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fdw"/Sub:OHE guidelines for Zonal railways for increasing speed potential to

160kmph on NDLS-HWH (including Kanpur-Lucknow) & NDLS-BCT (incl.
Vadodara- Ahmedabad) route_

Hesl/Ref : (i) Railway Board Letter No.. 2001/Elect(G)170/I Pt-III dated 07.08.2020

(ii) Railway Board Letter No. 2001/Elect(G)170/I Pt-1I dated 16.10.2020
(iii)VC held with Railway Board, concerned Zonal Railways and RDSO on
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In compliance to Railway Board letters referred above, Technical Instruction
No. TI/IN/0042 for “OHE guidelines for Zonal railways for increasing speed
potential to 160kmph on NDLS-HWH (including Kanpur-Lucknow) & NDLS-BCT
(including Vadodara- Ahmedabad) route” has been prepared and enclosed herewith

This is issued with the approval of PED/TI/RDSO.

Bhardwaj Chaudhary)
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2. EDRE/Railway Board - for kind information please.
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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 No.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:

SN | Type
Portal

of

Wind pressure
KGF/M?

Suitability with
1000/1000kgf
Tension in OHE

Suitability with
1200/1200kgf
Tension in OHE

1. N Type

112.5

4 Track (8
OHE) + 2
feeder wire +
2AEC + 2 BWA

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 (16|8 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/RDS0O/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 Sl

[ i

I._x 4

|- ® 1 —= | S |
FEEDER MAST OHE MAST
l 21 P 3 ——=| L
PO T
1. ® & 51 I8 pottom width of foundation along the track of SHE mast and feeder

rmast reppectively, x = =79

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 desighed 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
/RDS0/00002/19/0 (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 II 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 kgf
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 II 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,
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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 Requlating 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/RDS0/00001/20/0 (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

Page 10 of 66



151
237476/2020/0/0 PED/TI/RDSO

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/RDS0/00001/20/0
(Sheet-I)

3A

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

TI/DRG/CIV/FEEDER-
ES/RDS0/00001/20/0
(Sheet-II)

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/RDS0O/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/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/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/RDS0O/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

Page 12 of 66

152



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

(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/RDSO/00 35
Carrying Dropper 002/20/0
23. | Contact wire clamp for Current | TI/DRG/OHE/CCD/RDSO/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/RDSO/000 43
20mm dia GS wire to 20mm dia GS | 91/20/0
wire
21 Cross Bonding Arrangement TI/DRG/OHE/EARTHING/RD 44
S0O/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.
(i) 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.

Page 16 of 66



LG}

99 jo /T 98ed

D woamenimon |,
) e
0/6L/10000/0S O =a
3033 FHOOEAN L awen 31wl
0's8°a"d sure om0 e | von |2
= 43 SO 020AFNILT 4T

JLNOY IVEWNW-STAN
Zua ® HMH-STAN
d0od
1SVIN 31VdVvd3s
NO LNIWIDONVIIV
d30334 A S

(AMYHONYHD FYmoevHE]

"DNLLIEA NI INISNOO B0 LIOHLIN SI0HM S0 LEvd NI OIDN00EdE-
HO OFH0D 'OISN T5 LON TIYVHS OMNY YIONI | EAORNNIMT{ISAYATIYE S0 ASLSINI
HOLLYSINYDHO SOEVONYLS B SNDIS30 HOWWISTH 40 ALH3d0Hd IHL 51 DNIMYHO SIHL

