141
237476/2020/0/o PED/TI/RDSO

GOVERNMENT OF INDIA

Ministry of Railways

OHE GUIDELINES FOR
INCREASING SPEED POTENTIAL TO 160KMPH
ON

NDLS-HWH & NDLS-BCT ROUTES

INSTRUCTION No. TI/IN/0042

Issued by:

Traction Installation Directorate
RESEARCH DESIGNS & STANDARDS ORGANISATION
MANAK NAGAR
LUCKNOW - 226 011

(For official use only)

Signature N(t OCTOBER,2020

Vez:?‘\
Digitztty signed ly
SURESH KUMAR

Date: 2025.¢6.26
oS T 024 s JRage 1 of 66

Reason: IRH
Locatio w Delhi



237476/2020/0/o PED/TI/RDSO

TITLE: OHE GUIDELINES FOR ZONAL RAILWAYS FOR

SPEED POTENTIAL TO 160KMPH ON NDLS-HWH (INCL. KANPUR-
LUCKNOW) & NDLS-BCT (INCL. VADODARA- AHMEDABAD) ROUTE

INCREASING

INSTRUCTION NO.: TI/IN/0042
PREPARED BY CHECKED BY | APPROVED -
| By
i R T ;
Signature ' /\u‘,u“/ | ¥
W ¢ | "’\/ @»’“
I3 1 \ ! SN
Date | 23"9-”7.0; T 182020 MS:W'ZO 2,(;\1v‘.70
:' ANURADHA MUKESH BHARDWAJ
Name | cmvastavh| KUMAR | CHauphary | SUMILKUMAR
|
T | SSE/OHE | SSE/CIVIL EDTI PED/TL
Designation BESIGN

ASSISTED BY:

[} Shri Shrikant Saroj, Senior Section Engineer,
“ii) Shri Blkesh Kumar, Senior Section Engineer,
i) Shri Sujeet Kumar, Senior Section Engineer,
iv) Shri Dalip Singh Meena, Senior Section Engineer,

v) Shri Dharmraj, Junior Engineer

Page 2 of 66

142



237476/2020/0/o PED/TI/RDSO

OHE GUIDELINES FOR ZONAL RAILWAYS FOR INCREASING SPEED
POTENTIAL TO 160KMPH ON NDLS - HWH(INCL. KANPUR -
LUCKNOW) & NDLS-BCT (INCL. VADODARA - AHMEDABAD) ROUTE

1.0 OHE GUIDELINES

In reference to Railway Board letter No0.2001/Elect(G)170/1 Pt-III dated
07.08.2020, letter No.2001/Elect(G)170/1 Pt-II dated 16.10.2020 & VC held
with Railway Board, concerned Zonal Railways and RDSO on 31.07.2020 &
29.08.2020, the final scheme/guidelines regarding up-gradation of OHE for
increasing the speed potential to 160 KMPH in the territories of NR, NCR,
ECR, ER, WR & WCR on NDLS-HWH & NDLS-BCT routes has been prepared
and detailed below for ready reference to Railways.

1.1 OHE Structure:

1.1.10HE mast & foundation of existing NDLS-HWH & NDLS-BCT section was
designed for 1000/1000 kgf tension with OHE only/ OHE+ RC/OHE+ Earth
wire/OHE+ RC + Earth Wire, mostly with 112.5 kgf/m? wind pressure and in
some portion near Kolkata with 150kgf/m?®. Zonal Railways should check
suitability of existing mast & foundation with OHE and earth conductor for
increased tension of 1200/1200 kgf in OHE against Employment Schedule
Drg No. ETI/C/0730 - Sheet-2 (Annexure-1) for 112.5kgf/m? Wind Pressure.
Alternatively for easy and convenient calculation, Excel sheet for checking
suitability of mast & foundation with Instruction for checking Suitability of
Mast and Foundation (Annexure-2) has been shared to Zonal Railways on
01.09.2020 & one correction was intimated on 24.09.2020. The suitability of
existing mast should be checked and if existing mast is found unsuitable,
OHE should be shifted on new feeder mast. If the existing mast is found
suitable, the OHE can remain on existing mast and only feeder wire will be
erected on new feeder mast.

PORTAL: Portal Structure has been checked for suitability with increase in
tension in OHE from 1000/1000kgf to 1200/1200kgf, with Feeder wire and
AEC. The existing portal has been found suitable for following loading:

OHE) + 2
feeder wire +
2AEC + 2 BWA

SN | Type of | Wind pressure | Suitability with | Suitability with
Portal KGF/M? 1000/1000kgf 1200/1200kgf
Tension in OHE | Tension in OHE

1. N Type 112.5 4 Track (8|4 Track (6

OHE)+ 2
feeder wire +
2AEC + 2 BWA
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150 -Do- 4 Track (5
OHE)+ 2
feeder wire +
2AEC + 2 BWA
2. O Type 112.5 6 Track (126 Track (10
OHE) + 2 | OHE)+ 2
feeder wire + |feeder wire +
2AEC + 2 BWA | 2AEC + 2 BWA
150 -Do- -Do-
3. R Type 112.5 8 Track (168 Track (14
OHE) + 2 | OHE)+ 2
feeder wire + |feeder wire +
2AEC + 2 BWA | 2AEC + 2 BWA
150 -Do- 8 Track (12
OHE)+ 2
feeder wire +
2AEC + 2 BWA

Zonal Railways are advised to check the existing loading of the Portal
Structure and accordingly erect the feeder wire and AEC on the Portal if
loading margin is available as given in the above table.

If loading goes beyond as given in the above table, separate Feeder mast
and its foundation should be selected from Employment Schedule as per
RDSO Drawing No. TI/DRG/CIV/FEEDER-ES/RDS0/00001/20/0 Sheet 1 & 2
(Annexure - 3A & 3B). 25kV Feeder wire (All Aluminum spider conductor of
size 234 sq. mm) arrangement on separate mast for up and down tracks
separately should be provided as per Drawing No.
TI/DRG/OHE/FEEDER/RDS0O/00001/19/0 (Annexure-3).

1.1.2 Feeder Line :

Feeder line has been designed, keeping in the view the provision for shifting
the OHE on it in future. In this way, the feeder Mast will carry the OHE, AEC
and feeder wire, after expiry of the codal life of the existing suitable mast
which will presently carry the OHE and AEC. However wherever the existing
mast has been found to be unsuitable for load of OHE with 1200/1200 kgf
tension and AEC, the new feeder line mast will carry the OHE, AEC and
feeder wire.

In this way it is needless to say that the feeder line should be constructed in
such a way that it can be utilised as the OHE mast in future hence its
pegging plan and Lay out plan should be made accordingly.
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25kV Feeder line arrangement on separate mast for up and down tracks
separately should be provided as per Option 1 or Option 2 as given in para
1.1.3.

Implantation of Feeder masts should be chosen as per para no 20.1 and 20.2
of Appendix-I of ACTM Vol.-II Part II with latest ACS.

The horizontal spacing (along the track) between Feeder mast foundation
and existing OHE mast foundation should be as per drawing given below:

A — |

L] |

[

|-i 'JIE1—-| ! 1 :
FEEDER MAST OHE MAST

[ = ]
i w & x1 iz boflom widih of foundation along the rack of OHE mast and feodor
rmast roppEctively, = = 9

Feeder wire termination should be as per RDSO Drawing No.RE/33/G/05145-
1-Rev.A (Annexure-4).

1.1.3 Feeder Line Employment Schedules

There are two design options for constructing Feeder line:

Option I:

(Feeder Mast and Foundation is designed for load of OHE
configuration of 65 mm? /107 mm? catenary/contact wire with
1200/1200 kgf tension in contact wire and catenary wire, AEC
92mm?and Feeder wire 234 mm?)

New Feeder mast designed for OHE, feeder wire & Arial earth conductor
should be provided as per employment schedule Drg No.
TI/DRG/CIV/ES/RDS0O/00004/19/0 (Sheet-I to III) for 1200/1200 kgf
Tension, 155 kgf/m? wind pressure attached as Annexure-5, 6 & 7 for
implantation of 2.8m, 3.8m & 4.85m respectively.
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Similarly for 178kgf/m? wind pressure zone (Kolkata Region) new feeder
mast should be provided as per employment schedule Drg No.
TI/DRG/CIV/ES/RDS0O/00004/19/0 (Sheet-IV to VI) for 1200/1200 kgf
Tension attached as annexure 8, 9 & 10 for implantation of 2.8m, 3.8m &
4.85m respectively.

New feeder mast will carry the OHE, feeder wire on super mast and aerial
earth conductor as per Drawing No. TI/DRG/OHE/FEEDER
/RDS0O/00002/19/0 (Annexure-11) wherever existing mast is found
unsuitable. In this drawing the Feeder wire has been shown erected on the
opposite side of the track/OHE for ease of execution of work.

Provision of feeder wire required for 2X25kV system in station areas, for 3™
& 4" line, under FOB , ROB & at places where clearance from other track is
very less (Near DFCCIL track etc.), feeder wire may be provided towards
OHE side on supermast. In places where clearance is very low, 25kV feeder
cable of suitable size of voltage grade 26kV/45kV (52kV) as per IEC 60840
for 600 amp current carrying capacity as used in Metros may be provided.

Implantation of new feeder line mast should be chosen as per para no 20.1
and 20.2 of Appendix-I of ACTM Vol.-II Part IT with latest ACS.

The new Feeder line spans should be chosen from respective Employment
Schedule. In case new foundation is infringing with the old OHE mast
foundation, the new feeder line span can be reduced to nearest lower value
of the permissible span. The two consecutive spans shall not normally differ
by more than 18m as per Para 5.5 of ACTM Vol. II Part-II.

Option II:

(Feeder Mast and Foundation designed for load of OHE configuration
of 125mm?/150 mm? catenary/contact wire with 1500/1500 kgf
tension in contact and catenary wire, AEC and Feeder wire 288
mm?)

This option should be adopted for providing Feeder mast & foundation
suitable for higher size of OHE conductors (125/150 sg.mm
Catenary/Contact wire) with 1500/1500kgf tension, higher size feeder wire
(288 mm?) and AEC (92mm?).

New Feeder mast designed for OHE, feeder wire & Arial earth conductor
should be provided as per employment schedule Drg No.
TI/DRG/CIV/ES/RDS0O/00004/20/0 (Sheet - I to III) for 1500/1500 kgf
Tension, 155 kgf/m? wind pressure attached as Annexure-12, 13 & 14 for
implantation of 2.8m, 3.8m & 4.85m respectively.
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Similarly for 178kgf/m? wind pressure zone (Kolkata Region) new feeder
mast should be provided as per employment schedule Drg No.
TI/DRG/CIV/ES/RDS0O/00004/20/0 (Sheet-IV to VI) for 1500/1500 kdgf
Tension attached as annexure - 15, 16 & 17 for implantation of 2.8m, 3.8m
& 4.85m respectively.

New feeder mast will carry the OHE, feeder wire on super mast and aerial
earth conductor as per Drawing No. TI/DRG/OHE/FEEDER/
RDS0O/00002/20/0 (Annexure-18), wherever existing mast is found
unsuitable. In this drawing the Feeder wire has been shown erected on the
opposite side of the track/OHE for ease of execution of work.

Provision of feeder wire required for 2X25kV system in station areas, for 3™
& 4" line, under FOB , ROB & at places where clearance from other track is
very less (Near DFCCIL track etc.), feeder wire may be provided towards
OHE side on supermast. In places where clearance is very low, 25kV feeder
cable of suitable size of voltage grade 26kV/45kV (52kV) as per IEC 60840
for 800 amp current carrying capacity as used in Metros may be provided.

However, Presently OHE will have 65 mm?/107 mm? Catenary/contact wire
with 1200kgf/1200kgf tension. Feeder wire and AEC conductor shall be 234
mm? & 92mm? respectively.

Implantation of new feeder line mast should be chosen as per para no
20.1 and 20.2 of Appendix-I of ACTM Vol.-II Part IT with latest ACS.

The new Feeder line spans should be chosen from respective Employment
Schedule. In case new foundation is infringing with the old OHE mast
foundation, the new feeder line span can be reduced to nearest lower value
of the permissible span. The two consecutive spans shall not normally differ
by more than 18m as per Para 5.5 of ACTM Vol. II Part-II.

Preferably this design of the feeder line should be adopted by the Zonal
Railways as this design of feeder line is suitable for 200kmph train operation
in future.

1.1.4 Revised Wind Zones: The territorial limits of revised wind zones are
available in IS 875-Part 3 (2015) which is attached as Annexure-19.

1.2 Modification in OHE:

1.2.1 Tension in OHE Conductors:

To increase the operational speed of OHE from existing 140 kmph to 160
kmph, the static & dynamic parameters of OHE like tension in conductors,

Page 7 of 66



148
237476/2020/0/o PED/TI/RDSO

elasticity, push-up, wave propagation velocity, Doppler coefficient, reflection
coefficient & amplification coefficient needs to be improved. For this, tension
in contact (107 mm?) and catenary wire (65 mm?) is to be increased from
1000 kgf to 1200kgf.

With 1200 kgf tension of contact wire, condemning diameter of contact wire
will increase from existing 8.25mm to 8.42mm to achieve minimum factor of
safety of 2.3.

1.2.2 Regulating Equipment:

Regulating equipment (Three Pulley Type higher tension) should be provided
as per RDSO specification no. TI/SPC/OHE/3PHTATD/0150 with ACS 1) with
counter weight eye rod as per drawing no. ETI/OHE/SK/588 Rev. B
(Annexure-20).Counter weight assembly should be provided as per RDSO
Drawing No. ETI/OHE/SK/587 Rev. B (Annexure-21). X-Y value adjustment
chart is attached as Annexure- 22.

1.2.3 Dropper Schedule:

Dropper schedule for 1200/1200 kgf tension with 0.8mm/m pre-sag in OHE
issued vide this office letter no. TI/OHE/GA/2018 dated 20.09.2018
(Annexure-23 to 29). Dropper Schedule for 0.9/0.9m Encumbrance is
attached at Annexure - 30. For 72m span presag will be 58mm (0.8X72).
Dropper Assembly should be provided as per Drg. No. ETI/OHE/P/1190 Rev.
B.

