  In some of the
cases,  Railways  signalling  cables  are  invariably  damaged  by  JCB  &  other
track machine operated by Engineering Department, which resulted in serious
dislocation to train services inviting criticism from different quarters. In view
of this,  board  has  asked  RDSO to_+j2rapare  detailed  instruction  for laying  of
signaling cable.
Following documents are also considered while preparing this document:-
Railway  Board's  Joint  Procedure  Order  No.  1/SG/2004  issued  under  D.O.
letter No. 2004/Sig/G/7 dated 17.12.2004.
Railway Board's  letter No.  2004/Sig/A/WR/I  dt.  20.07.2007  enclosing Joint
Committee Report No. SS-I 17/2007 and RDSO's comments on the report.
Cable Laying Practices followed by variou.s Zonal Railways i.e. CR, WR, SR
& RE etc.
Railway Signalling Installation afid~Quality Handbook.
These    guidelines    on    signalling    cable    laying    containing    consolidated
instructions on the subject are being issued for uniform adoption by Railways.

General                                                                                                                      ,

Railway signalling circuits shall normally be carried on cables. For new works,
signalling  circuits  shall  only  be  carried  on  cables.  In  25  KV  AC  electrified
areas overhead lines shall not be used.

Planning for cables

Cables used for canying signalling, circuits shall conform to relevant approved
specification.   The   conductors   used   shall   be   of  annealed   copper  and   of
approved size. For this purpose, specification No. IRS:S 63 may be referred.
Power  cable   used   for  canying  power  supply  for  signalling  circuits  shall
conform to relevant approved specification. The size of conductor shall be so
selected as to suit the electrical load. For this purpose, specification No. IRS:S
63 may be referred.
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3.3

3.4

3.5

3.5.1

3.5.2

JC

® 3.5.3  /

3.5.4

3.5.5

The Core-wise usage of signalling cable is as given below:-.I     usa geITailcable               I
I    Core& Crosssection RDS0 Specification
I         6Corexl.5mmJ IRS S 63

I     12Corex1.5Sq.mm£
IRS S 63

I     Tails:::ec"a:[eGate/    I|``MaincableIIMaincableIIMaincableI
I     l9Corexl.5Sq.mm` IRS S 63
I     24Corex  I.5Sq.mmz IRS S 63
I     30Corex  I.5Sq.mmz IRS S 63

2 Core X 2.5 Sq. mm` IRS S 63 Track circuit leadcormections

12 Core x 2.5 Sq. mmz IRS S 63 MainITailcable         IPowercableIPowercableIPowercableIPowercableIAxlecounterI
2 Core x  16 Sq. mmz IRS S 63 & IS  1554
2 Core x 25 Sq. mmz IRS S 63 & IS  1554
2 Core X 35 Sq. mm£ IRS S 63 & IS  1554`    2Corex50Sq.mmz

IRS S 63 & IS  1554
4/6 Quad Cable (0.9 mm) IRS TC:30

A cable core distribution plan is required to be prepared for each installation.
Cables  for power  distribution  shall  be  indicated  for  each  signaling  gear.  A
sketch    No.    SDO/CABLE    LAYING/00l    showing    typical    main    cable
distribution plan including power cable for field gears for a typical double line

- (4 ii'nes) PI station is enclosed (Annexure-4).

The  distribution  of various  power  supplies  for  operating  signalling  gear  in
yard  shall  be  covered  in  cable  distribution  plan  issued  by  Csma  of Zonal
Railways. However, following guidelines may be followed:-
In general following power supplies and required to distribute on each side of
the station:-
(i)         110VAc fortrack feed batterychargeretc.
(ii)        24/60 Dc forextemal for TPR, point detection etc.
.(iii)       24 Dc external for electronic equipment like Axle counter, BPAc etc.

The  above  power  supplies  as  per  the  requirement  of the  station  may  be
extended   on   each   side   of  station   and   terminated   at   all   main   location
boxesthuts.
All the power supplies at wayside stations as well as major yards may
be  laid  with  redundancy  i.e.  2 power cables  for each  circuit to avoid
major  signalling  breakdown  affecting  punctuality   of  train  services
during any damage/cable becoming faulty. A changeover switch may be
provided at either end of the station for extending the alternate power supply
in case of failure.
In  RE  area,  for automatic  signalling,  IBH,  mid-section,  level  crossing  gates
and  at  station  where  location  boxesthuts  are  more  than  2  kin  power  supply
may be taken from auxiliary transformer.
In Non-RE area, for automatic signalling, IBH and mid-section  level crossing
gates,  power  supply  may  be  extended  from   stations  on  either  side.  The
arrangement shall  be  such  that the power supply from  one  of station can  be
extended  while  at  same  time  power  supply  from  other  station  shall  remain
isolated.
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While planning for cabling on a route, the number of conductors required, for
the circuits shall be first determined. Recommended core sizes shall be used.
Adequate spare conductors to a minimum of 20% of the total conductors used
shall be provided for in each main cable up to the farthest point zone, beyond
this there shall be a minimum of 10% spare conductors of the total conductors
used.   The   spare   conductors  shall   be  provided  on  the   outermost  layer.  2
numbers  of 12  Core  dedicated  spare  cable  from  home  signal  to home  signal
may  be  laid  and  terminated  in  all   locations  for  instant  transfer  of  these
dedicated conductors in case of cable failure and cable testing.
Where a number of cables have been laid along a route, the circuits shall be so
distributed that cables can  be disconnected  for maintenance purpose with the
least possible dislocation to traffic. Line wise and, if necessary; function wise
cable shall be provided. Auxiliary signals shall be taken in different cables.
Separate cables of suitable size shall be laid for point operation.
Numbering of cable to be done in ascending order from right hand side of the
cable core distribution plan.
Number  of  location  boxes   shall  be  kept  at  minimum.   Where  too  many
locations boxes (say more than  10) are coming in a.close proximity generally
between starter & home signal,  it is proposed to
location  boxes   for  security,  proper \protection   and ease of maintenance.

i-r;-i;-bricated  huts  (approxi-mate  ;ize  -10  feet  x  10  feet)  may  be  used,  the
drawing/design of which shall be -issrfed by RDSO separately.

Planning for cable route

;a%::sdteocjg:n:stehde:izeaarno:tte:eanfiT&besru:fecy°::ounc:°t¥e£:ihcekdsjhffa::e::#:::of
determine the best route for the cable:
The  route  shall  be  shown  clearly on  a cable  route  plan  showing the  actual
alignment   of  track,   giving   oflsets   frorfe=<`{-Permanent   way   or   permanent
structures.  The  diagram  shall  indi6ate' the various  road  and  track crossings,
crossing  with  power  cables,  water  and  sewage  mains  and  other  points  of
importance.  It  is  preferable to  chart the  route  on  a route  plan  on which the
existing  routes  of power  cables,  etc.  are  shown.  Changes,  if any,  shall  be
incorporated in the chart/plan.
While  planning  cable  route  plan,  any  future  yard  modification/doubling  etc. '
shall also be kept in view.
Cable   route   plan   shall   also   be   approved   by   Engineering   and  Electrical
Department.  Cable  route  plan  shall  also  be  approved  by  Branch  Officer of
Signal & Telecom (Open Line) wherever it is prepared by organization other
than open line.
As  far  es  Possible  low  lying  areas,  platfom  copings,  drainages,  hutments,
rocky terrains, points and crossings, shall be avoided.
Wherever  JCB"echanized  trenching  or  any  kind  of  digging  cases  near
existing cables is resorted, instructions contained in Railway Board's JPO No.
I/SG/2004   issued   under   D.O.   letter  No.   2004/Sig/G/7   dated   17.12.2004
(Annexure-I) shall be followed.