"ON3T LSWI LY LNIWNIDN Y
N7 ANI ING LY JOLIINNGD F3L ITEVLINS HLW HOLINAaNOD
039 A8 LSYW {30334 HOVI 0L Q3LO3INNOD 38 T 238°L
2R 1 L3I3HS Q0L 0D0OSOW S 3-d3033 A1 M0Hal L ON
DHIMYHD H3d 8% d3L037135 38 INOHS NOLLYANNOD ONY LSWIN ™9
FLVD DVLITHLS
THL DHOTY ONY SSOHDIY 'ILN0H NIH0 NI STONVEYITD Ted3alvT 7
FONTHYIND AONMNOED IHL LMNMOD2DY OL M| DN[HYL NO|LIONDD IS
H3ad SY 035N 38 OINOHS WY SSTOYUD INY LSYIN H3dNS 31avLIinse s
TWO0S L 38 T7M 3N H30334 40 HADNIT NOISNIL T+
"MNYAS IHO SV FWYS 38 T INIM H30334 40 NYdS e
WE'Z 40 NOILY LN 1dNl
WNIWININ 3AYH TIIM LSYW 430334 3HL "LSYIW 430334 3HL 40 301s
M3 IHL NO NNY 38 TTYHS  (WIdY 1WNOILIAS  SSOMD WNDS
FEET ONY WIQ WW 5661 ) THlA H30334 WNIMIWOATY AM 52 IHLE
W N 3 SNOISNIWIT T L

- 3LON

039 H0LONaNOD
TIALE QASINVATYD (vIHY

m__uﬂﬂwvww TROLLIAS SS0HD
TONIAON ] WADE 362 ONY W10 W oz | 0+
LFLDE
L HO FLOE LHODNS NOISNIHSNS &
_ aLe IF3dAL) IIWId NILIWE | @
(001 Dwest)
Z | eORES0NE0N e siane: | 2
HIHSYM NIV F LN H207
X s "LMN MLIM BEDS oA el W | @
JHCINED WS
z ZL08/5 108 WY S5O0 1SN Hadns | 5
GE X ¢ Mid LIS § HIHEYMW SN
! zaz HLIW
O WAL 0902 & NIk O030%3H JdWNS | F
b aros ATEWISSY SIATTD IONS ww e | g
L azoe ATHWISSY HOLYINSNI SNNCLE | 2
! oEsE dPYTD MOISHIASNS | 1
. OM
A TON Lyvd NOILAEDS30 43

a3

il

S S0 FOL

b

ML LR T il

W g 1S

e rEdasE-a

€ FUNXINNY

0Sady/1L/a3ad 0/0/0¢0¢/9.Lv.LEC



99 Jo 8T 93ed

(B, . ] _ TS AL Lo _iu.
[pes asT it OO WEd ooz
s ’ s oe o€ s GouE =
" A
B3 —HEROEEA A D0 L
o=k [ ST eEd (111 Fa o=T (113 A0 0T WEL DOE
SEF ———— T aTE CLE
o a = rEm QoE oE oE a3 A aar
(113 [ ) ST L OE o=T o= i [ 5~ | ooE
SIF ————— SEE S oE
o a = raEm aor oe oE a3 acE
(123 EFE ST L [l ) o=T (113§ A0 TWEL L=
SOF ——— % L€ coE
o a 3o e osE oE oE a3 A oas
(113 | EFE IO erEd (1= o=T o= A0 WA ohs
SLE ———— S'OF e E o
o a 430 AE .13 oE oE 530 AI azE
osE OFE | 300T wad .1, 73 ot o0FE | 3003 wed azE
BRNHYLS ¥ GeND3D HIGNWSEIH 30 AESH0Ed SHL B SHNWED SHL, ooe B 1 cp e caw
o o 430 AI os® og oE 530 AI oEEE
oeE OFE 390 wad gs® osT oFE | 300% wad OEEE
oRE  —————1 'SP e v
3 o 430 A3 osTE 0g oE 530 A3 LT3
oeE OFE 300 wad osTE LT £FE | 300 wad oOrE
sz 1 BE orE EEE
3 o 43 A3 0oEE oE o€ #30 A3 oot
£EE LFE 300 wead 0oEE LT £FE | 300 wad oot
GEE = oTE ==
e ] o o 430 A3 oSt 0g oE “#30 A3 GOGE
]
£EE LFE 300> weal oSt LT e [T
: GfE —————— E3 o€ L
N E TME F 3000 MR FLN L5V IS O SR M EBOaSH0T G SONDE 3 L = = = B = =z
£EE LFE 300 wedl ooGE LT T 9oz
(B Sl S0 T B ¥R W H A i e (il RS st oy 2
AT R B .Hl!-_u_.uulliu.ll T TN B W [ a ~aRD “FiaH Qo2 E 0E oE 4@ AiEH B = b
AR OEL e 30 S b Sl S - 5 == 5 5 ST
LN (0 SN A0 LNGEETH FHL S 00 (ME INGROR SN MOIAGH 6 LT LPL | Roe TR B LT LFT | saco v
LTS T TG 5 SOMIG ) LW T S6T T/ TL > = L
T BT 40 HODNBAYEN AN S i a 2T “AiEH L] O oE " a2 A
TEN oM ST L A ENTIM B 0 NO AVES B AD MO N TMIE MNITU GeE BL % — it — Ty
M WrE WIS ¥ S
SO B LORMEE: MO LHIPOERVESY MLE S £ S0 FENVCAN o TROSCE DOMOLEG S T U] [FHLDR e 2] ] ()| eas UIE 0] | HUSOR {-wmaw Lt B s
ShCavy | - SHIaYy
TN ) G W S 8 WD M O TG JE EHEAL X SRR HE TV,
e 8 O e et o S e s osin | _cow 15w 40 31 osra | cow 15w 30 3axL
HIAL AN A0 JOCSHE MO LS HIVELL AT O SO0S1 e FO LS R
=TI
AOS/d09 GG JdNssddd AWM 3 Md3IAas INIAMLO IdNT