1.2.4 Contact wire Gradient:

Reduction of Contact wire Gradient to be done from 3mm/m to 2mm/m &
Relative gradient from 1.5mm/m to 1mm/m.

1.2.5 Adjustment at turnouts:

Operation of the Gatimaan express train is being done at 160 kmph,
between Palwal - Agra section. Following works have been done in OHE at
turnout locations to prevent panto-entanglement as per CEDE/NCR letter no.
EL/TRD/NCR/Gatimaan dated 19.11.2018 (Annexure-31)

a. At obligatory mast vertical gap between main line and turn out contact
wire is to be maintained between 50 to 60mm.

b. At 5m distance from obligatory mast, gap is to be maintained at 50 mm.

c. At 10m distance from obligatory mast, gap is to be maintained between
40mm to 50mm.

d. Track separation is to be kept between 290mm to 550mm. Mast should be
changed if track separation is less than 290mm.

e. Span length of turnout location reduced during increasing track
separation.

f. From main line to loop line “take off” may be maintained in between 720
to 750mm.
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1.2.6 Drop Bracket Assembly & Steady Arm:

Drop Bracket Assembly as per Drawing No. ETI/OHE/P/2360 shall be
provided along with steady arm as per drawing no. ETI/OHE/P/2390
attached as Annexure-32 & 33 respectively.

1.2.7 Current Carrying ‘A’ Dropper:

Current carrying ‘A’ dropper as per Specification No.TI/SPC/OHE/CCFD/
0160(02/2020) or one C jumper (in span jumper) in every span should be
provided. The Drawing Nos.TI/DRG/OHE/CCD/RDS0O/00001 to 4/20/0 for
current carrying dropper assembly, Catenary wire clamp, Contact wire
Clamp, Compression sleeve, thimble & cable lug for current carrying
droppers is attached as Annexure-34, 35, 36,37.

1.2.8 Droppers:

Rigid droppers shall not be provided, only loop type droppers should be
provided.

1.2.9 Double Pole Isolator:

Double pole Isolator type II should be provided at Insulated Overlap of 1250
Amp rating as per Specification No. ETI/PSI/133. Mounting Arrangement
should be as per Drawing No.ETI/OHE/G/06005 Sh-2 & ETI/OHE/G/06008
for mast and portals respectively as per Annexure-38 & 39 respectively.
Double pole Isolator of 1600 Amp capacity should be provided if 65/107 (Cu-
Ag CW) or 125/150 OHE is planned to be provided in future.

1.2.10 Porcelain Section Insulators should not be provided on main line.
This should be replaced by Light weight PTFE type Section Insulator (if
unavoidable).

1.2.11Cross type OHE to be converted into Overlap type.

1.2.12 G Jumpers: 105 mm? G Jumper may be replaced by 160 mm? G
Jumper as per specification no. ETI/OHE/3(2/94) with the approval of CEE.

1.2.13 Structure Number Plate:

Retro reflective structure number plate shall be provided as per Railway
Board letter No. 2001/Elect (G)/170/1 Pt dated 07.05.2012 (Annexure -
40).Retro Reflective number plate may be provided at additional masts if
required, by Zonal Railway, as per Rly Board’s letter No. 2001/Elect
(G)/170/1 Pt dated 18.10.2012 (Annexure-41).
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1.2.14 Contact Wire :

For these two routes contact wire replacement work wherever due should be
done with 107 sq. mm silver bearing grooved copper contact wire as per
specification no. TI/SPC/OHE/CW(Cu-Ag)/0130 if vendor developed.

The current carrying capacity of OHE with Cu-Ag contact wire (107mm?) and
Cu-Cd catenary wire (65 mm?) for 80°C maximum allowable temperature
with wind velocity 0.6m/s will increase to 696 amp from 600amp current
carrying capacity of OHE with Cu contact wire (107mm?) and Cu-Cd catenary
wire (65 mm?) for 70°C maximum allowable temperature with wind velocity
0.6m/s.

1.2.15 Simulation study/Field trial for OHE and pantograph dynamic
interaction should be carried out by Railways to validate OHE design as per
EN 50367/EN 50318.

1.3 Earthing & Bonding:

AEC (Arial Earth Conductor) & BEC (Buried Earth Conductor) shall be
provided to contain the touch & step potential of the track. AEC of 12.24 mm
dia. ACSR Raccoon conductor should be erected on the back side of the OHE
masts/Portals. Similarly BEC of 20 mm dia.(cross section 238.64 mm?),
galvanized steel conductor should be laid underground along the UP and DN
track separately, 300mm below ground surface and approximately one
meter away (or as per site conditions) from the OHE foundation towards
opposite direction of track. The BEC will be connected to each OHE
mast/Portal and Feeder mast by same conductor having Tee Connector &
Lug Connector as per Drawing No. TI/DRG/OHE/TC/RDS0O/00001/20/0 &
TI/DRG/OHE/SC /RDS0O/00001/20/0 attached as Annexure 42 & 43 for BEC
end and Lug for connection with mast/portal .The cross bonding of the UP
BEC -UP Mast/Portal-UP Traction Rail-DN Traction Rail-DN mast/Portal -DN
BEC should be done by 50X6 mm MS/GS flat at every 450 mtr. The details
of the AEC/BEC and cross bonding scheme are given in drawing no
TI/DRG/OHE/EARTHING/RDS0O/00001/20/0 (Annexure-44).

At stations, BEC conductor should be laid underground for Loop lines &
platform also. BEC can be run on the side wall of Platform (platform coping)
with suitable clamp & bolt grouted in the coping. BEC should be connected to
Earth Pit as per Drawing No. ETI/OHE/P/7020 Rev. B at every 450m
wherever it is exposed above the ground. At Bridges/Platform coping laying
arrangement of BEC should be as given in Annexure-45.

For Three line and four line section separate BEC should be provided for
each line.

The above recommendation are as per prevalent practice used in 2X25 KV
system with 12 KA fault current adopted by other projects in country.
However the adequacy and efficacy of this earthing and bonding system
should be verified by the simulation studies/measurements of the touch and
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step potential of the rail in normal load and short circuit condition for
compliance with EN 50122-1 and IEC 62128-1 (2013).
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1.5 LIST OF DRAWINGS:

SN

Description

Drawing No

Annexure

1.

Employment Schedule for OHE mast
(9.5m) wind pressure 112.5kgf/m?
Copper OHE with 1200 kgf tension
(OHE+EW)

ETI/C/0730 - Sheet-2

1

Instruction for checking Suitability of
Mast and Foundation

25kV  Feeder
Separate mast

Arrangement  on

TI/DRG/OHE/FEEDER/RDSO
/00001/19/0

Employment Schedule for 25kV
Feeder Arrangement on Separate
mast for 155kgf Wind Pressure

TI/DRG/CIV/FEEDER-
ES/RDS0O/00001/20/0
(Sheet-I)

3A

Employment Schedule for 25kV
Feeder Arrangement on Separate
mast for 178 kgf Wind Pressure

TI/DRG/CIV/FEEDER-
ES/RDS0O/00001/20/0
(Sheet-1I)

3B

Feeder Termination Drawing

RE/33/G/05145-1, Rev. A

Employment Schedule for OHE Mast
(9.5m) wind pressure 155kgf/m?* &
2.8 m/3.8 m/4.85 m implantation
(OHE + Feeder wire + Earth wire)
for 1200 kgf tension in 65 mm?
catenary wire & 1200kfg tension in
107 mm? contact wire.

TI/DRG/CIV/ES/RDS0/0000
4/19/0 (Sheet-I to III)

5,6,7

Employment Schedule for OHE Mast
(9.5m) wind pressure 178 kgf/m*&&
2.8 m/3.8 m/4.85 m implantation
(OHE + Feeder wire + Earth wire)
for 1200 kgf tension in 65 mm?
catenary wire &1200kfg tension in
107 mm? contact wire.

TI/DRG/CIV/ES/RDS0O/0000
4/19 /0 (Sheet-1V to VI)

8,9,10

General Arrangement of OHE with
Feeder, Earth wire & BEC
(1200+1200)

TI/DRG/OHE/FEEDER/RDSO
/00002/19/0.

11

10.

Employment Schedule for OHE Mast
(9.5m) wind pressure 155kgf/m3&
2.8 m/3.8 m/4.85 m implantation
(OHE + Feeder wire + Earth wire)
for 1500 kgf tension in 125 mm?
catenary wire & 1500kfg tension in
150 mm? contact wire.

TI/DRG/CIV/ES/RDS0O/0000
4/20/0 (Sheet-I to III)

12,13,14

11.

Employment Schedule for OHE Mast
(9.5m) wind pressure 178 kgf/m? &
2.8 m/3.8 m/4.85 m implantation
(OHE + Feeder wire + Earth wire)
for 1500 kgf tension in 125 mm?
catenary wire & 1500kfg tension in
150 mm? contact wire.

TI/DRG/CIV/ES/RDSO/0000
4/20/0 (Sheet-1V to VI)

15,16,17

12.

General Arrangement of OHE with
Feeder, Earth wire & BEC

TI/DRG/OHE/FEEDER/RDSO
/00002/20/0.

18
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(1500+1500)
13. | Territorial limits of revised wind - 19
zones
14. | Counter Weight Eye Rod ETI/OHE /SK/588 Rev. B. 20
15. | Counter Weight Assembly ETI/OHE/SK/587 Rev. B 21
16. | X-Y adjustment Chart TI/DRG/OHE/ATD/RDS0O/00 22
003/99/0
17. | Dropper Schedule TI/DRG/OHE/DROP/00001- 23 to 30
00007/18/0 &
TI/DRG/OHE/DROP/RDSO/0
0001/20/0
18. | CEDE/NCR letter no. EL/TRD/NCR - 31
/Gatimaan dated 19.11.2018
19. | 25mm drop Bracket Assembly ETI/OHE/P/2360- Rev. N 32
20. | BFB Steady Arm Assembly ETI/OHE/P/2390-Rev. C 33
21. | Current Carrying Dropper Assembly TI/DRG/OHE/CCD/RDS0O/00 34
001/20/0
22. | Catenary wire Clamp for Current | TI/DRG/OHE/CCD/RDS0O/00 35
Carrying Dropper 002/20/0
23. | Contact wire clamp for Current | TI/DRG/OHE/CCD/RDS0O/00 36
Carrying Dropper 003/20/0
24. | Compression sleeve, thimble & cable | TI/DRG/OHE/CCD/RDS0O/00 37
lug for Current Carrying Dropper 004/20/0
25. | Mounting details of Double Pole | ETI/OHE/G/06005-Sheet 2 38
Isolator on Mast (For 2X25kV)
26. | Mounting Details of Double Pole | ETI/OHE/G/06008 39
Isolator on Portals (For 2X25kV)
27. | Railway Board letter No. 2001/Elect - 40
(G)/170/1 Pt dated 07.05.2012
28. | Railway Board letter No. 2001/Elect - 41
(G)/170/1 Pt dated 18.10.2012
29. | Tee Connector suitable for 20mm dia | TI/DRG/OHE/TC/RDS0O/000 42
GS wire to 20mm dia GS wire 01/20/0
26. | Straight Connector suitable for | TI/DRG/OHE/SC/RDS0O/000 43
20mm dia GS wire to 20mm dia GS 01/20/0
wire
21 Cross Bonding Arrangement TI/DRG/OHE/EARTHING/RD 44
S0/00001/20/0.
22 BEC Arrangement on Bridges and | - 45
Platform Coping
23 Railway Board letter - 46
No.2001/Elect(G)170/1 Pt-III dated
07.08.2020
24 Railway Board letter - 47
No.2001/Elect(G)170/1 Pt-II dated
16.10.2020
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1.6 LIST OF SPECIFICATIONS & APPROVED VENDORS

SN | Description of Specification No. Annexure | Vendors
item
1 Three Pulley | TI/SPC/OHE/3PHTA - 1.M/s Kamgar
Higher Tension | TD/0150 with ACS 1 Engineering Mumbai
ATD 2.M/s Shree steel Wire
Rope Ltd. Mumbai
3. M/s Economic
Electrical Kolkota
4.M/s Khatri Casting,
Mumbai
2 107 sq.mm | TI/SPC/OHE/CW(Cu - Draft under approval
Silver  bearing | -Ag)/ 0130
Grooved Copper
Contact Wire for
Electric traction
(Draft)
3 Current TI/SPC/OHE/CCFD/ - Draft under approval
Carrying 0160
Dropper (Draft)
4 Double Pole | ETI/PSI/133 - Under revision
Isolator
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ANNEXURE 2

INSTRUCTION FOR CHECKING SUITABILITY OF

EXISTING MAST AND FOUNDATION

1. Select the Excel Sheet as per mast location.
2. Fill up the following Input design data in Value column.
() OHE span length
(i)  Tension in conductors =1200 kgf
(iii)  Weight of man = 0 kg
(iv)  Radius of curvature for Curved Track/Tangent Track
(v)  Wind Pressure- 112.5kgf/m? for NDLS-HWH & NDLS-BCT
section/150kgf/m? for Kolkata Region
(vi) Factor for Conductor -0.67
(vii) Factor for OHE Mast- 1 for Rolled Mast/1.5 for Fabricated Mast
(viii) Diameter of Contact wire-12.24mm
(ix) Diameter of Catenary wire-10.5mm
(x)  Diameter of Earth Wire- 12.27mm

3. Compare total calculated bending moment with the permissible
bending moment strength . Mast is suitable if permissible bending
moment > Calculated bending moment .

4. For checking suitability of foundation the foundation drawing No.
ETI/C/0058 Sheet 1 to 5 should be referred. The FMB code indicated
in above drawing for calculated bending moment should be higher or
equal to existing foundation at site.

5. There is a correction in Excel sheet circulated on 1.09.2020 for
checking Mast and foundation suitability. For ACC outside sheet- Row
no. 72-Bending moment due to radial pull on ACC wire up to radius
400m will be negative value (inadvertently it has been mentioned in
sheet as positive) and below radius 400m  positive

value(inadvertently it has been mentioned as negative) will be taken.
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ANNEXURE 3

BAAST

BasWRs) o |

T OF MLUFF.