41ec  e       y. Ssue       y; afe0
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6.3

6.4

6.5

6.6

.7

6.8
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Laying of cable above ground
Signalling cables for outdoor circuits shall not normally be laid above ground.

.    In exceptional cases where it becomes unavoidable, the following precautions
shall be taken:-
i)           The cable shall be suspended in wooden cleats,  from cable hangers or

in any other approved manner so that no mechanical damage occur`; to

jj)         ihheeccaabj:eesvuepnp:#:esrheaT]P::esdocs°pna:.:ti°:; to avoid sag.
iii)         In station yards, cable shall be laid in ducts suitably protected.

Indoor signalling cable  shall  normally be  laid  on  ladders,  channels or in  any
other approved manner. The cables shall be neatly tied/laced.
In  AC  ele.ctrified  areas  cables  shall  be  laid  underground  only.  For  laying
cables in RE area instructions laid doun in Chapter XXII of SEM shall also be
followed. Extract of this chapter are available in para 22 of these guidelines.

Excavation and backfilling of the trenches
Manual trenching is recommended for laying of signalling cables in the station
yards from Home to Home signal and mechanized trenching is recommended
from Home to distant signal and beyond into block/automatic section.
Under    road/platforms/railway    tracks/difficult    terrain    etc.,    trench    less
horizontal   directional  drilling  OrDD)  method  may  be  adopted  under  the
supervision of competent staff for laying of Growc-rlDPE pipe.  Both   6nds
of GI/DWC-HDPE pipes  shall  be closed properly using accessories  and  the
pits   shall    be   properly   backfllled.    There   shall   be   no   damage   to   the
road/platform/tracks  or any  such  structures  etc.  enrooted  during or after the
HDD operations.
Excavation  of cat)Ie  trench  shall  0e  made  in  all  kinds  of  soils  including
clearing roots of trees, rocks etc. Trenches shall be straight as far as possible
and steep angles shall be avoided.

The bottom of the trench shall be levelled and got rid of any sharp materials.
No sharp object like stone chips,  iron pieces etc.  shall  ever come in contact
with laid cables irrespective of the method of laying the same.
After cable has  been  laid and until the whole of the cables to  be laid in the
trench  have  been  covered  with  their protective  covers,  no  sharp  metal  tool
such as spades, crowbar or fencing pins shall be used in the trench or placed
in such a position that they may fall into the trench.
When cables are laid in trunking, care sball be taken to see that no Ballast or
stones bave been dropped  inside the trunking.  The trunking shall  be cleared
of all ballast and stones before the cover is secured. When the ends of covers
are joined  together with  cement plaster,  a  piece  of paper or  wood  shall  be
placedunderthejointtopreventthecementplasterfromfallingonthecable.
It  is desirable that the excavation  of the trenches  is not done  in  long lengths
and does not remain uncovered for long period. It is preferable that cables are
laidcand refilling done on the same day.
Before commencement of the  laying,  inspection of the trench and  inspection
of pfotection works shall  be canied out so as to ensure their conformity with
the. specification. A sketch No. SDO/CABLE LAYING/022 rule made of pipe
for measuring depth is enclosed (Annexure-25).

1
T,
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7.I.2

7.I.6

Backfilling of the trenches shall be done properly. The earth excavated shall be
put back on the trench, rammed and consolidated.
During excavation, the earth of the trenches shall not be thrown on the ballast.
The earth shall be thrown by the side of the trenches away from the track.

Cable laying in underground

General

Cables  may  be  laid  underground,  either  in  the  trench,  in  ducts,  in  cement
troughs, in pipes or in any other approved manner.

Cables  shall  be  laid  generally  as  per  instructions  given  in  these  guidelines.
However,  special  precautions  to  be  taken  in  the  station  yards  etc.  where  a
'number of other utilities may be existing,  may be detailed  in  a joint circular

issued by the Civil Engineering,  Signalling and Electrical Department (where
applicable) of the Railway. Railways may provide any additional protection as
necessaryataparticularlocationduetoprevailinglawandorderproblein.
Cable   is   generally   laid   parallel   to   the   track   t>eyond   Home   signal   with
minimum deviations and on one side of the yard.
As  far  as  possible,  cable  shall  be  crossed  only  at  two  locations,  i.e.  one
crossing on each side of the yard.      `~{=+=
The cable laid parallel to the track shall be buried at a depth of minimum  1.0
metre   (top   most  cable)   from   ground   level.   A   sketch  No.   SDO/CABLE
LAYING/003  showing  cable  trench  is  enclosed  (Annexure6).  While  those
laid  across  the  track  must  be  minimum   I.0  metre  below  the  rail  flanges.
However, in case of r'ocky soil, the depth may be reduced suitably. When it
concerns the laying of tail cables which serve the track apparatus etc. the depth

be laid atbles rna

a

shall not be less than 0.50 metres.
th of 1 .2

e wicLtn  o

res with

of cables. The minimum width Shall

metres.
shal I commensurate with number

be kept as 0.3 meters. The bottom of the
cable  trench  shall  be  levelled  and  got rid-of any sharp  materials.  In the  soft
ground, the cable shall be laid at the bottom of the trench previously levelled.
In the rocky ground, the cable shall be laid on a layer of sand or sifted earth of
0.05 metre thickness previously deposited at the bottom of the trench. In both
the above cases, the cable shall be covered with a layer of sand or sifted earth
ofo.10metrethicknessandthereafteraprotectivecoveroftroughoralayerof
bricks shall be placed.

~".7          ¥£°ffi:ua,`t`yt'on::emn:refatji::e 1:t caab,'aetearred;:e.beA'ta{£ #o:::a::ens:tea:i:i::a'|ftf
electrical signaling installation, generally the numbers of cable are more up to
home,  it is recommended that cables are laid  in  RCC duct up to home signal
on both side of the station and may be extended up to distant, if required. This
will  also  help  later  for  laying  of additional  cable  later  without  canying  out
trenching.

iiiiii p          7    f45
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7.,1.8Ei

7.1.9

7.1.10

7.2

7.3
®

7.2.1

7.2.2

7.2.3

7.3.4

While   laying   the   cables   in   accordance   with   the   above   instructions,   the
following instructions shall be adhered to for the safety of the track:-
i)   Outside the station limits, the cables shall generally be laid at not less than

5.5 metre from the centre of the nearest track.
ii)   Within the station limits, the trenches shall preferably be dug at a distance

of not less than 3 metre from the centre of the track,  width of the trench
being outside the 3 metre distance.

iii) At each end of the main cable an extra loop length of 6 to 8 metre shall be
kept.

iv) Extra loop length of the cable should also burried at same depth as that of
cable  in  the same trench and not projected outside to ensure that cable is
free from theft/outside interference.