0Sady/1L/a3ad 0/0/0¢0¢/9.Lv.LEC
8G1



99 Jo 6T 33ed

E—i TR — ok 08 doM [
3
o/ 0%/ LooDo osaH S art arT | 3003 ‘Had 0oz
rem 5SSt £z
“Nlﬁnmﬁu__.__.}_u\ﬁn\_.—_ OE DE -430 “ATd anE
e |l
arT orT | sooo wes Q0T orT orT | 3005 mag oo
e - - | e B ] o i scF £z STk 5TE
—LdEH SE0HD Ly—oom 08 kL0000, CeE NI T, L L= e} L] T3 CASY O0E o OE S A oo
H._—_I__.m.lhn avt arT IO "B QOE £PT LPT IO T MG aor
THIM HI WOISMEL 45 ZLT) SEF 5TE SOF €
] 271 IHASSIEd QMM o o = Rt anr E OE “430 “rdE) agg
% L LFT LFT SO0 "B aoF LPT LFT o0 " WA [0} 5
Alndd WERNM-5HN ¥ HMH-S0M ot as CiE ot
HOd =
LSYA ALVHYCIS MO INGFEOHYEEY = 2 Gesaliisi i = o e S
HIOTA AIST 830 TWIAIHIS INGAACTdME LT LT SO0 "INES L1159 F4 8 LT S0 ' WEd kL
"OMLLRIM 1 ANESMOD HOMSE ANOHLUM, S£E cor 09 E s¥
“TIOHM B LUV W AT A0 kD ,ﬂn-...“_ul-uz._.__..:w o o #30 “hE aoe e oE 430 ' aEN oss
Qi WL L LOGZE—MOMHOTE S0 RIS NOLYSIRVEGKS
SHUVOHYIS ¥ SHEISID 'HIHWESEY 40 ADGdONd IHL 51 DNURYMT STHL,, el 2T | 3000 ‘was ans £ET £¢T | 3002 'Waa ass
a9E 5t 09E 5ET
o o 30 hSE ase oe oE 430 AT oSt
LT L¥T SO0 "WES a5E LT L£PT ST0S " HEd DSTT
09T S'EP T 56T
o o 430 "nE osEt e e 430 ' Agy DoEt
LFT et |aooo wed OSET EFT L¥T | 300z ‘Had DOFT
e e o3z e
o o 430 “h3w ooFT oE oE 43 ATy Do9t
Fad Pl B TS R-T oot VT 4T | 3003 Wad oot
faiEnd) asz FE 582 5EE
WELEN I o o 439 A oo9t OE DE R EL R ooeT
LFT £rT | aooo cwes ooat - ST | 300z ‘Had DOGT
mEn o e ok = e S9% s'as S9EZ g8
& A T - E: L
TES1 30 ThHE U1 -3000 MBS HUA 15 D0C-8 ‘15 HTEd MO OG5 B0 0S TEHE &L o B s i Aps s &30 2k DO
) SAOT—{E-1R) GIE 51 40 WTD IHWI0 M HINS . 5T | 3000 way oot - vt | 300z Wad DoseT
HOEYTETVG MSEI0 THL M RSN MM SOH o (10 HOLMG WY MSESTH DMOTRD L W S8 = e 5
- ﬂ“._.em. EEBE-GI.WE ¥ o e TSE . P S e o
- N ilr s 38 TAE 05 AMGHOS a0 1M FET- |90 THES oosz : FSE | 3003 "Had
T WT 30 HOLUNIRWLIN VIR 3AH 0T = 0 o E
T LSV MO 3L LSV MAKGS HE 40 3NS IVES U MO WM 3 TS BI04 MGZ 3 T n AT o : s RacsEy
KO LUNCH MRS B HAH-SYN
W 1SN IAMES O DGREOMRRN HITIH M S 3N TEVONEN S INES DERTARE S T ROLLWS O _n.“”._:_ [T L._p__ln_“__m MO LLWIO0 A.M.u:_n..__ (A1) L__“““-um
. (a=ni) SLeT—(E—3ud]) BB S 40 ¥ TEWD HEJ 0 ENTONG IVHHON aharean | Snvawa | LS AWIWHOMN AnTSan | SNTawa | BEes
R BASSEAS 0NN HoS) AR Soe-(c-aed) B8 R 40 |-Bee 0
WA of (S 0NN (WG 30 MOEDY (EN 903 TENONY S TGS DERSE SHL L Ry — L5YH 40 FAAL [y _ r=n L5V 40 FAAL
B 111 HIYHL OFAHND A0 IOTSHMI MO 1LS5SYRW HIYHL O3AENMND 40 IAarsin N LSYR
WOS/739H 8ZF Janss3dd dNiw (F1Nd3IAos INIWLAOTdWT