Page 17 of 66

o

h

2143

- — — — — ——

IMPLANTATION

ARES) GALVANISED STEEL
CONDUCTOR [ BEC)

REF DESCRIFTION PART NO. |GTY
MO
1 | suspENsIoN CLAMP 1580 1
2 | 9 TONNE BSULATOR ASSEMBLY 8020 1
3 i mm SINGLE CLEVIS ASSEMBLY 5040 1
4 SMAF HEADED FIM & 20,60 men LONG
WITH 263 b
PLANE WASHER & SPLIT FIN 4 X 236
5 | SURERMAST CROSS ARM pr— %
5 | ™ 16 BOLT 5038 WITH NUT, -
LOCK NUT & PLAIN WASHER ki
SUPER MAST CHANNEL
T ismc 1003 pozimostE0il | 2
B | BATTEN PLATE (TYPE-I} a6 ]
a SUSPENSION SUPPORT a014 OR 1
Bi14-1
a0 | 20 MM DIA. AND 236 SCMM [ NOMINAL
; AS PER Is:
CROSS SECTIONAL it

NOTE :-

1. ALL DIMENSIONS ARE IM mm

2.THE 25 KV ALUMINIUM FEEDER WIRE ( 19.95 MM DIA. AMD 233.8

SOMM CROSS  SECTIONAL AREA) SHALL BE RUN OM THE REAR

SIDE OF THE FEEDER MAST. THE FEEDER MAST WILL HAVE MINIMUNM
IMPLANTATION OF 2.8BM

3. SPAN OF FEEDER LINE WILL BE SAME AS OHE SPAM.

4. TENSION LENGTH OF FEEDER LINE WILL BE 1500M.

S.5UITABLE SUPER MAST AND CROSS ARM SHOULD BE USED AS PER
SITE COMDITION TAKING IN TO ACCOUNT THE GROUND CLEARANCE
& LATERAL CLEARAMNCES IN OPEN ROUTE, ACROSS AND ALONG THE

STREETILC GATE.
6. MAST AND FOUNDATION SHOULD BE SELECTED AS PER DRAWING
NO_TIDRG/C IWIFEEDER-ES/RDSO/DDO01/20/0 SHEET 1 & 2.
T.BEC WILL BE CONNECTED TC EACH FEEDER MAST BY BEC
CONDUCTOR WITH SUITABLE TEE CONNECTOR AT OME END & LUG
ARRANGEMENT AT MAST END.

EC

[£x]

-

THIS DRAWING IS5 THE PROPERTY OF RESEARCH DESIGNS & STANDARDS ORGANISATION
[MINISTRY OF RAILWAYS) LUCKMOW-11, INDIA AND SHALL MOT BE USED, COFIED OR
REFRODUCED IN PART OR WHOLE, WITHOUT PRIOR COMSENT IN WRITING.

25 kV FEEDER
ARRANGEMENT ON
SEPARATE MAST

FOR
NDLS-HWH & OTlZ
NDLS-MUMBAI ROUTE

[BHARDWA) CHALUDHARY)

REF. ETI'L/PiED2n CROSS REF -
oATH| oo MATURE OF OO RETIALS R,D,S_O-
paTe] NakE IT)/DRG/OHE/FEEDER/
or RDSO0/00001/19/0
o —
el tﬁﬁ-‘;;n%ﬁr’ L CK
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ANNEXURE 3A

EMPLOYMENT SCHEDULE: WIND PRESSURE 155 KGF/SQM
BAST O CHITS IDE OF CUIRYED TRACK BAST O TNSIDE OF CURYED TRA
B | o —
TYPE OF MAST A53 | B-1%0 | TYFE OF HAST RS2 I B- 150
| MR WERSIME WERSIME
P WLADELE (LSS ] Mormal Iacation | :HAHT“D].'IEJ [neas.] Mormal lecation |
| dm} ) mem - Em} Ll mem
i nEy, oEs 30 30 | = sy, DER, o
e &5 L] 1 Fard %5
| FEM CoDs ar 1857 | 2200 FEM COme 54T aar
= R, GEE, 30 0 | zzon L ] o
72 Ias | BT 3D
[ | 220 FEME CODE Ba7 147 y 2200 FEAS CODE 147 sa&7
Z3F0 REY. TEF 30 =0 2000 REY. TEF. [} 1]
| B =DD &3 ———— el L]
29D FaM, TODE 1&7 2e00 FEHL COE 47 1&7
200 RV, TEF =0 20 1500 RV, DEF L o
[ =10 : 58.5 =i
SECED Fak, CODE e 17 2500 FEM, CORE 247 1&7
SE00 REY, TEF =D =0 2200 REY. TEF. o ]
8.3 F10 >4 f— FZ0
3450 Fa&s. COnE 147 1ar 2150 FEM. COE 240 250
IO REY. TEF, 30 30 | 5150 REY. TEF, [ o
T FzZ0 4F,3 F 30
1850 FRM, TO0E 2.&0 14D 250 FEM, TODE 240 2&0
1d50 REY, TEF 30 1 R | 250 REY. TEF: Lo} o
AT 30 1 a5 3%
1 250 FRE SODE =R ] 1&D o0 FEH. SODE 240 8&0
220 REVW: TEF =0 =0 o0 RiEW. CEF L} o
43 380 L ARs — ITFS
TG FEM OO a0 120 550 FEM. COCE 140 120
] ey, oEr. an bl =m0 Ay, DeEr (] o
&3 FF3 T RS
Y FEML oD 150 120 400 PEML T 140 130
=] R TER. 30 20 i q 440 AR, TER L] o
= 405 F0.3 & 4835
| | A0 FIM. COoDs 10 120 y 300 FESL T 140 B
1 A0 RS TEr ) =0 F00 AR TER. o o
213 415 EF =3 455
Fo FEMCODE 40 10 | =00 FEM_TODE 1490 1a0
G LESToRE = 30 20
7 455
04 rEM CODE 540 120

mE BB

F

2

BASIE WIHD SPEED 47 s o] AR CHALDEHRS T

PRESSUEE 152
L2682 kgl TEKSIOH W
RO BT
oen aon o or won, e R. I 5. 0.
[r

= T,/ BRG,/ GV, FEEER —ES

FROSO,/00000 72050
e

| ) HOT TC STALD |-n-l
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EMPLOYMENT SCHEDULE: WIND PRESSURE 178 KGF/SQM
MAST ON OQUTSIDE OF CURVED TRACK MAST ON INSIDE OF CURVED TRACK MHOTES:—
TYPE OF MAST rs) | e-150 TYPE OF MAST rsy | e-1s50 S oeuen s § e fon K s of S w0 D %2 /e
e |rav1US V(Emkii"f NORMAL Do | raD1US V(E:f:"f NORMAL CUCULTED A5 FER CLASE 5.4 OF B 73 (Pat-3)-2915 (R0,
omy | ™ A LOCATION oy | (M) e LOCATION 2 TS SUALOMOT SCHEDULE 15 ACPUCALE RIR 25 & FEETER ARRANGEMENT ON SEPARKTE MAST FOR
NOLS—HWH & NOLS—WUMBA ROUTE OWLY.
Fepr— = = = Pr— & S 3 DE 259 FEITER SHALL BE RUN ON T FEAR SIE OF DHE FEEDER WAST. TME FEEDER MAST WLL
e « ° - R 4 WST OF ECHOWS SOF Sl 8F SEECTD.
FaM, o = FaM. =
SV SRl | S22% Szl s i B g 5 FOUNDAION SDOM3 SOUENT (FEM) CODE GVE THE NECESSARY CROSS REFERENCE YO ECUNALENT
/ORGP0, FOS0,/00001,
= Rev. OEF- | 20 - 2500 REV. DEF. o - DA T O (R By e e st
63 200 63 265
= Ve = e PR = & uagmm?wmumgm-umm
7. WHERE SOATR 5 CONSIERED ON FEEDER NAST, B-200 MAST WITH FEN CODE~381 SHMLL BE USED.
2500 e, OEF. 20 : 1906 REV. DEF. o o
& ¢ mEEEeme X o mes oo s roame
1900 FeM. cooE | 1S54 : 1600 fem. cooE| 147 137
1900 QEV, DEF. 20 20 1600 REV. CEF, o o R e
53.5 265 54 260 (Poamve)
1600 FeM. cooE | 147 147 1100 fem. cooE| 147 147
1660 REV, OEF, 20 20 1400 REV. CEF, o o
54 260 49.5 265
1200 Fem. cooE | 147 147 1150 fam. cOoE| 147 157
1409 REV. DEF. 30 30 1150 REV. CEF. o
495 265 a9.5 260
1150 FBM. COOE 147 147 250 famM. cooe 147 147
1150 REV. OEF. 30 30 as50 REV. DEF. [a]
a9.s aso as 360
es0 FeM. cooE | 147 147 7a0 rom. cooe| 147 147 ““THIS DRAWNG IS THE PROPERTY OF RESEARCH, & STANDARDS
ORGAMISATION (MNISTRY LUCKNOW—220011, INDWA AND
850 REV. DEF. 30 30 700 REV. DEF. o o SHALL NOT BE USED, COPIED OR ™ PART OR WHOLE,
45 aso a0.5 375 WITHOUT PRIOR CONSENT IN WRITING.”
700 FBM. COODE 147 147 550 Fam. CooE 147 147 EMPLOYMENT SCHEDULE FOR 25kV FEEDER
700 REV. DEF. 243 20 550 Asv. DEF. o o ARRANGEMENT ON SEPARATE MAST
aa.s 375 26 405
= = = T NDLS—HWH & NDLS—MUMBAI ROUTE
FBM. COOE 47 4 4 FeM. OO 4 <
=0 : 187 g0 4 ol LG 147 BASKC WIND SPEED 50 m/s Un-2| (BHARDWAJ CHALDHARY)
sso0 REV. DEF. 30 30 a00 REV. CEF. o o WIND PRESSURE 178 L
13 405 21.5 415 1212 igf TENSION ™
400 FEM. COOE 147 147 300 ram. cooe| 140 140 18.95mm?
400 REV. DEF. 20 20 100 REV. CEF. o 0 5/0 WOO—A|CROSS REF:—
315 a:s 27 455 I
200 Fem. ccos | 140 140 200 rem.coos| 140 140 P R. D. S. O.
[oaTE] MAME
5 200 s PEVO 0 20 /DRG/CIV/FEEDER~ES
 C
200 FEM. CCOE 140 140 /RDS0/00001/20/0
=2
2 NOT 70 SCMX | REXT-R
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ANNEXURE 4
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ANNEXURE 5

EMPLOYMENT SCHEDULE: WIND PRESSURE 13SKG/SOM

NOTES:—
1. BOOMD M WO SUD OF 33 mfe THE TS SLL HAE 10 BE STOPPER.
2 S EMPLOMMDN SOEDULE 5 APPLONLE FOR GREDE MECION OF DASIC B8O WEID 47 el OF

R 8 PR R kO a7 e s o

3 DE OTLONC RECION AREA FACTORDNE) WIS NOT SEEN COMSDERED M THE DESION CALCULANN
MAST ON OUTSIDE OF CURVED TRACK & :_ll‘::::‘.
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BETND THE WD SPEID OF 33 mv/e, HE TRANS WL HAE TO BE SIOFPED.

WITHOUT PRIOR CONSENT IN WRITING.*
EMPLOYMENT SCHEDULE FOR OHE
WIND PRESSURE 178 kgf.
g gt B
1200 kgf TENSION IN CONT.107mm2 | =7 | :
(Wi TION MORE THAN 2.8M
AND UP TO 3.8M)
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ANNEXURE 10

EMPLOYMENT SCHEDULE: WIND PRESSURE 178KGF/SOM HOTES:—
1. HOTND HE WD SEID OF 35 m/e, THE TRAE WL W€ 1O B SIOPPER.
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ANNEXURE 11

REF]
g DESCRIPTION PART NO. KT
1 | SUSPENSION CLAMP i 1. 4LL DIMENSIONS ARE 1N mm
2.THE 25 K\ ALUMINIUM FEEDER WIRE ( 19.95 MM DIA. AND 233.8
2 &6020
R - SOMM CROSS SECTIONAL AREA} SHALL BE RUN ONM THE REAR
= 3 | 18 mm SINGLE CLEVIS ASSEMELY 5040 SIDE OF THE MAST . THE FEEDER MAST WILL HAVE MINIMLUIKM
" SNAP HEADED FIM & 20,60 mm 282 IMPLANTATIDN OF 2.6M
LONG WITH 3. TENSION LENGTH OF FEEDER LINE WILL BE 1500M.
PLANE WASHER & SPLIT PIN 4 X 4.SUITABLE SUPER MAST AND CROSS ARM SHOULD BE USED AS PER
EL] SITE COMDITION TAKING IN TO ACCOUNT THE GROUND CLEARANCE
5[ BERMAET oS ARM 80158012 2 & LATERAL CLEARANCES IN OPEN ROUTE, ACROSS AND ALONG
TSR THE STREETILC GATE.
i Btk Strbnbiberl Y /3 ML 12 5. BEC WILL BE CONNECTED TO EACH MAST BY BEC CONDUCTOR
— | SUPER MAST CHANNEL WITH SUITABLE TEE COMNECTOR AT ONE END & LUG
Sy [1SMC 100) Bazimpet/E0T | 2 ARRAMGEMENT AT MAST END
6. SPAN, MAST AND FOUNDATION SHOULD BE SELECTED AS PER
g | BATTENFLATE (PYPEH) BO1E 1 DRAWING MO.TIDRG/ESROSOMO004/18/0 | SHEET 1-8) .
7.THE CROSS BONDING OF UP BEC-UP MAST/PORTAL- UP TRACTION
i) [ RS LR pribdied : RAIL-DN-MAST/PORTAL-DN BEC SHOULD BE DONE BY 50X6 MM
[12.27 men DIA. OF STEEL REINFORCED MSIGS FLAT AT EVERY 450 M.
10 PAL LR RNELISE RAACCOOM (50 MM2 Cu
ECUNALENT) {AEC)
20 MM D18, AMD 2348
11 SO0 { NORMINAL CROSS
g SECTIONAL AREA] GALVANISED ﬁqﬁg'
STEEL CONDUCTOR [ BEC h
THIS DRAWING IS THE PROPERTY OF RESEARCH DESIGNS 8 STANDARDS ORGANISATION
(MINISTRY OF RAILWAYS) LUCKMNOW-11, INDIA AND SHALL NOT BE USED, COPIED OR
| REPRODUCED IN PART OR WHOLE, WITHOUT PRIOR CONSENT IN WRITING
| GENERAL
: ARRANGEMENT OF OHE
| " — WITH FEEDER , EARTH
: WIRE AND BEC
| B0 NI FOR o2 [BHARMDAL CHALDHARY]
i NDLS-HWH &
§@\ ! g & —— G NDLS-MUMBAI ROUTE
TOP OF MUFF. =
- F ' | ' L
‘ % ]
: | : REF. ETWCPBO2D CROSS REF
i jf—-ses NOTE NO. 7
i Fopi parE| woa MATUNE 0D fraTias R:.D.S.0O.
1 '
L —|— . [DATE| HAME | TI/DRG/OHE/FEEDERY/
DR RDSO/00002/19/0
T
A 28 MOOEED ARG CK
o — —
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ANNEXURE 12

MNOTES:—
1. SOMMD THE WIND SPEED OF X3 m/a THE TRAMS WAL HRE TO BE STOPPED.