Before starting cabling work location boxes shall first be erected so that cable
after    laying    is    directly    taken    inside    location    box    and    its    multiple
handling/damage by re-digging and taking inside location box/Relay Room is
eliminated.
A  sketch  No.  SDO/CABLE  LAYING/002  showing  position  of trenches  for
cable laying is enclosed (AnnexureL5).

Laying of different type of cable in same trench

Whe`rfT several cables of different categories have to be laid in the same rfefi-ch,
they shall be placed as far as possible in the following order starting from the
main  track  side,  so  that  in  the  event  of failures,  the  maintenance  staff may
easily recognise the damaged cables:~
i) Telecommunication cable
ii) Signalling cable
iii) Power cable

A    distance    of   approximately    10    cm    must    be    maintained    between
te!ecorlimunication cable and signalling cables. The signalling cables inust be
separated from power cables by a I.ow of bricks between them.
A sketch No.  SDO/CABLE LAYING/004 showing laying of signalling cable
&TelecomAIowercableinsametrenchisenclosed(Annexure-7).

Cable laying in ducts

RCC,masonryoranyotherapprovedtypeofductsmaybeusedforlayingthe
cable. The ducts shall have suitable covers and shall rest on walls of duct.

Zhfteerd:::Scjsnhga':hbeet::ns:,:nhgdfensjtgeat:ei:£=:::::::::::::i::I:g;gggi.ng8
mm  rod.  For this  purpose,  a hole  is  left in the trunking for insertion of rods.
Wherever there  is a diversion proper care  shall  be taken to cover the cables,
either by  smoothly  forming a curve with  duct or a niasonry  structure can  be
constructed  to  p`rotect  the  cables.  After  laying  of cables  the  ducts  shall  be
covered  with  RCC  slab  and  shall  be  continuously  plastered  at the  end  with
trunking.
When  cables  are  laid  in  rocky area,  it  is  desirat>le to  protect them  with  split
RCC ducts of suitable design.

I
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Where it is necessary to take the ca.ble between the tracks, it shall be carried in
trunking kept sufficiently below the ballast level.
Cables for longer distances shall be laid on bottom  layer. Duct shall be filled

7.3.8

7.3.10

7.4.1

7.4.2

7.4.3

7.4.4

7.5.5

7.4

u±::::E=::::±::::±i:::;#anY:i:no¥£±::=;;:!lfs^rTUTpe_¥
more,  subject  to  availability  of space  adjacent  to  tracks,  RCC  ducts  with
removable top cover with larger width up to 500 mm are recommended to be
used.
Beyond   Home   Signal   and   up  to  distant  signal   including  block  section/
automatic section RCC ducts with a width up to 300 mm are recommended to
be used.
Partition of RCC duct for accommodating different types of signalling/telecom

;e:,::c:.i:i;:¥a.:,i:eng:ig.o:b:iffi¥
than 11 OV in a separate of chamber.
In RCC ducts it is recommended to have height of maximum 300 mm (outside
dimension  inclusive  of removable  top  cover).  Length  of the  duct  shall  Oe
between 700 mm to 1000 mm (outside dinen§ion). This js mainly required for
easytransportofductsfromfactorypremisestotheworksites.
Depth of 60Q mm to  1000 mm is reeSmmended according to requirement of
ZonalRailwaysdependingonsiteconditionandLaw&Ordersituation.
A Sketch No. SDO/CABLE LAYING/005, cO6 & 007 showing RCC duct is
enclosed(rfunexureng,AnnexurfeJ9&Annexure-10).
ForjointingendsofRCCductsprecautionshouldbetckenforproperalignment
ofRCCducts,§othatgapbetweentwoductsiskeptminimum.

Laying cable in Solid & rockyTS0ll

lncaseofrockysoilthedepthmay.±e=isducedsuitably.
Shap edges on the sides must be smoothened out and bottom  of the chase
shall be leveled. In the rocky ground the cable shall be laid normally on layer
of sifted earth of 0.05 metres thickness previously deposited at the bottom of
the trench. Cable shall be covered with the layer of sand or sifted earth of 0.I
metre thickness.

In  case  shaip  edge  of rocky  ground  cannot  be  protected  with  sifted  earth,
concrete/GI/CrmvcDWC-mpE pipe shall be used if number of cables are
small. If number of cables are large, RCC duct Shall be used. In isolated cases,
it  can  be  given  smooth  surface  by  using  either  masonry  bricks  or  cement
concrete.
A row of bricks shall then be placed lengthwise on the top and jointed with
cement mortar and a layer of concrete with cement plaster shall be provided
on the top of the sane.

A sketch No. SDO/CABLE LAYING/008 showing laying of cables in rocky
area is enclosed (Annexure-1l).

iiiiiiii-I]CheekedBy:
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7.5.1

7.6.I

7.5

7.6

8.3

9.2

Laying in special soil condition

Cable  shall  not  be  run  through  abnormally  high  acidic  or  alkaline  soil  or
through sewages. If this is unavoidable special measures shall be taken against
corrosion.  Cable  may  be  laid  in  the  concrete/GI/CITVCDWC-HDPE  pipes
properly jointed to prevent ingress of moisture.

Cable laying in residential area

When laying the cable in residential area, the cable shall be specially protected
on both sides up to a distance of about 300 metres beyond the building line. In
such  cases,  the cable shall  be protected by means of concreting of 50 mm as
proposed for rocky soil. This is better than using bricks as in a residential area
bricks  are  usually  found  while  digging  and  its  special  significance  of cable
protection may be overlooked.

Cable laying in large yard and suburban area

Main signalling cable in large yards including suburban section shall be laid in
RCC ducts/DWC-HDPE pipes.
Tail  cables  shall  be  laid  through  DWC-HDPE  pipes  of suitable  sizes  and
buried in trenches at a depth of not less than  1000 mm from ground level.

Track crossing

As  far  as  possible,  cable  shall  be  crossed  only  at  two  locations,  i.e.  one
crossing on each side of the yard.
When a cable has to cross the track, is shall be ensured that-
i)   The cable crosses the track at right angles;
ii)  The cable does not cross the track under points and crossings and
iii)  The  cable  is  laid  in  concrete/GI/ClffvcDWC-HDPE  pipes  or.Suitable^FT ducts or in any other approved manner While crossing the track.

iv)  Cable  laid  across the  track must be  I.0  metre  (minimum)  below the  rail
flanges.

v)  No digging shall be done below the sleepers. Digging work while crossing
a  track  shall  be  done  between  sleepers  in  the  presence  of a  Railways
representative.

A sketch No.  SDO/CABLE LAYING/009 showing track crossing is enclosed
(Annexure-12).

Road Crossing

The cable is laid in concrete/GI/CM'VCDWC-HDPE pipes, suitable ducts or
in any other approved manner while crossing the road at the depth of 1  metre
from  the ground  level.  It shall  extend  1  metre (minimum) on each side.-Q'f the
road keeping in view the futur; increase of width of the road.
When crossing roads,  it is necessary to lay the cables in  such a manner as to
avoid the necessity of bending the cable sharply and minimise the excavation
of road surface as far as possible.
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9.3

9.4

9.5

10.2

'0.3

10.4

The crossing of main  roads  often  involves difficulties,  especially  if traffic  is
heavy.  Precautions  to  avoid  accidents  to  workmen,  pedestrians  and  vehicles
shall be taken. On minor roads, which can be temporarily closed to traffic it is
possible to open up across the entire width of the road, pipes shall be installed
quickly in the cutting, which is then filled in there by reducing to a minimum
the time for which the road is closed.
Some roads, which are broad, may be opened for half their width allowing the
other half for use of traffic, pipes are laid, trench filled in the first half and the
other half opened up after the first half is opened half is linked with. those laid
in the first half.
Whenever  a  cable  is  laid  across  an  important  road,  particularly  one  with  a
special  surface,  it  is good  investment to provide for future  expansion.  Either
the following methods may be adopted:-

(a)     The  size  of the  pipe  shall  be  so  chosen  that  provision  for  laying  few
cable is future is kept in view. Pipes having diameters ranFng from  100
to 200 mm are suggested, or

(b)     A  spare pipe may be  laid, through which  a cable can  be  drawn  when
required. It will be advantageous to leave a lead wire of G.I. wire in the
pipe for drawing the cable in futu.re.

A separate pipe of suitable dia shalrbe±us`ed for telecommunication cable.
A sketch No.  SDO/CABLE LAYING/Olo showing road  crossing is enclosed
(Annexure-13).

Cable laying on bridges/culverts

Wherever practical, the cable may be taken underground across the drain bed
at a suitable depth for crossing small.`culverf§._with  low flood  level.  A sketch
No.  SDO/CABLE  LAYING/01i  sflowihg  cable  laying  on  culverts  with  low
flood level is enclosed (Annexure-14).
Where cable may not be taken underground across the drain bed, cable shall
be  taken  on  the  culvert  through  GIDWC-HDPE  pipe  of suitable  sizes.    A
sketch No. SDO/CABLE LAYING/012 showing cable laying on culverts with '
high flood level is enclosed (Annexure-15).
When  cables  have  to  cross  a  metallic  bridge,  they  shall  be  placed  inside  a
metallic  trough  which  may  be  filled,  as  an  anti-theft  measure,  with  sealing
compound. The cable shall be supported across the bridge in a manner which
would  involve  minimum  \Jibrations  to  the  cable  and  which  will  facilitate
maintenance work. Adequate cable length to the extent of 2 to 3 meters shall
be  made  available  at the approaches  of bridge.  A  sketch  No.  SDO/CABLE
LAYING/013  &  014  showing  cable  laying  on  metallic  bridges  is  enclosed
(Annexure-16 & Annexure-17).
In case of arch bridges, cable shall be taken through GI/DWC-HDPE pipes on
top  of the  arch  adjoining  the  parapet  wall.  The  pipe  shall  be  covered  with
ballast. A sketch No. SDO/CABLE LAYING/015 & 016 showing cable laying
on arch bridges is enclosed (Annexure-18 & Annexure-19).

-
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10.5

10.6

10.7

10.8

12.2

12.3

12.4

12.5

13
13.I

13.2

Concreting of 50 mm shall be done throughout from entry/exit end of cable up
to diversion point including slope on either side. The entry and exit ends of the
cable from the pipe to the diversion point of the cable shall be concreted for 1
metre (minimum).
As the laying involves movement of a large number of staff over the bridge
the line shall be blocked and flagman posted on other side. On a double line
only the line near which the cable is being laid shall be blocked but care shall
be taken to see that staff are aware of this and measures taken to prevent staff
from straying on to the unblocked line.
Damage .to cable is likely to occur if care is not taken in laying cable where the
bed changes  from  solid support such  as a foundation,  pier of bridge to  soft
support such as soft soil. The cable must not press against the edge of the solid
support.  The  soft  soil  near  the  edge  must  be  tamped  and  the  cable  raised
slightly.
In  order  to  prevent  theft  and  miscreant  activities  on  approach  of cable  to
bridge/culvert  where  it  is  not  possible  to  ensure  adequate  depth,  concrete
protection is proposed.

Laying near to sleeper

In places where cables ae to be
beyoQ¢   0.50   met
Engineering Dep
shall  be  -done

There are
working.   Such  ius
ncaiest   sleeper. \  This
clampsthooks.  On PSC

etre from sleeper end. digging
ence  of  an  .officfal  -from

and refilling of trench

jumper cable ¢Lit due to  Engineerfug staff
±f jumper cable is-tied-with the

a   wooden  `sleepers   using   iron
ble  shall  be tied  using clamps.  A

sketch No. SDO/CABLE LAYING/017 showing arrangement ofjunper cable
is enclosed (Annexure-20).
Where sleeper ends, ~cab]e shall be buried underground in theline of sleeper
and taken  to TLJB.  Wherever required,  cable  may be  laid  in DWC-HDPE
PIpe.
Jumper cable  shall  be
ballast depth..

laid  at least 0.5  metre  below ground  level  excluding

Jumper cable shall be laid neatly in squared manner and shall not be kept in
loose coils above the ground near TIJB.
Top surface of TUB shall not be I feet above rail level.

Cable markers
Cable markers wherever provided shall be placed at 30+b metre interval and
at diversion points.
There are three types of cable mockers in use in`different Zonal Railways:-
• (a)      Cast from Tablct type cable markers.

-
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13.3

13.4

14

14.I

14.2
14.3

14.6

Concrete cable markers.
Electronic Markers

14.7

15.2

15.3

15.4

15.5
ri;i-;ableisnotdanagedd-uetodrnggingalongthegroundorbent

Concrete cable markers can be adopted where RCC ducts are used or area is
prone to theft. Concrete markers are projected above surface level for at least
300 mm.
A sketch No. SDO/CABLE LAYING/018, 019 & 020 showing cable marker is
enclosed (Annexure-2l, Annexure-22 & Annexure-23).

Storing & transportation of cable

Cable drums shall not be stacked on flat` side. Suitable stoppers shall be placed
for stability.
Cable drums shall have easy access for lifting and moving.
When rolling the cable drum either for unloading or transportation, the drum
shall always be rotated in the direction of the `arrow' which is marked on the
drum.
The  drums  shall  not be  rolled  over objects  that  could  cause  damage  to  the
protective battens of the cable.
When unloading is carried out from the vchicle the drum shall not be dropped
onthegrounddirectlytoavoiddanageduetoin}pact.ForklifteroiI.anpshall
be used.
During  all  stages  of storage,  it  is  essential  that  the  ends  of the  cable  are
effectively Sealed by end cap or in any other approved manner to avoid water
entry into the cable.
It is desirable that cable drums are stored  in covered  shed to protect against
direst exposure to sun.