2. TS SMPLOVMENT SCHEDWLE IS APPUCASLE FOR GFFEN FECON OF SASK WAD SPEED 47 m/s OF
ACUSE-1 OF 875 {Pot-3)-291 WHD PRESSUSE 1SS Koffa?
CACULNED AS PER OLAISE 8.4 OF 508 2005 REV.AE).

3 THE CITLONC REGION AREA FACTORINA) HAS WOT SEEM CONSOERED M THE DESION CALCAATON
- 3)~20LS{PEV.

E{e) UMDER OVERLAF CENTRAL LOCATION IN TANCENT TRACK 54 mefre SPAN IS CONSODERED.

(5] THE SPANS ON SPECIC LOCATION UKE, SRIDGES. OVERUAPS, TURNDUTS, AEUTRAL SECTION ETC
SHALL BE &S PER PARA NO. 121, S8 57, 55 OF ACTH YOLA, PART-2.

B THE ARSAMGEIMONT OF OWE AT SUFPORT HAS SED( CONSDEAED AS SER SRANNG WO. E1/0NE/02902.
SEa-ysee-B

0. WAST OF ECONOMIC SUE SMALL SE SELECIED.

TTHIS DRAWING IS THE ANDARDS
(i OF RAKWAYS). LUCKNOW-226011, INDIA AND
SHALL NOT BE USED, COPIED ED,
WITHOUT WRITING.”
EMPLOYME| OHE

{BHARDWAJ CHAUDHARY)

REF:— CROSS REF:—
owre oo watuse or woo. e R. D. S. O.
DATE NAME
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/00004/20/0
o
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36 =291 405
<00 s cooe | 278 378 Se - - lasol - | 199 - - | seu = =
P ——, e S0 30 30| - - - =0 =0 - =a -
s ===d sas
£ rvacoce | 1vm ave | - = B = - =
R, ey - - - - - - -
27 2991 4ss 30} 30! 30 20 30 >0
200 rsscoe | sas aas S| - - - (s - [sec - - - s -
MAST ON TINSITIDE OF OLURWVED TRACK
B 200 B 225 B 250 S PN
TYFE OF MaST <200 <225 “ 250
s arcare
e ey ~ A AR “oax Qac| oAl aax oac oA oA aax
o | ¥ "
o3 200 225
rrscooe | 168 368 270|178 s - - |ssm| - - - = = =
oa | 2200 e, e 30 30! 30| 3o 30 30 =
1900 e 160 Aen 20| Ao aTo - e - -
. Doy = = = - - - - - - -
ses fisoo] oo 0 30 -30| 30 30 -0
1600 rescxe | 368 168 270| a7s 178 - - |3es| - - - = - -
11 . e -0 30 20| 30 ~30 -0 x - -
ses [ 15900 sas
covcnd recooce | 168 168 270| 178 178 - - |39s] - - - - - -
00 = oo -0 30 -30| 30 -30 - - | -=o] - - - = = =
e | 2222 L0
1150 A OO 100 160 27| A0S ns B - -
. O ~30 | 30 30 | S0 -30 - - e - - - -
sa [AEZ0] g
sS0 roscooe | 373 173 275 | 185 el = - |399| - - - - = =
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Too FISa OO0 L7 AT 2T | 1S AT - e - - - -
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a5 "—E a0 —
rvacooe | 273 373 273| ans 2 e - =
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ANNEXURE 13

”

o

BEYOHD THE WIND SPEED OF 35 my/a THE TRAMS WL HMUE TO BE STOFPED.

s s FOR GREEN FEDION OF SASC WAD SPEED 47 my/s OF
FCURE-1 OF B-805 (Part-3)-2015 0eE WO FRESSUSE 1SS Koffm?
A5 PER OLMISE 5S4 OF ASsTS 2015 FEV.E).

P TO S8 METER FROM THE CONTRE UNE
OM SETTING OF MAST AND OM
11 SHY HAS EEEN CONSIOENED.

MAST OF ECOMOAEC SOE SHALL 8 SELECIED.

{OHE + FEEDER WIRE +
1500 kgf TENSION N CAT. 125mnd
1500 kgf TENSION N
(wITH

EMPLOYMENT SCHEDULE FOR OHE

MAST (9.5 m)
BASIC WIND SPEED 47 m/s
WIND PRESSURE 155 kgf/ar
EARTH | Jf -
CONT.150 mn?
IMPLANTATION UP TO 3.8M)

(BHARDWAL CHAUDHARY)

EMPLOYMENT SCHEDULE: WAND PRESSURE 155KG/SOM
MAST 0N OUTSTDE OF CLEIVED TIRACK
B-200 B8-225 B-250
TN (O S 200 225 K250 o daiad
[
e sy n | acc saonl axc «x sOC moa| arc| Al ax Aol ol cua ac| aal ax
= e -
e =0 =0 = = 20 =0 -
= o
oRe cooe 16XR| 173 BT AT Rl - - - | s - - - - - - -
. o = = = = = = = = = =
= = 20| 30 o] 30 =0 =0
Z26| T [oacooe | a73] 173, 2] s nes - - - |=esl - = - - - = =
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XX e coes | 13| 1S Es| s s — - - |3 - - - - - - =
s, 2 30| 30| 30| 20 30 - - - | 3ol - - = = = =
m! e cooe | 173| 173 s | i8S ases - - - i3] - - - - -
s oo 20| 30| 30| - - - - | 30| 30| 30 - - - - - -
30 rescooe | 33| 13 sen| - - - - | 193 300| 193 — - = = = =
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oa | 2250 w—. 30| 30| =0 - - - | 30| - 30 = E) = -
a0 s cooe | 178 198 S - 0| - 190 LN - - -
smo. oo 30| 30| 30| - - - - |0 -] 30 - - | 20 - - -
ans -EE01 La0
fand s cooe | 17| ava s=ev| - - — - 199 - 195 - - | =P - — -
- | 0| e con so| =0 so| - - - - | 3o - | 50 - - | 30 - - -
=0 revscooe | 1w s saw | - - = - |xss]| - | 190 - - | s = = =
e w0 | w—. 30| 30 30| - - - - | 3o} - e = =0 = = =
o | T o | ave| ave = | - - - - =] - | sen = - - -
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sam 0| . = 0
200 rere coxoe | 15| 18s sew | - - = - || - | s - - s - — -
27 |00 = o EAESEE - - - | 3] -] 50 - - - - || -
0 rere coxel 1555|165 S| - - — - |s=v| - | s - — - - | =] -
MAST ON INSIDE OF ORVED TRADOK
8200 85275 B-250
ENR I - 200 K2 2m0 S ——
o rremmre
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OO rewa CoOe: AGE| G 2FO| Ams e — - B - - - - - — -
. ca =0 30 -30| =0 —30 — — - | 30| - — - — — — —
s LAEEL o
A e 166 1668 20| 178 Fe ) - - s - - - = -
rp— = oo e —0 - - - |-=o| - - - - - - -
sa ———i 0
AIEEY neve cooe | 166| 173 2] s s - - - {3 - - - = = = =
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o T s cooe | 273 373, 27| aEs e - - - |l - = = = = = =
=0 — ol o o] o — - - - |-l - = — = = = =
0 1 0
ans 250 = = - - = - = - -
= con 0| @0 30| - - - - || - | =0 - = - - -
== =
s cooe | 1ow| 1 e | - - - - || - s - - = - - -
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el s cooe | 1m| sl s | - - - - lase| - | 190 - - =~ - - -

REF:— CROSS REF:—
DAL MOC] MATUSE OF wO0. et | R. Do s. °-
Joate] nName
-~ TI/DRG/CIV/ES /RDSO
/00004,/20/0
=
ox woT TO SCME | (SHEET—2)
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% NOYES:—
EMPLOYMENT SCHEDULE: WIND PRESSURE 1BBKG/SOM = mnmmanqﬁu—smnmnm
EX FOR GREEN FEGON 0F SASKC WAD SPEED 47 my/s OF
MAST ON CUTSTDE OF QURVED TRAOK mw-:smm»;‘g;sm -v-x;:tv.s Xef fd
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ANNEXURE 15
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ANNEXURE 17
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ANNEXURE 18

|
TOP OF MUFF.

AELC

“

IMPLANTATION
SO MMM

111§

REE DESCRIPTION PART NO. | OT¥
D
1 SLSFEMSION SLAMP 1580 1
2 9 TOMME INSULATOR ASSEMEN Y &so20 1
3 18 mom SINGLE CLEWVES ASSEMBLY =040 1
4 SNAR HEADED PIM 2 20,60 mim 262 1
LOMNG WITH
PLAMNE WASHER & SPLIT PIMN 4 X
35
B MAST CROSE AR BO B0 2

BLPER
150, RS

M 18 BOLT SL38 WITH HUT,
LOOH HUT B PLAB WASHER

TEI ML

SUPER MAST CHANMEL

BOZ21/8061 B0

JISMC 100
BATTEN PLATE {TYFE-1l) [— X
L]
SUSFENSION SUPPORT Bita OR 1
i 20141
o 1227 mm DiA OF STEEL REINFORCED
LA LML RACCOOMN (50 M2 Cu
EQUNVALENT) (AES)
20 MM DA SAND 238
11 | oMM (RosMNAL cROSS .
SECTIONAL AREM GALVANISED A5 BERE
2141-2000

STEEL CONDUCTOR [ BEC)

MNOTE =-

1. ALL DIMENSIONS ARE IN mm

2. THE 25 ¥ ALUMINIUNM FEEDER WIRE { 22 MM DlA, AND 288 SOk
CROSS SECTIONAL AREA) SHALL BE RUM ON THE REAR  SIDE
OF THE MAST. THE FEEDER MAST WILL HAVE MINIMLIRM
IMPLANTATION OF 2.8M

3, TENSION LENGTH OF FEEDER LINE WILL BE 15008,

A SUITABLE SUPER MAST AND CROSE ARM SHOULD BE USED AS PER
SITE CONDITION TAKING IN TO ACCOUNT THE GROUND CLEARANCE
& LATERAL CLEARAMCES IN OFEN ROUTE, ACROSE ANMD ALOMG
THE STREETALLC GATE.

5. BEC WILL BE CONNECTED TC EACH MAST BY BEC CONDUCTOR
WITH SUITABLE TEE COMNECTOR AT ONME EMD & LUG

ARRANGEMENT AT MAST END
G. SPAM, MAST AND FOUNDATION SHOULD BE SELECTED AS PER
DRAWIMNG MO TIDRGESRDOSOMNON04Z20M ( SHEET 1-6) _

7.THE CROSS BONDING OF UP BEC-UP MAST/PORTAL- UP TRACTEDN
RAIL-DN-MAST/PORTAL-DN BEC SHOULD BE DONE BY S50X6 MM
MSIGS FLAT AT EVERY 450 M.

SEE NOTE NO. 7

THIS DRAMENG IS THE PROPERTY DF RESEARCH DESIGNS & STANDARDE ORGEANISATION
MINISTRY OF RAILWAYS) LUCKHNOW-11, INDUA AND SHALL ROT BE USED, COMED OR
REPRODUCED 1IN BART OR WHOLE WTHOUT PRIOR COMSENT IM WRITING.

GEMERAL
ARRANGEMENT OF
FUTURE OHE (125 sqgmm
CATENARY+150 sgmm
CONTACT WIRE) WITH

FEEDER (288 sgmm) . Ea [BHASIWOAS CHALCHARY)
EARTH WIRE AND BEC
FOR
NDLS-HWH &
NDLS-MUMBAI ROUTE
REF_ ETIAC/P/B020 Py ——
DT =] FATLES OF W00 eiTiaLs R_D_S_O_
pars e | TYDRG/IOHE/FEEDERY
RDSO/00002/20/0

B E
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ANNEXURE 19
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ANNEXURE 20
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(FORGED) GALVANSED EN/oHE/1S
2. HEX WUT 208 Gy, njoHe/18 Al
EY PUNCHED WASHER A22 - -pO— . '
- SPUT PN 4xd0 - l o inionssd Boas 1
NS~

ALL DIMENSIONS ARE

PROVIDED AS S

ST VERSION OF THI

1. N

2 TOLERANCE OF *0.5 IS PERMISSIBLE ON ALL DIMENSIONS UNLESS
OTHERWISE SHOWN.

3. MANUFACTURER'S INITILS/MONOGRAM AND PART Neo. TO BE

4. ;gRGsEg4ggAFT ANGLE AND RADIl OF FILLET TO CONFORM

5. REFERENCE TO IS: ZOO4(G..[) & IS 3469 SHALL BE TAKEN AS REFERENCE|
LATE! STANDARDS.

THE EYE ROD SHALL BE USED WITH CAST IRON COUNTER
WEIGHT ASSEMBLY (800kgs).

“‘THIS DRAWING IS THE PROPERTY OF RESEARCH,
(MINISTRY OF RAILWAYS), LUCKNOW~—226011,
OR REPRODUCED, IN PART OR WHOLE. WITHOUT PRIOR CONSENT IN

DESIGNS & STANDARDS ORGANISATION)
INDIA AND SHALL NOT BE USED, COPIED
WRITING.”