Paying out the cable

For paying out cables, the cable dmins sham be mounted on cable wheels. It
shall be ensured-that no kink is formed while paying out the cable. A sketch
No.   SDO/CABLE   LAYING/02l   showing   method   of-unrolling   cable   is
enclosed (Annexure-24).
The drunim the wheel shall be brought to one end of the trench and the end
of the cable freed and the cable shall be laid along the trench.
The cable duct shall be brought as close to the cable trench  if possible. The
cable drum shall clear the ground by 5 to 10 cm.
The woeden battens on the drums shall be carefully removed ^shortly prior to
layingandbeforethedrumismountedonthejack.
A  party of labourers  shall  move along the trench  canying cable  at suitable-             .            I             -I   _   _______._I  __I_I

intervals so
unduly.
The  in-charge  of  cable  laying  shall  ensure  proper  synchronization  of all
labourers for smooth laying.
In cases where the wheels are not available, the drum shall be mounted on an
axle at one end of the trench and cable paid out and ®arried by labourers..
In.``9ocase,shallthedrumberolledoffontotheroedforlayingthecableand

I. the cable dragged on the ground for laying purposes.

iiillllE
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15.9

15.10

16.2

17.2

•`1

r 17.3

Whenever mechanized equipment is used, the work shall  be carried out by a
trained operator under the supervision of SSE/SE/JE (Signal) in-charge of the
work.
Where the cable drum  is in damaged condition the cable may be placed on a
horizontal  revolving platform  and the  cable  paid  out  in  the  same  manner as
given in paras above.
Paying  out  of cable  shall  be  done  by  rotating  the  cable  drum  and  not  by
pulling the cable with excessive force.
Wherever flaking of cable is required, it shall be done by making a succession
of loops  in the form of Figure  `8', these loops being disposed on top of each
other to avoid tangling of cable. Figure of `8'  flaking shall only be carried out
under the direct supervision of an experienced official.

Laying in monsoon season

It  is not advisable to  lay cables in  monsoon when the precipitation  is heavy.
The  trenches  will  be  inundated  and  visual  inspection  of the  bedding  of the
trench  will  be  rendered  difficult.  Threadin.g  the  cable  in  pipes  will  also  be
moredifficult.
When however cable laying is necessary during the monsoon season, the cable
ends  shall  be  inserted  in  a  pipe  sealed  at  one  end  and  the  pipe  buried.
Termination  work  shall  be  started  only  when  there  is  likelihood  of a  clear
weather for three or four days.

Entry of cable at cabin, relay room, location boxes etc.

All cable entry points in cabin, relay room, battery room, SM's room, location
boxes, location huts, junction boxes, etc. must be closed with suitable masonry
works, sand covered and plastering to prevent entry of rats etc. RCC slab shall
be provided on the cable pit of cabin and relay room/station.
Cable  shall  be  protected  on  both  sides  up to  a distance  of 10  metre  beyond
building  line  of  cabin,  relay  room,  battery  room,  SM's  room.  in  case  of
location boxes,  location huts, junction boxes etc. cable may be protected for I
metre on each side.
Damage to cable is likely to occur if care is not taken in laying cable where the  .
bed changes from solid support such as a foundation/masonry to soft support
such  as  soft  soil.  The  cable  must  not  press  against  the  edge  of the  solid
support.  The  soft  soil  near  the  edge  must  be  tamped  and  the  cable  raised
slightly.

Cable termination

The  cable  termination  of signamng cables  shall  be  undertaken  by  providing
suitable location boxes/junction boxes on approved type termination.
All the core of the cable (used or spare) shall be terminated on approved type
termination  in  cabin/SM's office or apparatus cases.  Each core so terminated
will be provided with identification ferrules with letters or/numbers embossed
on them as per requirement of circuitry.
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18.3

18.4 .

19.5

19.6

20
20.I

20.1.I

20.I.2

Termination  of signalling  cable  on  CT  rack  in  relay  room  and  in  location
boxes   shall   be  done  duly  using   identification   marking  on   cable   and   on
conductors/terminals.    This  will  enable  easy  identification  of conductors  in
case  of any  failures  or  cat)le  disconnections  or  cable  cut  done  by  outsider/
miscreants.Apropermarkingandterminationpracticeensuresquickandeasy
restoration during fairures.
For   quad   cable,  jointing   may   be   done   as   per   instructions   of  Telecom
Directorate   of  RDSO.   For  jointing   of  signal   cable   in   straight   portion
arrangementshallbeissuedbyRDSOseparately.

Testing of cable

Beforethecableislaidinthetrench,avisualinspectionofcableshaHbemade
toseethatthereisnodamagetothecable.Itshanbetestedforinsulationand
continuity  of the  cores.  Thereafter,  the  cable  shan  be  laid  into  the  trench.
Recordofinsulationandloopresistantmustbemaintained.
Testingofallmainandtailcablesafterlayingofthecableintrenchesandalso
afterterminationinapparatuscases,inboxesandrelayroomshallbedone.
Any defect noticed during the testing after laying the cable the same will be
replaced.
An  conductors  in  signalling cables must be tested  for their insulation  in  dry
weathereveryyearasperinstructions.in+para20below.Acomparisonofthe
test   results   between   successive   tests   carried   on   a   cable   under   similar
conditions  will  give  an  indication  of the  trend  towards  deterioration  of the
insulating  material  over  a  period  of time.  If a  sudden  fan  in  insulation  is
observed,  the  cause  shall  be  investigated  and  immediate  steps  taken  up  to
repair or replace the cable.
In addition to the regular testing of cables in dry weather, random tests in wet
weather may also be carried out. where considered necessary, to localise any
sudden deterioration in insulatich Of cables:+  . r .I
AftercompletionofanyP.Waywoikinthevicinityofexistingcable,testing
ofancablemaybeundertakentoverifyproperworkingofcable.

Instructionsforinsulationresistancetestingofsignallingcab]e
General

TheseinstructionsapplyonlytocablesusedforRailwaySignallinganddonot
cover open line wires and internal wiring.
InsulationResistancetestsshallbemadeinsuchamannerthatsafeoperation
oftrainsisnotaffected.Itshallbeensuredthatnounsafeconditionsaresetup
by the application of test equipment.

20.H         AH  conductors  in  signalling cables must be tested  for their  insulation  at the
time  of commissioning and  thereafter  in  dry  weather  every  year  preferably
during the same part of the year.

20."         The  insulation  resistance  tests  shall  be  made  when  conductors,  cables  and
insulated parts are clean and dry.