COUNTER WEIGHT

JD/OHE | Sd/— OM PRAKASH

EYE ROD 17.12.83
ADE/OHE | Sd/~ AT SINGH
REF.:— CROSS REF.:—
DATE] MOO] MNATURE OF MOD. [mamaL R. D- S- o-
DATE| NAME REV, B
St e | ETI /OHE /SK /588
TC. SCALE:—1:1
cx.fre | sda/—
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ANNEXURE 21
I
keF DESSRIPTION PART | WATERIAL |spEcincamon], ABPre:. | ke

] Mo. WEIGHTEK g} OFF
1. foasST IROM BASE WEIGHT g | SREC CAET | et n 40 1

2. |40kg COUNTER WHEGHT FIECE|5ca2 - - 40 1B

_Ff}_ 2. |[=0K] COUNTER WEGHT FIECE|Scaz a a 20 =
| . [CCAUNTER WHEIGHT EVE ROD Bk faes G-‘w-l_m_'ﬂtlﬂ e e 1
i o |FPUT FiN 4o | e =049 1

219 HNOTES:—

1. AL DIMENSICHS IM mm.
C4=T IROM WEIGHTS SHALL BE GRNEM OME COWT OF FRIMER ARD TWO

COATS OF AL LEIMILIE PAINT FIMSL COST QF Al LIINILIE PAINT T3 BE
::—_131 GIEM AFTER ERECTION.

FORGED CRAFT ARGLE &MD RADI OF FILLET T2 CORFORM IS:54E0.
HMAMUFACTURER'S INMALS, MONGERAKM AM0 FART Me. To BE FROWDED
&5 S5HIWN IN PoRT DRG.
THE “ARWTON 1IN WEIBHT CF THE WEGHT PIECES IS IM THE OPCER
CF :I:-CI.EE FOR PART Me.5081 /5082 AMO :I:D.Zﬁkg FOR PART Mo SOmws.
THE TT, Appraa. WEIGHT QF THE WHOILE ASSEMBLY B AQ0+c Gkg,
FOR USE WATH dd.Smm GUIDE TUBE I TERMINATIOMN "WITH REGULATING
EQUIPKEMT (3c1 RATICH ARD TEMSKIM IN EXCH CORDUCTOR BEIMG
1200kgr.

B

Ao R

*\i

)\

£ OF QU0E TUEE

""THIS DRAMNE I5 THE PROPERTY OF RESEARGH, DESIGHS & STANGHDES ORGANISATHEIN
[MMFSTRY OF PRALWANE]), LLCHROA—22R041, RDA &NO =Ha )l NOT BE USED, COPMED
DR REPRAODUCEDR. IN P2FRT OF WHCLE, "WTHOLT PRIOR CDMSENMT IMN WRTING.™

JDFTI— =, — O FRARFASH

N

COUNTER WEIGHT 17.12.93
/GJ ASSEMBLY
ADESTOHE | &d — &dT SIMESH
= | == 1=n FEF..— CROSS REF.i—
| -pa_ﬂ:\\\_ ogE | oo | HsuRE oF WO | HmeL F. 0. . il
DTE| HekdE REY. B
& st [sar | ETL/OHE /5K /SB7
- T, SCALE-— 1:5
P B i s |ok e lS] 5d - B e
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ANNEXURE 22

HATES:—
1. ¥ I5 THE DISTSNCE IN mifm BETWEEM CENTRES COF MOMABLE FULLEY
AND ADJACENT FIXED PULLET.
2, ' |3 THE DISTANCE IM mm BETWEEN TOP OF WUFF MO BOTTOM OF
COUNTERWERHT ASSEMBLY,
- 3 THE TEMPERALTURE REFERRED IN THIS OPM#ING |15 THE TEMPERATURE
OF COMDUCTORS WHICH ARE BEING REGULATED FOR TENSION.
1750 4 'L/2 REFERS TO WALF TEWSION LEMETH le, THE LEMGTH OF CHE
BETWEEN ANTICREEF AND REGULATING EQUIPMENT OR BETWEEN FLED
70 TERMINATION AND REGULATING EQUIPMENT.
5. THE HALF TENSION LENGTH SHALL NORMALLY BE 700m BUT Mar BE
1850 INCREASED T FSOm[MACCMUM) FOR fIHE WTH 103mm PRESALS FOR
72m SPAN(PROPORTIONATELY LESS THiN SMALLER SPHNS).
%00 g, THE HAF TENSION LENGTH SHALL NORMALLY BE 750m BLT MAY BE
l"/—11:1?' 1F WUFF INZREASED T BOOmIMaIMUM: FOR QHE WTH 50mm PRESA: FOR
; w540 L HH 72m SPAN{PROPCRTIIMATELY LESS FOP SMALLER SPRANSY.
— —— 7. FOR LIMTATION OF HALF TENSIDN LEMGTHS, PELEWANT PARAS OF
‘QQ% VALLE OF % IN mm FOR VALUE OF 'L/2 N m 10 Ll PRINCIFLES FOR THE OHE LAVOUT FLAMS AWD SECTIONING DLYGRAMS
TEMP 1 200 | 550 | ¢00 [ ¢50 Wa.EN/CHE/S3 WAV BE REFEPRED.
G ELTIRE ToE7 10 = 8. THIS DRENNG 1S APPUCKBLE FOR RESULETING EGUIPMENT, THREE
— ExH i PULLET 311 RATIG) MODIFIED, TO ORG e TI/DRGAHE/ATD,
1440 i 27k
‘]_0 RS TOC0] /a3,
=0 1350 HAH 2500
75 5&
Els]
5 1530 Ht - LT
= 1250 i 20
= H HHT
__5'67__: 2] 1200 T
—h— 1150 "“THIS CRAANG IS THE PROPERTY OF RESEAACH, DESKGNS & STANDARCS OPGANISATION
£ [{MMSTRY OF RAILWSYS), LUCKNOW—226011, INDIS AND SHALL MOT BE USED, COFMED
[ CORRESFONDING VALUES OF 'f' IN mm T z | 1ama |OR REFRCDUCED, N PART OR WHILE, WITHOUT PRIOR CONSENT N yRATING.”
200 20 .2 - x | ADJUSTMENT CHART
S04 B R T~ OTI-I Sd!_
3915 £ ﬂ?ﬁ‘}sﬁﬁ a0 B 1im OF 18.6.83
192 - 1 355 | .
) 0655116 I REGULATING EQUIPMENT
AL R 51
Soira] ] THREE PULLY TYPE(EA RATID) | upe m_n| 5/~
{2402 - ™ (MODIFIED) 15.6.3
e as wn | PEF - CROSS REF.:—
i 2l ¥ ggz o DNE| WOO, | ATWRE OF W | T R, D S5 0.
Tialp i 750
[=) PEFA| 2420 [T9EL[15T8] 1541 JES[T6REE T ETD] TEAA [CHTE] MEME TI{DRG{UHE ATD/‘
i ROSO,/00003 /991
il . BCALE—N.TS.
U 7 T ETES
E— — T
o
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ANNEXURE 23

P T
7} b
5 4 D¢ 5 =
03 = o3 o2 g =
02 o o D2 — T — =3 o1 ~ 74
i & "
- 11 :
> ale A= 2.25
- C-»>pe—g 9 9 +— O —»ft¢— 9 »fe C > ot C -t g —
- SPAN LENGTH - <
DROPPER SCHEDULE FOR . |[EQUAL ENCUMBRANCE 1.4M/ 1.4M
Droppar Dropper L th (evarm) =
N= 72 . 7T R T e T L) .G R T LTS, C D oA, CeG. 73 L .
[N o VoL [ o v 3 © v S [ R Y ) VoL Lo
[O. 1203 | 1247 1142 A300 1254 1146 | 1307 | 1260 | 1155 =
O3 | sosy | 1015 210 1029 o0z 0z 1115 | 1060 e 1314 1267]| 1162 | 2320 | 2274 | 236w | 2337 |
n3 832 786 oa nau no2 L 037 B0 1 786 1006 | 1040 | O4q 23609 | 1322 | 3037 1163 | 3
o3 Gas Gan 549 7O EA R} o0 Ban no2 L rd 20> Rebeninind _azs 1092 a0 B9 | 1079 1
oo GA9 GO3 498 921 | 8zs 770 298 952 a7
o1 695 Gas 543 750 731 606 usn Bso2 e wos | 9iw 8313 | 1041 | 994 8B 1079
CEN ny2 786 6B asan no2 L war no zue 1096 | 1049 | Daa 1369 | 33122 | 3037 | 13162 L
LEM 1061 1015 210 Aoze on2 wrz 1115 | 1069 oo 13214 | 1267 1162 | 1320 | 3274 | 1109 1827 2
o 1263 1247 1142 1300 1254 1149 1307 | 1260 1155
g Oro ear Length (mnn) =
ALt S= A%, C~ 6. TS B=AO S, CmOn s-:lln“.c-u.zs; [~ s-2i.sm.C—om T = = e
[N o VDL S ) vor | L o VDL [ © VoL v o oL -
D3 1304 1307 | 1102
D2 1222 21725 | 1070 2341 1204 3342 | 3301 | 1196 | 1354|1308 1203 | 3961 | 1934 | 3209 5 E
D1 1342 1096 vor 1227 1181 1076 | aa2n | 1220 | 13123 [ 1201|1244 | 1390 | 2926 | 19680 | 1178 = =
Do 11m0 13an Joan azaw|aiea| 00 | | ] >
o 1242 1096 PoL 1227 LRI ) 1076 | 2275 | 1220 | 1123 | 1291 | 12494 | 1230 | 1326 | 1200 | 1175
o2 1222 2175 | 1070 1341 1204 1189 | 1347 | 2301 | 1196 | 1954 | 1308 | 1203 | 1361 | 3914 | 1200
03" | 3334 | | 2182 =
NOTES: AT RN
1. TENSION IN CONTACT WIRE (107 5. MM)=1200 KGF Ty Ty
2.TENSION IN CATENARY WIRE (65 SQ. MM)=1200 KGF mcn:ﬂ:re‘g..m’ u;:u
3. LENGTH OF VARIABLE DROPPER "VDL" HAS BEEN ADJUSTED TO THE NEAREST 5MM. FOR 26 WV AT REQULATED
v _ G677 107 BE M O —
CONSIDERED.
4. 0.8MM/M CONTACT WIRE SAG HAS BEEN f ‘REF : ETIVOHE/G/O0173
oare| MOD| wemwer | oate | name
oR “!'—“
cx| 8= Fv
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ANNEXURE 24

o1

o1

'4

228
e [e— O —ple— 9 —pje— 9

SPAN LENGTH (m)

le— 9 —»

meﬂ IN CONTACT WIRE (107 5Q. MM)=1200 KGF

2. TENSION IN CATENARY WIRE (65 SQ. MM)=1200 KGF
3. LENGTH OF VARIABLE DROPPER "VDL" HAS BEEN ADJUSTED TO THE NEAREST SMM.
4. 0.8MM/M CONTACT WIRE SAG HAS BEEN CONSIDERED.

e ) =

DROPPER SCHEDULE FOR UNEQUAL ENCUMBRANCE 1.4m/0.8m -
Droppar Lungih (wvss)
- 7am, Co6. 75w | -G S, C Dy BB, C 6. S S K SH S, C - Om
B WL (e VOL (=3 VL . o | wouo
1231 1126 Azow a237 2132 |[17209| 1242 | yaszs
| 952 sar oa6 o9 794 1043 | 997 ©92 1294 | 12as]| 1143
681 v ©s52 547 794 Z7an 640 299 | esa asa
7 461 ISG Ha R BT oA TaEsEs Aans 792 S o0
353 240 671 625 520
338 233 azA 25 323 Sed 516 411 638 | se1 406
a1 206 aon asz N7 s0o saa 120 so2> | sas sa0
577 472 612 H66 NG onc a0 | nan | nas rne ona
762 57 "y O H6HS nes D 7
Dro L Ehy e )
S a5 —6.7. B A0 5, C-Om SC36mM,C-6.72%m | S-31.5m,C -0 S-27 i, C=6.75m
s o Ve [T 2 VoL . o VL (e o voL s o voR Ea
oo 1262 | 1a57 |
2075 | e7o | S 11632 |ad36)| 2270 | 336s | 1018 2272 | 1367 | soze| 127 | 1168 —
| soe Py 1000 1047 CEED a3no | 1308 von |13312|3066| w61 1360 1313 | xo0n
n3zo T 700 eno vaz | nan
a2 796 691 BGS a9 72 200 853 7an 209 | 223 nis eo3 ©as Bay
az2 | 7z 670 BGa 022 737 67a | a3z 727 a9 | san 730 w02 us56 7531
;i% 707 a
- +3 T oo =
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ANNEXURE 25

1. TENSION IN CONTACT WIRE (107 5Q. MM)=1200 KGF
2. TENSION IN CATENARY WIRE (65 SQ. MM)=1200 KGF

3.LENGTH OF VARIABLE DROPPER "VDL" HAS BEEN ADJUSTED TO THE NEAREST SMM.
4.0.8MM/M CONTACT WIRE SAG HAS BEEN CONSIDERED.

DOROPPER ICHEDULE
ENCUMBRANCE | 8100 T8
TENBON 1300/1200
FOR 26 MV AC RESULATED
BE 10T B N Ow

REF - ETWOHEGO0TTY

pave| woo | wemar | oare

OR |44 2=

xR l!ﬁ-

-~y
= -
04 2]
@ = 02 2 D4
— o3 =
L D2 pe = T 22 bo o1 02 =
Bl
A s 11 -
n L ™
e ~ 1
3 + '
: A
=9 *— 9-—sje— g «—c—> S 2.28 B 9 e 9 ea
= C—4 O ple—9 e 9 ple— 9 : 4
SPAN LENGTH (m) SPAN LENGTH (m) ——
b | | - =
DROPPER SCHEDULE FOR UNEQUAL ENCUMBRANCE 1.4M/0.75M 3
No. Loevvewn) - - ’_——,
S 72 Co6.725%m B 67 S, C D L L e T e S Sy, © = Dy SeSe n, Co6B. 75w S
LS o VL WA= n VL s o vot | e © | wvoe s o oL [ ;
O 1273 1226 | 12 1278 1202 2127 1204 | 1257 | 11m2 = i
D3 280 825 o213 074 769 1022| ere Bz 1209 | 1242| 1357 |22e3| 1347 | 3342 | 1297
o2 G670 623 530 653 SO7 502 751 705 s0o w73 a2 LR 1060 | 1014 209 20314
o1 451 405 300 ave RET a2y n7O R 418 740 0O Sun nra rrm &_E
Do 324 278 173 I=ie I sve | sso | | &7 Gz7 S22 695
o1 289 242 ar ane 2343 230 427 430 azs sS40 490 son 561 A5G 650
o2 34n 29008 193 393 a7 242 ars A6 323 572 S22 ©27 SHOo ars raa
D3 493 aaG 341 aBn7z A4 TR HNB =313 | aAove ena aaz o7 | eni san Fax 2
ne GG G617 s12 er2 | woan Er L) ono G san = =
Droppar Droppar Langth (ram) -
Mo S A4S o, C=6 7Sy S-A0. 5, C—Din S AGN, C -G, IS L e - Daers SC2P e, C G P Sew S 22 =
[ o VoL (s o NS T V] R v . o oL v o=
o3 1301 A2nS | 1as0 bee =1
o2 1LO92 1045 a40 1304 1350 1153 1307 | 3260 | 1155 | 1306 | 1263 | 2356 | 10027 | 2260 | 2ass =
o1 s8> Bnao rzax 1047 1000 0o 1112 1066 o6l 10809 | 1012 wor 1310 1063 | osa 1303
2o naa e 71 o014 non 763 | P || (T [ 103 g
B1° 752 706 501 E Fax voo 707 | 7ar 636 073 | a2e6 721 aea a4 Zax 7zoos |
02" 702 G55 550 227 sSB0 575 738 | e9: | sse 750 7204 S99 765 7ie G613
D3° 736 eza san = it =3 =
z;:“ RT”‘?N{%R‘I‘ .m?\:::n:a\ W -
AP RIDUTED. N PARY OR Ak =
NOTES:
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ANNEXURE 26

508 | 674 | 627
440 | 564 | 517 | a1
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pper Schedule for Encumbrance 0.756m(H)/0.9m(h)-0.

r)-insulated overia

- Dropper Length (mm)
Om| S=63m, Co6.76m _|5=50.5m. C= 9.0m| S=54 m, C~6.75m| S-43.5m, C= 8.0 m|S=45.0m.C-5.75m|S=40.5 m.
e[ o Jwi| o Lo [voL| L D] vor
678 | 632 | 521
504 | as7 | 352 | 687 | 640 | 535 | 695 | 645 | 544 | 704|658 553
367 | 320 | 215 | 501 | 455| 350 | 572 526 | 421 | 560 | 544 | a39
340 | 203 | 188 | 426|379 | 274 | 504 [ 456 | 353 | 566 [520| 415
440 | 304 | 289 | 504 | ass | 3s3
381 | 334 | 229 | 449 | 402 | 207 [as8| 442 | 337 | 536 | 490 | 385
406 | 359 | 254 | 439|392 | 287 | 453 | a07 | 302 | 487 | 4s1| 336
412| 366 | 261 | 410|364 | 259 | 495)| 369 | 264 | 420|373 268
253

OF CONTACT

NTACT WIRE (107 SA. mm |= (200 KGF
CATENARY WIRE (65 SG. MM} = 1200 KGF
WIRE = 0.961 KG/m
ATENARY WIRE = 0.697KG/m

VEIGHT OF OHE 1.6 KO/m

ANNEXURE 27
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ANNEXURE 28

C OF SPAN

D2

D1 ‘ 1"-"",

Mm| 8 CATENARY WIRE (65 5. MM }=1200 KGF
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=
- |

1| G 19.00 {9.00 | 9.0

SPAN LENGTH

9;00 ‘9" B‘

6. TOTAL DEAD WEIGHT OF OHE 1.6 KG/m

8. m cllﬂ'IAI. SPAN OF FOUR SPAN OVERLAP FOR
lucunlmcl OF 1400/1400 MM AND 1400/760mm
REFER DRAWING NO. TUDRG/ONE/DROP/ 00001/18/0
AND TUDRG/OHE DROP/O0

- LS —
per Schedule-uninsulated overla £
= Encumbrance 0. -0.5mie -35.5m |___Encumo 0. 9
mﬂ?" Dropper Length (mm) >
- S=54 m. Cub.75m | S«495m.C- 5e45.0m.Co6.75m | S<40.5 m. C=8.0m S-36 m. C=6.75 m Se54 m. |
L D VDL L D |voL| L D |voL| L D | vDL L D VDL L D
D3 638 | 652 | sar | 708 | 661 | 9% | 77 | e7v | 566 692 645
D2 584 | 538 | 433 | 606 | 560 | as5 | 661 | 614 | 509 | 728 | es1 | sve | 739 | e® 588 559 130
o1 528 | 481 | 376 | sea | 537 | 432 | 623 | 577 | 4r2 | 6w | 30 | s25 | 60 | ea4 539 478 431
Do 524 | a7 | a2 612 | 566 | 461 | 612 | ses | a6 500 454
o1 501 | 455 | 350 | 548 | 502 | 397 | 566 | 521 | 416 | 530 | 483 | 378 | s15 | a6 354 53 489
02 460 | 413 | 308 | 494 | aar | 342 | 493 | 447 | 342 | 428 | 382 | 277 | 431 384 219 552 506
[EY 447 | 310 | 265 | 421 | 375 | 220 | 425 | 379 | 274 L 552 506
NOTES:
1. TENSION IN CONTACT WIRE (107 Sa. mm|=1200 KGF
2. TENSION IN CATENARY WIRE (65 50, MM )=1200 KGF — - -
3. WEIGHT OF CONTACT WIRE = 0.951 KG/m TR TR RN SN
4. WEICHT OF CATENARY WIRE = 0,S37KG/'m

DROPPER SCHEDULE

ENCUMIO.75M/0.0M-0.50,0.35M

UNINSULATED oveERLAaR DI

REF : ETVOHE/G/O0169

003/ 10/0 re| woo DaTE gwa
7. LENGTH OF VARIABLE DROPPER "VDL" HAS BEEN v‘.% o
Ammmmums N

ANNEXURE 29
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D4 2 ® S 4 D4 ® e
[ — D2 R D3 . = D
l D1 = o D2 l [ — D2 55 §C ! o o D2 I
2 3 G z
S S S 2
1 ! | !
2.25 £ 9m 9m Sm 9m Sm C 2.25 2.25 c Sm o9m 9m 9m 9m 9m C 2.25
- e -
SPAN LENGTH (m) SPAN LENGTH (m)
DROPPER SCHEDULE FOR EQUAL ENCUMBRANCE 0.9M/0.9M
Dropper Dropper Length (mm)
No. S= 67.5m,C=9m $=63m,C=6.75m $=58.5m,C=9m S$=54 m, C=6.75m S= 49.5m,C=9m S= 45 m, C=6.75m
, L D VDL L D VDL L D VDL L D VDL L D VDL L D VDL
CATENARY.WIRE (6550 MM D4 800 754 649 | 807 | 760 | 655
D3 529 482 377 | 615|569 | 464 | 814 | 767 | 662 820 774 669 827 781 676 | 834 | 787 682
= D2 348 302 197 | 437|391 | 286 | 596|549 | 444 669 622 517 662 615 510 | 722 | 675 570
£ D1 258 211 106 | 348|302 | 197 [ 465|418 | 313 541 494 389 579 533 428 | 642 | 596 491
~ DO 421 | 375 [ 270 498 452 347
] E D1’ 258 211 106 | 348 |302| 197 [ 465|418 | 313 541 494 389 579 533 428 | 642 | 596 491
8 D2’ 348 302 197 | 437|391 | 286 | 596|549 | 444 669 622 517 662 615 510 | 722 | 675 570
D3' 529 482 377 | 615|569 | 464 | 814 | 767 | 662 820 774 669 827 781 676 | 834 | 787 682
il L D4’ 800 | 754 | 649 | 807 | 760 | 655
I Dropper Dropper Length (mm)
T £ ‘_; No. S$=40.5, C=9m S$=36m,C=6.75m S$=31.5m,C=9m S$=27 m, C=6.75m S=22.5 m, C=9m
é = = L D VDL L D VDL L D VDL L D VDL L D VDL
‘ § 'é_‘ D2 841 794 689 | 847 [801| 696 | 854|808 | 703 861 814 708
E =] D1 727 681 576 | 775|728 | 623 | 791|744 | 639 826 780 675 868 821 716
s e DO 689 643 538 | 739|693 | 588 850 803 698
§ D1' 727 681 576 | 775|728 | 623 791 | 744 | 639 826 780 675 868 821 716
£ D2’ 841 794 689 | 847 [801| 696 | 854|808 | 703 861 814 709
Tt T = g
| S
| ]
% ! g
p-—E——F e NOTES: DROPPER SCHEDULE
2 ENCUMBRANCE 0.9M/0.9M
~ CONTACT WIRE ( 107 sQ. MM) 1. TENSION IN CONTACT WIRE (107 SQ. MM)= 1200KGF TENSION 1200/1200KGF EDTI
2. TENSION IN CATENARY WIRE (65 SQ. MM)= 1200KGF e e
3. LENGTH OF VARIABLE DROPPER "VDL" HAS BEEN
ADJUSTED TO THE NEAREST SMM. SPSIDY Py U] ) FESEI pRp RDSO. =
4.0.8MM/M CONTACT WIRE SAG HAS BEEN = TI/DRG/OHE/DROP/
CONSIDERED. RDS0/00001/20/0
ke SCALE
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ANNEXURE 31
Tl ifost=
Feax 7Eq YAT s wrfers Y -
NORTH CENTRAL RAILWAY Higas SHURIEer S R Ve A=
foeger farsyror YEATTOT, FHAEHE —211016
Subtedargang, Allshabsd — 211015
Electrical Dhepartment Canidean e || iy
Mo EL/TRD/ NCR/Gatiimaan Date:19.11.2018

rED/TI
RS0 Lucknow

Sub: Work done to rutl Gatimaan Express at 160 kmph in Agra -
FPalwal section,

In Palwal-Apra section of Agra Division, Ndls-BPL Shatebdi express was
already running at 150 Kmph. When Gatimaan Exp. was introduced in the |
same section at 160 Kmph, there were several cases of panto entanglement at
turn out locations. Hence to prevent the cases of panto entanglement, following
warks have been done in OHE at turn out lecations to run Gatiman Express at
160 Kmph in Apra - Palwal section.

1. At obligatory mast vertical gap between main line and turn out contact
wire is maintained betwoen 50 to 60 mm.

2, At 5 mtr distance from obligatory mast, gap is maintained at 50 mm,

3. At 10 mtr distance from obligatory mast, gap 153 maintained betwesn 40
mm to 50 mm,

4. Track separation is kept between 290mm o S50mm. Mast changed if
Track Separation 1s less than 290 mm.

5. Span length of tum out location reduced during increasing of track
separation.

6. From main line to loop kine, ‘take off’ goes in between 720 to 750mem.
7. One Skilled stafl is daily going to NZM outpit for checking the Panto of

Oatmaan Loco,

Submitted for Kind perusal please,

i
T

B G
CEDE/NCR

Copy to : ED/EEM, Riy. Bd. : for kind inf. Please,

A2l
ey fremmn /2t sigegmy

P2 Mo aiile
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SECTION OM

*CRMCAL DIWENI DN

oo T

ASElg

HANHLFMCTURE RS TMITIMLS ¢
HOKNGRMNA ANE FART
HLYJEEFR IH 4 mm FreIPFES

SECTION OM A—4

E—H

ANNEXURE 32
I
ﬂﬂli-ﬂ o DESCRIPTION PART No| MATERIAL |SPECIFICATION %”5% HUMBER
'ra-.PPEDD I;?I_I&E g i 1. %EE-.Tm ORGP BRAGKET | oxpy ﬁm\'w:i%: HE@&E‘EG ]
— | T __"% 2. |a ook 10/140n | STMLESS | e ioHE 1 B 1

N T R hmensions sRE N
TE

OTHERWISE SHIWH.

MAaNUFACTURER'S INIMTLALS SMONOGRAM ANO PART RUMBER TO BE
FROYIDED IN REUEF.

CIRENZOMAL LIMITE APFUCABLE AFTER GALWERISATIDN.

THE SUWRFACE OF THE MALLEABLE IRON CASTIMG WHEWM EXFOEED
B ROUGH MAYCHIMING OR SECTIOMIMNG IN TERMS OF CLAJUSE 5.2

g L tas

OF 15:2180& S5HALL PRESENT AR UMIFCRM SILESYT BLACHE AFPEARANCE
WITHIUT 'WHITE OR SHIRG SPOTS (EXCEFT 4T THE EOGES OF THE

S IRRECED.

FoR LSE WIMH BFE STEAD APM IDEMT HUMBER 2300

LIMLESS QTHERWISE SPEGIFIED RAaDI SHelL BE 1.5mm.

Al THE SPEGCIFIGATICHNT MERNTIGHED IN THE DEAYWIMG SHALL BE
LATEST WERSION.

folm

mim,
LEFAMCE OF £0.5rmm 15 PERMISSIELE ON ALL DIMENAONS UMLESS

THE

"THIS DRAMING 15 THE PROPERTY QF PESEARCH. DEFAGHS & STAMDAPTS OQRGANIEATHEIN
(MINIFTRY OF RAILWAYE), LUCKHOW—Z7EI11, IMDW AND SHALL MOT BE USED, SOPIED

CR REPRODUCED, IN FART QR WHOLE, WITHOUT PRICR SONSENT IM WRMRG."

cos,/cHE | Sd A —

2omm DREOFP BRACKET 231,75

ASEEMBLY

A0S A0HE | Sd S —

2T ATFE

CROSE PEF.—

R. 0O. S, 0.

DATE| MAME

Thema| ETI/OHE /P /2360

SCALE:—1:1

o1 BH BOME—
J|243g| S5d7—

o S
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ANNEXURE 33
I I
P4
Pef-|  DESCRIFTON PR Mol WATERIAL FEPECIFICATION %ﬁ;ﬁ"%ﬁ“
TABLE i 70 { BFE STEADM ARM see | ALMIMLM e o 1

PEF. | IDENTIFICATEON |LEMETH "' OF [LENETH "' aF [ IDENTIFICATION & 5 | SEr ama Hook (grE) | zame (WL BT RIME21GCR A 1
s iy STEADY ARM | STEADY ARW | OF STEADY | 1 m%ﬁ?riza e

- ASSEMELY (m]| ~PART {m] AR o m 5. |BFE STEAY sAN SWVEL | 2302 [Givinsen | | PEsOHESID 1
1 2390,-"01 0,78 0,68 25H-Hh ALLIRAIHILR H—Rm m:m
2 380,02 085 088 206 7. | RMET #8eds P e 4
3 2350,/03 115 104 2547 _.j = NOTES:—

:i Ll —
4 239004 1.38 1.4 15H4-H f/ 1. ALL DIMENSIONS [N mm.
2. CRILLNG AMD RIVETTING TO BE DOME AFTER ASSEWBELING THE EMD

FMTINGS T THE STEADRY ARM.