20.H         ln addition to regular testing of the cables in dry weatheHandom tests in wet
weathermayalsobecarriedoutwhereconsiderednecessary.
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20.1.6         The  conductors  of the  cables  possess  appreciable  electrostatic  capacity  and
may accumulate electrostatic charge. The cable conductors shall be shorted or
earthed to completely discharge any accumulated charge (i) before connecting
the insulation tester while commencing the test (ii) before the insulation tester
is disconnected when the test is completed. This is in the interest of safety of
personnel and protection of equipment

20.1.7         A 500V insulation tester shall be used for insulation testing. The fact that the
cable has capacitance means that it has to be discharged before a measurement
of the  insulation  resistance  can  be  made.  The  insulation  resistance  shall
therefore be recorded after the test voltage has been applied for one minute 6r
so when the indicator of the insulation tester shows a steady reading.

20.I.8         Any  metallic  sheath  or  metal  work  of any  rack  or apparatus  case  shall  be
bonded to earth during test.

20.2

21

21.I

21.2

21.3

21.4

21.5

L
Procedure

20.2.1         Disconnect all cores ofa cable at both ends. The disconnection may be made
thr.ough links of approved type terminals, if provided.

20.2.2         Connect one terminal of the insulation tester to the condjctor under test and
other  telminal  ,to  all  the
cormected to earth.

20.2.3         Simi]arlytest rqu?iEing
20.2.4         Insulation  Resis

kilometer at bu
ldwe+ than 5
taken  to  repair a
nguipmentand

20.2.5         The  results
proforma. A
a cable under sinil
dct6`rioration  of the  i

nductors   being  'bunched  together  and

e by One.
ess than  5 ohms per

tobe

the  utle to^

of test a
nditiois

on .resistan
insulation resistance is ob;gived..

and inquediate steps
alfunctioning  of the

orded in approved
tests Carried out on

hidichtion Of-the trend towards
the `cable,  If sudden  fall  in  the

shall be investigated and immediate
steps taken to repair or replace the cable.

SupervisionofcableJaying

ire work shall .be supervised at site personally by an official of the Signal &
TelecommunicationDepartmentnotbelowtherankofaJE/SF/SSE{Signal).
Ouers will be given by the hspector in charge only. He will be assisted by
others at vulnemble places to inform him of the position and possible danger.
All concerned staff shall have full knowledge of their duties and the material
handled by them.+
No  work  shall  be  started  unless  all  t)pes  of materials,  tools  consumable
materials and staff are available. Location boxes and junction boxes shall be in
position. If the cable` ends are left in the ground unattended, damage is likely
to take place.
Following   record   shall   be   maintained   by   JE/SE/SSE   imchange   of  the
work/section:-

21.5.I          Cable route plan
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21.5.2          Cable distribution chart
21.5.3          Cable termination diagram
21.5.4          Cable  Testing  Record  :  Summary  Sheet,  including  supply  details  etc.  as  per

Annexure 2.
21.5.5         Cable Insulation Resistance Test sheet as perAnnexure 3.

22                     Special requirements in 25 kv Ac electriried area

:::;               ;cC:;:en:e:d::r:?£e::I:ni;e`:::y:i::[ub:eea|ied8;jteu:::d:t:onsig;`a`indg;ts.nfi:tf|`::i:g:  Where

22.3                   Pvc  insulated pvc  sheathed and  armoured unscreened  cable to.an :PprxT_:±

22.6

22.7

22.8

22.9

22.10

specification   (IRS-63)  shall   be   used   for  canying  signalling  circuits.   Only
approvedtype(IS-1554)powercableshallbeusedforsignallingpurposes.
The screened cable, if used, shall be PVC insulated, armored and to an approved
specification IRS S-35.
The cable shall be so laid that it is not less than one meter from the nearest edge
of the mast  supporting the catenary or any other live conductor, provided the
depth of the cable does not exceed 0.5 meters.  When the cable is laid at a depth
greater than 0.5 meters, a minimum distance of 3 meters between the cable and
the nearest edge of the O.H.E structure shall be maintained.   If it is difficult to
maintain   these   distances,   the   cable   shall   be   laid   in   concretetheavy   duty
HDPE/Ductsoranyotherapprovedin6afififioi+adistanceof3metersoneither
side of the  Mast.   When  so  laid, the distance between the cable and the  mast
maybereducedto0.5meters.Theseprecautionsarenecessarytoavoiddamage
to the cable in the event of the failure of an overhead Insulator.
In the vicinity of traction  sub stations and feeding posts, the. cable shall be at
least one metre away from any metallic part of the O.H.E and other equipment
at the substation, which is fixed on the ground, and at least one in?tre away from
the substation earthing. In addition, the cable shall be laid in concrete or heavy-
duty HDPE pipes/or other approved rneans'for a length of 300 meters on either
side of the feeding point.   As far as possible, the cable shall be laid on the side
of the track opposite to the feeding post.
Inthevicinityoftheswitchingstations,thecableshallbelaidatleastonemetre
away from any metallic body of the station, which is fixed in the ground, and at
least 5  meters away from the station earfuing. The distance of 5 meters can be
reduced to one metre provided the cables are laid in concrete pipes/ heavy-duty
HDPE pipes/ducts or any other approved means.
Where  an  independent Earth  is provided  for an  OHE  structure,  i.e.  where the
mast is connected to a separate Earth instead of being connected to the rail, the
cables shall be laid at least one metre away from the Eaith.
Where there are O.H.E structures along the catile route, the cable trenches shall
as far as possible, be dug not less than 5.5 meters away.from the centre of the
Track.                               > ,;r..
In a cable run, the pd'.tuber of cirouits canying 300V at any given instant shall
not exceed three.
*±[Q!±±: 300 V feed system shall not be used in future installations.

iiiiiiiiill'```111''``1```1``_
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Drawings for cable laying

The  sketches  for  cable  laying  in  different  areas,  soils,  bridges  etc.  are  listed
below and are enclosed. However, Railways may issue detailed drawings as per
local requirement of Railways and number and size of cables required.

I::
Description Drawing No. Annexure

1. TYPICAL MAIN CABLE DISTRIBUTION sro/CABLE LAyING/Oo 1 Annexure4
PLAN FOR DOUBLE LINE (4 LINES) PI
STATION

2. POSITION OF  TRENCRES  FOR CABLE SDO/CABLE LAYING/002 Armexure-5
LAYING

3. CABLE TRENCH. SDO/CABLE LAYING/003 Armexureno
4. IAYING   OF   SIGNALLING   CABLE  & SDO/CABLE LAYING/004 inexure-7

TELECOW  POWER  CABLE  IN  SAME
TRENCH

5. RCC DUCT 300 " SDO/CABLE LAYING/005 Armexure-8
6. RCC DUCT 500 " SDO/CABLE LAYING/006 Armexue-9

-7. `RCCDUCT5ooMM   ,,   _,               ,~.,       ,  .`r.,:`~.:-§D®rcABLE LAylNGro07 inexure-10
8. LAyING OF cABLEs IN Rae_Ky AREA.- ``_ ysDarmABIjE LAYING/008 _ 1 Armexpre-11
9. TRA€K€ROSSINGS `             .>,           .-._.    ,   -        --I-i-.S,,=`--.<,dr`--+, ScO/CA BLE LAYING/009 ifexure-12
1 ROAD CROSSINGS           .., .    ,      .~`  , ,_  .  .`. , i I,,:,chr  _  c ::`*:f-sD07E ~,_ABLFIAYING/Olo+ -Annexurs-13
11 GABLE IAyING-ON '€uLVERrs €:Wrm •,.Srmd  .`-)~+ a2-`- LAyINGroii haxue-14

LOWFljcoD LEVEL  :
I e                                 L||                  A                        I         Jf       ,      B               fL,||

iesRE  i--+:i.iv--`-ini.,--?i-.I- LA¥INGro 1 2 -y r'rfu+exruse-.15
L      +-`1

13 CABLE I,`-LAyING  ``    yoEN`,.-L-'+y^'META|rmc SDO/aasLE LAyING;Oi3  - chexure-16
BRDGES                                                   i                 j, i.,j*_,    /,.a.t t{y~,,:.'. - ¥. -  (

14 CABLE  ` -'`TROUGH      FOR.-`'>:,<RETALLIC ec           A    :                     `          ,              ,      ` Anhexure-17
BknREES--                                                                `L`~`ftydin'`+^   -

"-`     :i:+;r_--SisaT=,

'15 GABLE LAYING oN ARCH BRmGES `SDO/CABLE LAYING/0 15 iinexure-18

jl

BRICK    MAsoNRy    cHAr`INEL    FOR SDO/CABLELAYING/016 inexure-19t.-,
JqucH LBRillDGE

17 ARRANGEMENT OF ]unER CABLE SDO/CABLELAYING/017 Annexure-20
18 CI CABLE MARKER & CONCRETING ' ` SI)O/CABLELAYING/O18 Armexure-21
I CI CjftyLE MARER SDO/CABLE LAYING/0 I 9 Armexun22
2 CONCRETE CABLE MARKER `ScO/CABLE IAyINGm20 haexure-23
21 hmTHOD OF UNROLLING GABLE SDO/CABLE LAYING/02 1 Armexure-24
22 RULE MADE OF PIPE FOR REASURING sDorcABLE LAYING/022 Amexure-25

TRENCH DEPTH

-
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4ngexurd
]pO NO. irsG#004

qssuedunderCRB'sD.O.IetterNo.2004rsig/G#dated17.122004)

TOINTpROcEDunOREERFORuNDERTAKINGDIGGINGwORKINTHE
VICINITY 0F UNDERGROUND SIGNALLING, ELECTRICAI. AND

TELECOMMUNICATION CABLES

A.         A number of Engineering works in connection with?auge conversion/doubling/third.  _ __ _I_._   .:~_:.`^  ,1.^ulr  r`oar

line are  in progress on various railways, which require extensive digging work near
A  ILulLIL/.I   VL  JJ..t>"''' .--- Z=   '' ------

the  running track,  in  close  vicinity of the working S&T cables carrying vital  safety
circuits as well as electrical cables feeding the power supply to Caoins, ASM room,
RRI  Cabin,  Intermediate-Block  Huts  (IBH)  etc.  Similarly,  S&T  organization  under
open  line  or  construction  units  under  CAO/C  are  executing  various  signalling  and
telecommunicationworksrequiringdiggingofearthforlayingofcablesorcastingof
foundationsfortheerectionofsignalpostsetc.RailTelarealsoexecutingtheworkof
layingofquaacableandOFConvariousRailwaysasapatofsanctionedworksfor
exclusive use of Railways for canying voice and data i.e. administrative and control
communication,  PRS.  FOIS  etc.  or shared by RailTel Corporation  of India Ltd.  On
certain  sections digging is also required for laying of electrical cable and casting of
foundation for the erection of OHE masts by Electrical Deptt. Generally, these works
areexecutedbycontractorsemployed.bythes?_a+rganizations.
However,  while  carrying  out  these  works  in  the  vicinity  Of  working  signalling,
telecommunication and electrical cables,  at times, cable cuts take place due to JCB
machines  working  alo.ng  the  track  or  during  the  digging  work  being  done  by
Contractors carrying out the Civil Engineering Works. Similarly, such cable cuts are
alsoresultingduetoworksundertakenbyS&TorElectricaldeptts.SuchCablefaults
results in the failure of vital signalling and telecommunication circuits.
Henceforth,thefollowingjointprocedureshallbefollowedbyEngineering,Electrical
and  S&T (and RailTel organization, wherever such works are being done by them)
Officers  of the  respective  divisions  and fry  the  Construction  Organization,  while
carrying out any digging work near to existing signalling & telecommunication and
electrical  cables, so that the instances of cable cut due to execution of works can be
controlle'd and minimized.
1.   S&T  Department  (and  RailTel,  where  they  have  laid  the  cables)  &  Electrical

Deptts.shallprovideadetailedcablerouteplanshowingexactlocationofcableat
an  interval of 200m or wherever there is change in alignment so that the same is
located easily by the Engineering official/contractor. This cable route plans shall
be  made  available  to  the  DSEmEN  or  Dy.  CE/C  as  the  case  may  be  by  Sr.
DSTE/DSTE  or  Sr.  DEEroEE  of the  divisions  or Dy.  CSTE/C  or  Dy.  CEE/C
within a reasonable time in duplicate. DSE/DEN or Dy. CE/C will send copies to
their field unit i.e. AEN/SE/P.Way & works.

2.   Before  taking  up  any  digging activity on  a particular work  by  any  agency,  Sr.
DSTEDSTEorSr.DEEroEEofthesectionshallbeapproachedinwritfngbythe

•concerned  Engg  or  S&  T  or Electrical  officer  for  permitting  to  undertake  the
•  work.   After   ensuring  that   the   concerned   executing   agencies   including   the

contractor  have  fully  understood  the  S&T  and  Electrical  cable  route.plan  shall
permit the work in writing.

3.    After getting the permission from S&T or Electrical Deptt. as the case may be, the

I1CheckedBy.
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relevant  portion  of the  cable  route  plan  shall  be  attached  to  the  letter through
which  perinission  is  issued  to  the  contractor  by  concerned  Engg.  official  for
commencement of work and ensuring that the contractors have fully understood
the  cable  route  plan  and  precautions  to  be  taken  to  prevent  dam;ge  to  the
underground  cables.  The  contractor  shall  be  asked  to  study the cable  plan  and
`follow  it  meticulously to  ensure  that the  safety  of the  cable  is  not  endangered.

Such a provision, including any penalty for default, should form part of agreement
also. It is advisable that a suitable post of SE (Sig) or SE (Tele) or SEa3lect.) shall
be created chargeable to the estimates of doubling / Gauge conversion, who can
help  engg agencies  in the  execution  of the  work.  However basic responsibility
will be of the Department executing the work and the Contractor.

4.   The SE (P.Way) or SE (Works) shall pass on the information to the concerned SE
(Sig)  or  SE  (Tele)  or  SE  (Elect.)  about  the  works  being  taken  up  by  the
contractors in their sections at least 3 days in advance of the day of the work. In
addition Engineering control shall also be informed by SE¢.Way) or SE (Works),
which in fun shall pass on the information to the Test Room/Network Operation
Centre of RailTel/IPCAIlectrical Control.