''"THIS CRAMWING IS THE PROPEFTY OF RESEARCH, DESGHE & STARDWADS ORGANISSTION
(MINISTRY OF RALWETS), LUGKMOW—226011, IMDW AND SHALL MOT BE U3SED, GCRED
Ofi REPRODUCED, IN PART DR WHOLE, WITHOLT FRIDR COMSEMT IN WRMbG"

00,/ THE
BFE STEADY ARM
ASSEMBLY
DE/OHE| SdA—  RP. MITTAL
2E576
REF.:— QROSS REF.a-
DIE| v | RMUFE oF ROG. | MTAL R. 0. 5. 0.
DUTE| MAkE REV. @
sl |E 11/ OHE /P /2390
! T o e gare| T |9 3 59— | SCALE—1:2.
SECTIONAL PLAM C-C e T T T z
1% e
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e | — —
—_— /—..:
# F — . _.\—,
IG! “‘- - (&)
- (8

A7 ' ' ; AR
@ 1 P
S

S

HOTE—

1. ALL DIMENSION ARE N W

2. TOERAHCE OF +0.56 |5 PERMISSIELE 08 ALL DIMENSIONS UMWLESS OTHERWISE SHOWH .

3. FOR CONTACT WIRE CLAMP SEE  THE DRG.  SOUTL/DRG/OHE/COD 00003/

4. FOR CATEMARY WIRE CLAMP SEE THE DRG. MO DRG/OHE/CCD /00002, 20,40

5. FOR CRIMANG SLEEVE, THIMELE 4D CABLE LUG SEE THE DRG. WO TIL/DRG/OHE/CCD/ROS0 /00004 /0
6. MARUFACTURERS, INIMALS MOROGRAM TO BE PROVIDED

ANNEXURE 34
B DESCRIPTION PART | aTERIAL SPECIFICATION
Mo,
1 COMTACT WIRE — ETI/OHE/7B(6/27)
2 |COMTACT WIRE CLAMP Cuki2Si ASTM B411
3 THIMELE Cu=ETF 15:1897—=2008
4 COMFRESSION SLEEVE Cu—ET® 15:1897—-2008
5 |CURRENT CARRYIMG FEXIBLE] Cu—kg —— -
DROPEER WIRE DI&. 7.5MM, TI/SPC/OHE/CCFD/0160
CATEMARY WIRE CLAMPF CublZs] LETM EB411
CABLE LUG Cu—ET# 1S:1897 — 2008
STOPRER WIRE ANMEALFD 1I5—549
COFPER
CATEMARY WIRE Cd—Cu ETM/OHE/S50 {6/97]

DRAWING IS THE PROPERTY OF RESEARCH, DESIGNS & STANDARDS ORGANISATION
OF RALWAYS), LUCKNOW—Z26011, INDIA AND SHALL NOT BE USED, COPIED
WICED, IN PART OR WHOLE, WITHOUT PRIOR COMSENT [N WRITING.®

CURRENT CARRYING

DROPPER ASSEMBLY

DIRECTOR ATI

REF: EN/0OHE/P/1190

ED/TI

DATE MATURE OF
MOD MO, MOD

INITIALS)

TI/DRG/OHE/CCD,/ROS0 /00001 /20,50

Page 50 of 66



191
237476/2020/0/o PED/TI/RDSO

ANNEXURE 35
= DESCRIPTION ’:RT MATERIAL SFECIFICATION
= %
1 [CATEMARY U CLAMP ASTM B 411
UPPER CuMIZs]
7 [CATEMARY U CLAMP ASTM B 411
LOWER CumIZS]
, " T/ SPCAOHE /FASTENER
% POLT M 10X35/30 STAINLESS =
WITH NUT STAINLESS STEEL | so1zo0
4 [ETOPFER FIM ANMEALED COPPER 15:549
5 | SPRING WASHER PHOSPHOR BROnZE| W oo o/ OHE/FASTENER
AQ1Z20
5 | PUT PIM Z2.5x20 FHOSPHOR BRONZE 15:549

HOTE—

1. ALL DIMENSICHN ARE 1M Wi,
2. TOERAHCE CF £D.5MWM 15 PER
S MANUFACTURERS, IHITIALS S

SIELE 08 ALL DIMENZICNS UHLESS OTHERWIZEE SHOWH.
GRaM T BE PROVIDED.

"THIS DR&WING IS THE PROFPERTY OF RESEARCH, DESIGNS & STANDARDS ORGANISATION
KMIKI=ETRY OF I-.'_AIL-\.'-.-'*.T.'if-. L. EROW—226011, IMNOlA AND Hall mOT U=ED, CORIED
h® REFRODUCED. IM PART OR WHOLE. WITHOUT FRIDR CONSENT 1M WRITIMNG. ™

CATEMARY WIRE CLAMP ASSEMELY CATEMNARY WIRE CLAMP DIRECTOR /T
FOR CURREMNMT CARRYIMNG
DROPFER
ED/TI
REF:TI/DREG,/OHE /CCD,/RDS0,/00001 /20,/0| 11 /DRG /OHE /CCD,/RDS0 4 REW
= paTEH wWOoD wNoO, [NATURE OF NITIALS 0ooo2 20,40
WMo,
[ I3
CATEMART U CLAMP UFPER FART
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ANNEXURE 36

M—10 mn

2. CONTACT WIRE CLAWF

#

-

b}

il E

SN DESCRIPTION FART MATERIAL SPECIFICATION
Mo,

1 |CONTACT U CLAMP LARGE CuMNiZzsi ASTM B411
2 |CONTACT U CLAMP SMALL CuMiZSi ASTM B411

BOLT M10X35/30 TI/SPC//OHE /FASTENER
3

WITH NUT STAINLESS STEEL | 05
4 | SPRING WASHER PHOSPHOR BROMZE| T/SPC/OHE/FASTEMERS/ D120
5 SPLIT PIN AMMELEAD COPPER IS 549

MOTE—

1.

ALL DIMEMSION ARE IN MM

2. TOERANCE 0OF +0.5MM IS PERMISSIBLE ON ALL DIMENSIONS UNLESS OTHERWISE SHOWN.
3. MANUFACTURERS, INITIALS/WMONOGRAM TO BE PROVIDED.

TTHIS DRAWING IS THE FROFERTY OF RESEARCH, DESIGMS & STANDARDS ORGAMISATION
(MINISTRY OF RAILWAYS), LUCKNOW—226011, INDWA AND SHALL NOT BE USED, COPIED
Of REPRODUCED, IN PART OR WHOLE, WITHOUT PRIOR COMSENT IN WRITING.™

COMTACT U CLAMP

(LARGE AMD SMALL)
FOR CURRENT CARRYING

DIRECTOR/TI

DROPPER ED/TI
REF: T/ DRG/OHE /CCD/RDS0/ 00001 /200
DATH  MOD NO. |[MATURE OF INITIALS
MOD. TI#DRG/0OHE /CCD /RDS0O/ REW
00003/ 20/0
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ANNEXURE 37

-
| e
h M
S a0
-~ — = —
Ve
I

2 DESCRIPTION F':RT I MATERLAL SPECIFICATION
o
COMPRESS|ON SLEEVE Cu—ETR 181897 — 2008
2 THIMBELE Cu—ETF IS:1897—-2008
3 CABLE LG Cu—ETF 15:1887=2008
HOTE-
1. ALL DIMEWSION &RE IN MM,
2, TOLERASHCE OF 054 15 ELE O ALL DIMEMSIONS UHLESS COTHERWIEE SHOWM.
A, DOUBLE CRIMPING SHOU E OM COMPRESSION SLEEVE
4. MAMUFACTURERS, RaM TO BE PROVIDED
'THIS DRAWING 15 THE FROFERTY OF RESEARCH. DESIGNS & STANDA
WIMIETRY OF Rallways), L K®D AFBO1T 1] FRY ]

=HalLL MOT EE
CF REPRODUCED, IN PART OR WHOLE., WIMHCUT PRIOR COM

SENT 1IN WRITING.™

1.COMPRESZION SLEEVE

2. THIMBLE

3. CaBLE LUG

FOR CURRENT CARRYING
DROFPER

DIRECTOR /TI

EDSTI

REF: TI/DRG/OHE/CCD/RDS0,/00001 /20,70

DATH

Won WNO|MATURE OF

INITIALS
WMOoD,

T /DRG S OHE

CCD/RDSO, DOO04
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ANNEXURE 38
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ANNEXURE 39

M9 N TYRE S S50 O TVFE |

SIDE VIEW

280 FOR 'N'TYPE
WEOR O T

HIIL__ 400 FOR N TYPE PORTAL

Lt 590 FoR O TYSE FORTAL

2 15 m m COPPER EUS BAR

RIEMD-14
LB

N ALEASD me?
JUMFES WISE

'||I \\.._—--_7‘

ELEVATION
(TRACK POSITION NOT SHOWH)

{EUT - IN- INSULATOR A5

f' FERFD.50 DRG. WO,
fe | ETvasEicinonas

=

E ELAN

0 P ISOLATOR

70 ANGHDR

g S OFTRAX

- e

UVETH, 4T FEEDER
1§ A i | bl S B e e =
= T R TRACK
B —
i L ':_ :f 1 | e TO ANCHOR
| \_PoATaL
|

1. ALL DIMENSIONS ARE INmm

2 ) REFER TO DRAWING NO.ETVOHEPS031 -9045 AND
QTHER SPS AND MOUNTING CETAILS REFER DRAWING NO ETIOHE/IGOSS13

4 TSME REQUIREMENT

OF RALWAYS ) LUCKNOW -

RODUCED, INPART ORWHOLE. W

MOUNTING DETALS [ -
OF DOUBLE POLE

ISOLATOR ON PORTALS | 4oe.s _sq-
(FOR 2X 25KV) -

It
"

R.D. S. O

CATE

ETI/OHE/G/06008

o=l | =

iy ox = |5
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™

i plate background ie. traffic blue colour will be non reflective type with no
- borders.
AP

ANNEXURE 40
e
= s <\_jl'—
GOVERNMENT OF INDIA Ery - 'ﬁé
MINISTRY OF RAILWAY il B
D RAILWAY BOARD
b’-’ Z

Policy Circular No, TRDI201212

2001/Elect (GM170/1 P New Dolhi, dated: 07.05.12

Chief Electrical Engineers,

Chief Electrical Engi .
Zonal Railways ectrical Engincers

Executive
CORE!AIIahabad

Director(Elect:ical)
RVNL/New Delhi
Sub: Provision of retro-reflective number plate on OHE mast,

Ref: 1, 2Ré)1s102% :e:ter No TUOHEISTRINOPIM dated 16/20.04.04 &

2. NR letter No. 230-Elect [TRD/2 dated 11.03.11 &
3. NCR letter No ELT. RD/NCRIOHE Maintenance dt. 08 1 1.2010
4. Railway Boarg letter No. 2001/Elect (G)V170/1 dt. 07.1 0.2010 & 21.02.12

(if) Retro-reflective number plates should be provided at critical locations Jik b
Stop signals and before the permanent SPeed restrictions, - © oefore the

(i een, DJ close, 500m board, 250,
board, ooagtlng. dangers ete, which are used in OHE (not PSI) should be retro-re;lectivrg
type as it will improve the visibility of running staff, ,

(iv) Number

+/(v) Only the letters & figures will be retro-reflective type in deep yeliow coloyr.

(Vi) The retro-reflective strip in sigma shape for identification of ay signals shall be

ons for easy identiﬁcation_‘ during f,

: i 1 or SIOMA strip shall be finalized by ROSG It
“shall be advised to running staff that this js only an aide to the running staff and i's non.
availability/ damaged number plate or poor visibility will not be considereg the reason for

any signal overshooting.

(vili) Sigma strips may be provided on fog prone area only.