5.   On receiving the above  information,  SE (Sig) or SE (Tgle). or SE Glect:) shall

shall indicate the contact numbers of Test Room/Nctwork Operations Centre of
RaiITel/IPcmlect. Control.

8.   Where the nature of the wock ttaken up by the Engineering deparmenf is such that
the OFC or other S&T cables or Electrical cables is t.o be Shifted and relocated,
notice     of     minimum     one      week     shall      be      given      so     that     the
Division/RailTel/Construction  can  plan the  works  properly  for  shifting.  Such
shifting -works  Shall,  in  addition, ~for  s66urify ,`ind  integrity  of the  cchles,  be
supervised by S&T supervisors / RailTel sripervisors/ Electrical Supervisors.

9.   The  concerned  Sng.vyay)/SE{Works)/SE(Sj®/SEcrele)/SE@lect.)  or  RailTel
supervisors, supervising the work Of the contractor.shall ensui.e that the~existing
emergency  sockets  are not damaged  in  view ®f their .inportance  in  providing
commun ication during accidenvemergency.

I 0. In case of minor nature of works where shifting of cable is not required, in order`
to prevent damage to the cable, the Engineering Contractor shall take out the S&T
or optical  fibre cable  or Electrical cchle caiefully from Jthe `trench and place  it
properly  alongside  at  a  safe  ]coation  before  starting  the  earthwhtk jund.er .the

t,
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supervision  of  SE  (Sig)  or  SE
reburied    soon    after   completion

placement  of the  brick  over  the
Electrjcal   Supervisors.   However,
engineering work.

(Tele)  or  SE  (Electrical).   The  cable  shall   be
of   excavation    with   proper   care   including

cable  by  the  concerned  S&T  supervisors  or
the  work  will  be  charged  to  the  concerned

1 I. In  all  the sections  where major project are to be taken  up/going on  RailTel/S&T
Deptt.  shall  deploy  their  official  to  take  preventive  /corrective  action  at  site  of
work.

12. No new OFC/Quad cable shall be laid close to existing track. It shall be laid close
to  Railway  boundary  as  per  extant  instructions  i.e.   I.0  in  from  the  Railway
boundary  to  the  extent  possible  to  avoid  any  interference  with  future  works
(doubling etc.). It shall be ensured in the new works of cable laying that the cable
route   is  properly  identified  with  electronic  or  Concrete  markers.  Henceforth,
wherever  cable  laying  is  planned  and  before  undertaking  the  laying  work,  the
cable route plan of the same shall be got approved from the concerned Sr. DEN or
Dy.  CE/Constn.  to  avoid  possible  damages  in  future.  Such  approvals  shall  be
granted within 7 days of submission of the requests.

13. The  works  of excavating  the  trench  and  laying  of the  cable  should  proceed  in
quick succession, leaving a minimum time between the two activities.

14. Any damage caused  to  OFC/Quad  cable or Electrical  cable during execution  of
the  woi.k,  necessary  debit  shall  be  raised  on  Engineering  Department who  shall
bear the cost of the corrective action.

15. All  types of bonds i.e.  rail  bond, cross bond and structure  bond  shall  be restored
by the  Contractor with  a  view to  keep the rail  voltage  low to  ensure  safety of
personnel.

16. Above joint  cireular  shall  be  applicable  for  construction  as  well  as  open  line
organization of Engineering,`S&T & Electrical.

I 7. The  S&T cable and Electrical cable route plan should be got approved from  the
concerned Sr. DSTE/ DSTE & Sr. DEB/DEB respectively, before undertaking the
work and completion cable route plan should be finalised Block section by Block
section as soon as the work is completed.

-sd-

qLS.Grover)
AM (E]ec.)

-sd-

Or.K.Goel)
Adv (Sig)

-sd-

Ouc.Sharma)
AM (Tele)

-sd-

(R.Sundararajan)
AM (Works)
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Annexure-2

®

CABLE TESTING RECORD: SUMMARY SHEET

Cable No. Cable Function fiiiiiiiiiiiiiiiiiiii
Cable Size Make
Length PO No. and date
Between Locations Inspection No. andDate

Type of Protection Spare Core Nos,

SN Date of Insulation Test Results Ref. No. of Test Remarks and
Testing Sheet* Signature

Core toCore Core toEarth

IIIIII -i_         -7

I ;-3\,g--,-,

I _    ^`'Lf -.               '-J*``-

I
I `-,`

I -;`.-3_           ..         `J-,          I      S- `      ,I.   /`*-i,+--i-
-   ,,      `     'rd,¥

1`/---     .-£J,1-

`S``, y~    \±~`       r

.            .J,s=,-J,.A,-4F,-`  =`  -r,-         ,

'    '--.i      3`

Th,.+6`<i¢rfe
JI_i -c~i±

+

r`?

*Tests sheets for lnsulation and I+oop resistance results  in matrix  format to be maintained

-
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. ST SHEET

Date of Meggering:
(All figures ,

Signaturenmegaohmsunlessotherwise specified)2930

6 7 10 11 12 13 14 15 . 1 . 1 4
NOE 1 2 3 4

1

2

No    1 E 3

1 4

2 2 5

3 3 6

4 4 7

8 II5 5

6 6 9

107 7

8 8 11

9 12910
10 13

11 1411
12 15 111213

13 16

14 14 1717

1815 15

19

20
1116 16

17

19

2118 18

20

22
19

23
20

2 24
2122

2
22

2

25

23
26

24
25

25 28,

26
26 29

30
27

27

282930
28

29 I130

(All figures in mef7a ohms unless otherwise specified )

Date of Meggerirg:
Slgnature
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Annexure-6

CUT sEerloN 'AA'

i +Tti-I,A'-S

i- L
I.

`,1`

-* i-.-.--&ys -. i -

Pl.AN VIEW

NOTE :
I.   ALL   DfMENsloNS   ARE   IN   MILI.IMETER.

CI]ECKED BY iEisErssE CABLE TRENCII sDoroABLE L^yINGro03

APPROVED BY R. D. S. a. DAme : ,I -I 0-2011
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I.       ,                  I  i`'iioNs^RF,IN MiLLIME.reR
2.      I                    -„ )lITE I,FTllERSON RED B^CK0kouND.
.I.      I                   I ;I )N aoNCRt-IE OF 300mtii FROM.111£ B^SF,OF TIIE M^RKF,R

I tt )NE AT SITE ^T ^1,I. PIACES WIT+I MIX  13:5.
4.      I                     .i r CONCRETE sll^Li, BBor. M25 Mlx ^Ni) WiRE MF^Srt or`

I                         I:MESS SHALL BE USF,D.
5.      i                     \VIN¢ OF -RLY. a.SIC.. Sl+ALL BE I)ONE ON BOTH

; I lE MARKER.

CONCRETE CABLE MARRER SDa/c`^Bu£ L^vlNGro2o
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