= This issues 'ir;".ddf;guuaﬁon viith Safety Dte. & approval of Board (M
(& TR S R Fh v deen i) 7
- - Y |

vy g ' Directo El(sc‘:.s‘g PS)#
lg!::o,s I;mm sxies - .J wacior B ngg.( /

Rallway Board | -

: - ——
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ANNEXURE 41

d ~ (©
GOVERNMENT oF INDIA \/\)
MINISTRY op RAILWAY \9

RAILWAY BOARD

Poliey Cireular No. RB/ Eleet,/TRD/ 072012

2001/Biect (g)/ 170/1 pt, New Delhi, dated: 18,10,12

Chief Electrica) Engineers
Sc uonal Railways, COgln ’
ED/Elect, R

nder reference regarding provision of
retro-reflective bumber plates for OHE Structures, it has been fugrtgcr decided
that GMs of the Zonal Railways May permit to provide additional retro-reflective
tumber plates with flect background ag per  the
operational/safcty

requirement on cage to case basis such as in fog affected
areas, TS S

— —

All other conditions

stipulated in Boarg’s policy circular under reference
(copy enclosed) will Temain same,

P This issue in consultation with Safety Dte, & approval of Board (ML)

e

(Sus umar)

Director Elect, Engg. (Ps)
Railway Board

: for i fon, This is also i SO's letter
: Sr. ED/TI: for information, This is also in reference to RD
B No. TI/OHE/STRNOP/ 12 dated 22.06.12
BWz Y

S - 2}
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ANNEXURE 42

198

MATERIAL LIST:
L REF. e
200N DA GS 1 3 no.| DESCRIPTION L ary.
WIRE MALLEABLE CAST IRON GALVAMISED, GR
1 v
CONNECTOR BODY | w@ 340, AS PER I5:14320-1995 !
@\ _ I | = — e -
3. | M 12660 BOLT WITH| HOT DIP GALVANISED AS PER ROSO SPEC.
WUT, FLAM & NOLTI/SPG,/OHE S B
N SEVC BN FASTENERS, 0120~ REV.1
= ( i 3_ | SINGLE HOLE ALLIIRL 1
- ._J ALLIMIRILNE LUG &
& AS PER RSO SPEC. NOTI/SPC/OHES
M-16, 50,38 BOLT =
o T FASTEMERS, 0120~ REV.1
1 \
| .
i NOTE :—
 rog B S TR
i | : i 1. REF, STAMDARD : IS : 55612018
= 2. SHORT TIME RATING - 12 KA FOR 3 SEC,
H H 3, ALL SHARP CORMERS SHALL BE SMOOTHLY ROUNDED OFF,
i I H 4, MANUFACTURING TOLERANCES :
H J H ol UPTO 500 mm £5% ; FROM 51 TO 100 mm: 1 4%:
; I i = FROM 101 TO 300mm : 3%
I HEER
OI~_) 7

[ 20MM DIA G5
WIRE

END VIEW

TEE CONMRCTOR SUITABLE
FOR 20mm GS WIRE TO 20 -
mm DA G5 WIRE

REF CROSS BEF
N | N0, | BRI O W s R, D, 5.0k
gt | wewr | 1,/ DFG,/OHE,/TC/RDS0,
o 00001,/20,/0
E |
o I
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ANNEXURE 43

20MnM DIA GS WIRE

GROOWE FOR BINDING

;-‘\'HE

a1

ZOMM DIA G5 WIRE

NOTE :—
1. REF. STANDARD : |5 - 56612018

2, SHORT TIME RATING . 12 KA FOR 3 SEC.
3, ALL EHARP CORNERS SHALL BE EMOOTHLY ROUNDED OFF,

4, MANUFACTURING TOLERANCES :

UPTO 500 mm £5% : FROM 51 TO 100 mm: = 4%:

FROM 101 TO 300mm © 3%

THS DRAWING 15 THE PROPERTY OF SESEARCH DESKINE & ETANDARDS OROGAMSATION

(MINISTHT OF RALSATS) LUGKENO®—1 1

INGIA AND SHALL WOT BE USED, COPIED OR

HEFHODUGED IN PAST G WHOLE, WITHGUT PRIDE CONSENT 1N WRITING.

- s — T ']
}\% (SPas /6 \\‘} 7
___________________________ —1.Q .
""" e —
> o '
ELEVATION e
s ’/f:' “\ ]
y\\ - o 1
----- e et
Rt T =0
/,_/ | &7 ‘ ‘_.. 57 _— \®
I\é} ' 52
MATER]A] ST
E'::JF DESCRIFTION MATERIAL aTY.

STRAIGHT CONNECTOR

KLT, PLA
SPRING WASHER

INOLT/SPCAOHES
FASTENERS,/0120—
REV.1

HATUSE OF W00 RMAE

- |comnEcToR BODY | [hon eALTAMIED. SUABLE FOR 20MM DIA. GS | =" {sHarwoAl cHsDIARY)
GR. MO 340, AS WIRE TO 20MM DA GS WIRE
PER I5:14329—1995
% CLAMPING PIECE —DO— z
= e THOT TIF GALVANISED e CHOSS REF
i 1 sk
M 1260 BOLT WITH fas pER RDSD SPEC 4 Ern v

R.D.S5.0

[CATE | maAME

T /ORG,/OHE/ST/RDS0,S

Q0301 £20/0

2(2|%
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AELANT A TN

_|

T O

T O L,

Frmm———

P . el | e — . — i — — — — —

framsssa
besmmmw

BLET

ANNEXURE 44
ot DESCRIPTION PART N | 9T
1 | 1227 men Olh, STEEL RADFORCED
ALUBANILE O C

NOTE -

1. ALL DIMEMSIONS ARE IN mm
2. BEC WILL BE LAID 300MM BELOW FORMATION LEVEL ALONG THE
TRACK
3. THE CROSS BONDING ARRAMGEMENT CONNECTING UP BEC- UP
MASTPORTAL-UP TRACTION RAILS - DN TRACTION RAILS DN
MAST-DN BEC WILL BE PROVIDED AT EVERY 450 M.
4. BEC WILL BE COMNECTED TO EACH MAST BY BEC CONDUCTOR
WITH  SUITABLE TEE COMNECTOR AT ONE END & LUG
ARRAMGEMENT AT MAST EMND.
5. SOME MM MSIGS FLAT WILL BE CONNECTED WITH RAILMAST BY
N-16 BOLT S00CE MM WITH NUT, LOCK & PLAN WASHER.

THIS RAWTNG 1= THE PROFERTY OF RESEARDH DESIGHNS & STAMNDMRDS CERGAN ISATION
(MEMESTRY OF RAILWAYS) LIBCHROW-11, INDWA AND SHALL MOT BE USED, COPED OR
REPRODUCED 18 PART OF WIHOLE, WITHOUT PRI CONSENT [N WRITING

CROSS5 BOMNDING
ARRANGEMENT FOR
MNDLS-HWH & ED-T1

NDLS-MUMBAI ROUTE i '

REF_ ETUC #8000 CROES REF -
carm | s | seroemeruso jemas R.D.S.0O,
pATel avE]  TYUDRG/OHE/EARTHING/
ROSO/00001/20/0

HEE
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BEC ARRENGMENT ON

B

RIDGES AND PLATFORM COPING

ANNEXURE 45
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ANNEXURE 46
GOVERNMENT OF INDIA
MINISTRY OF RAILWAYS
RAILWAY BOARD
i. Date: 07.08,2020
No. 2001/Elect(G)170/1 P1-111 New Delhi, Date

Sr. Executive Director (TI}
BDS0, Manak Nagar
Lucknow

in Delhi-
Sub: VC held on 02.08,2020 regarding train speed raising upto 160 kmph in De
Howrah and Delhi-Mumbai routes.

A Video Conference was held with Hon'ble MR and zonal rm'l'_#::'ﬂ i:i':
(12.08.2020 regarding raising of speed upto 160 kmph in Delhi-Howrah and I:h::lhl-.mt_lrll1 .
routes, Tt has been instructed that associated electrical works should be completed within 1.
years,

2, Accordingly, RDSO is advised to finalize all specifications/designs as rln:quirnd s that
work could be énmpint:d timely. Action plan with timelines to be senl 10 Railway Board by
date 14.08.2020.

This is issued with the approval of Competent Authority,

{(Sumit Garg)
Director Elect. Engg. (P5)

Copy to: DG/RDSO: For kind information please.
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ANNEXURE 47
TR HYHN (GOVERNMENT OF INDIA)
¥d 43T (MINISTRY OF RAILWAYS)
&4 91 (RAILWAY BOARD)
No. 2001/Elect(G)/170/1 PHI New Delhi, Dated: 16.10.2020
Director General
RDSO
Lucknow

Sub: Minutes of Mesting of MTRS (then OSD/Safety), Railway Board with RDSO
Officers of T1 Dte. at RDSO and Zonal Railway CEEs/ICEDEs& EDIDMRC on call
on 12.00.2020 regarding 2x25 kV scheme for upgradation of OHE & PSI.

In reference to the above subject, a meeting was chaired by MITRS (then
0SD/Safety) with RDSO Officers of TI Dte. at RDSO an 12.09.2020, in continuation to
the meeting held through VC with Zonal Raitways and RDSO officers on 29.08.2020
regarding 2x25 kV scheme for upgradation of OHE & PSI.

2. Inthis regard, minutes of meeting is enclosed herewith for kind information,
Encl; Capy enclosed. \

i I;{ ATTR
(Manish' Gupta)

Executive Director (EEM)

Copy to!

(i) AM/Traction, Railway Board

(i) PCEE/ER, ECR, NCR, NR, WCR WR
(iiiy PED/TI, PED/SE, ED/PS & EMU/ RDSO
(iv) CAO/CORE, Prayagraj

(v) EDIRE, Railway Board

(vi)ED/Dev, Railway Board

| For kind information please
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Minutes of Meeting of MITRS (then OSD/Safety), Railway Board with RDSO
Officers of Tl Dte. at RDSO and Zonal Railway CEEs/CEDEs & ED/DMRC on call
on 12.09.2020 regarding 2x25kv scheme for upgradation of OHE & PSI

This meeting on 12,09.2020 at RDSO was held in continuation to the meeting held
through VC with Zonal Railways and RDSO officers on 29.08.2020.

Following officers were present during the meeting held at RDSO on 12.09.2020:

1. | Shri Rajesh Twari [- [M/TRS (then OSD/Safety), Railway |
| Board &

N — | Ex-Officio Secretary to Gowt. of India. |
| 2. | Shri Sanjiv Swarup . PEDISE/RDSO

3. | Shri Sunil Kumar . | PEDITIIRDSO |
"4, | Shri Bhardwaj Chaudhary | . | ED/T/RDSO '
'5. | Shri Gyan Prakash Katiyar | : | Director/TVRDSO \
6. isrm Arvind Koomar .| Joint Director/TVRDSO |

1, Review of the items discussed during VC with Zonal Railways (ER, ECR, NR,
WR, & WCR) & RDSO regarding 2x25kv system adoption has been done.
Status is as below

11 OHE Work:

i) RDSO has finalized draft OHE guidelines for Zonal Railways for increasing the
speed to 160 kmph on NDLS-HWH (including CNB-LKO) and NDLS-BCT (incl.
Varodara-Ahemdabad) routes and circulated to all Zonal Railways vide
instruction No. TIIN/O042 on 11.09.2020.Final OHE guidelines should be
issued by RDSO by this week end after considering comments from Railways.

i) Detailed guidelines for checking the OHE structure suitability has been given
in para 1.1.1 of draft OHE guidelines. Zonal Railways should check the
existing mast and foundation as per excel sheet circulated by RDSO and
report the status of failed masts and foundation to RDSO for scrutiny. The
decision on mast and foundation found not suitable by a small margin should
be taken in consultation with RDSO.

Portal structure should also be checked for suitability to take load of feeder
wire on super mast, increase in tension in conductors to 1200+1200kgf and
aerial earth wire.

i)  Execution strategy of OHE modification work has been discussed and it was
concluded that increase in tension in OHE conductor by providing additional
counter weight by changing center rod and re-droppering can be done in the
field within 2.5 to 3 hrs. for one tension length of 1500 mtrs. This is almost at
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i)

1.2

i)

v

Vendor (indigenous) development for Cu-Mg catenary wire should be
expedited as in future Cu-Mg catenary may have to be used due fo
environment and technical considerations.

PSI Work:

All the Zonal Railways must send the details of available area for TSS/SP
ISSP after site survey. Some of the Zonal Railways have not submitted the
defails of space availability for TSS/SP/SSP,

Standardized TSS/SP/SSP layout drawings should be finalized by RDSO
expeditiously. Minimum 3 types/scheme for layout should be developed. If land

availability at site warrants, layouts will have to be developed suiting the site
conditions.

a) TSS/SPISSP having standard dimensions where adequate space is
available.

b) TSSISPISSP with 25 KV switch yard along the track for lower dimension
across the track.

¢) Attempt should be made to reduce the dimension of length required across
the track upto 50 mir for Scott/V-connected TSS. This is possible as this
exercise has already been done for development of layout drawing of
Mahwa and Sirathu TS5 in NCR.

d) Both type of schematic may be considered for TSS/SP/SSP ie. with
approach Road & without approach Road. However, the TSS if not provided
with Road must have cross track.

The acquisition of land is very critical & complicated and wastes a lot of time.
Wherever the land is less, the TSS should be tried to be accommodated in the
available land. If the conneativity of Road from cross track cum Road iz not
feasible at present due to less land, the TSS layout should be finalized without
approach Road. 25 kV & 132 kV cables instead of overhead wires can be
considered at specific locations by Railways where area of land is very less, in
order to expedite the work.

SP & SSP should have interrupters in place of circutt hreaker for sectioning
and paralleling, as the same arrangement has been working satisfactorily in
Bina-Katni section.

The requirement of Auto Transformer protection at TSS/SP/SSP should be
crtically reviewed and removed if not required.

Similarly detailed position of transmission line work involved in this up
gradation work to meet power supply requirement in the range of G0-B0MVA
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wi)

vii)

2.0
1

should also be made by Zonal Railways. The status should contain the
following details:

a) Name of the TSS

b) Existing transmission line status (no. of circuit and no. of phase and size of
Conductor).

¢) Details of Transmission line enhancement work requirediproposed.
d) Requirement of separate bay in grid sub-station.
e) Enhancement of transformer capacity elc. in grid sub-station.

Zonal Railways should send letter to the Power Supply Authorities regarding
requirement of enhanced demand of energy.

RDSO and Zonal Railways should give time line for completing following
itemns:

a) OHE & PS5l guidelines for Raising of sectional speed to 160kmph on New
Delhi-Howrah and New Delhi-Mumbai route within a fortnight.

b} Al the detailed drawings like structure, foundation, cable lay-out etc and
new specifications should be finalized by 31.12.2020

¢) Final report of checking of OHE structure should be submitted by Zonal
Railways as per excel sheet circulated by RDSO.

Tl Directorate of RDSO should organize Vendor meet to inform the
Vendors regarding development of new PS5 iterns required for this work.

Dther ltems

The location of pantographs of Vande Bharat rake has been discussed and it
has come out that there are four pantographs installed in the Vande Bharat
rake, Out of which PT-1 and PT-4 and PT-2 and PT-3 can be raised at a time
during operation of the train. The distance between PT-2 and PT-3 is
approximately B0 mir which causes poor current collection from the rear
pantograph at high speed. This situation can be improved by relocating the
Pantographs. PS&EMU and T Directorate should further examine the issue,

Zonal Railways should be consulted before deletion of specification of an item
from vendor direclory. After the feedback of Zonal Railways proposal for

deletion of the specification should be sent to Railway Board. %
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