0Sady/1L/a3ad 0/0/0¢0¢/9.Lv.LEC
6G}



091

99 Jo 0 33ed

¥ JUNXINNY

i I I _ﬁ s _ _ J.
e g |
— M.EE“wq“mi |
_ SLNIIIVIS i m P
(_n:mzmc\u\m_:o\:.méﬁ_g 8 i 0 J.zggs i
. i Lo L]
Ay i [ , g oF| iz ws?|  50-31ALS 90-31ALS 80-7IMLS 0I-3141S
O m ﬁ_ _m Txﬁszz o 0K Wik, OISR
EEreTEE T hoi =§. ?z_:z.ﬁﬂﬂﬁj TRy ST ——
| : gy i
I ...|.‘ﬂ..,_ﬂ.§ b shsffifa Wyl [ et —_—
7 A v M
iy [Py U )
| || (Aninamy v 340y , J 1 —
(4204} wig, \
R R e Ve ool moes o o g |
i R N ONY " o8 _._3% LWIHHLLY |
_ | Ttk GHILPHIRN L THt NSN3 R ?—EE
I -
[ — MLIOND WL, ; e e et
A 20334 0O szm& [ otes HLGIAT MG h“ i T,
U YN et u,z...s_ﬁs.
| THH I LNTRHE D MO 10K TG 13094 M 032045040 B , ————
[T | v v v ow vovis o e some o Vst 46 v o) 20-37AL5 80 -37AI5
L4704 ML 51 o 1L . _ |
] e — e — ST 3k il ANTAERAL L
i HOLLS3NG whd g v oradid “hau.ﬁute fomisatd hs._( .,:LT _,
muuﬂnn .jv i - T |
/ \
trl wagwons ’ i [ \ \ /) /
Egia)s.._@,mz o (kg Wy O @ Q @ @ 6 teslvaons |G /mu @ i
fatisAT IMANI) |
YAV Binil a
(LS E I
U W ..nlm“._.nnzt.uv_znkum .,h|
MENISEY NN i
T 7 ane e 2 T~ e
| = (edawyny 10-3U1LS = !
I ; AL 1V Uk __
NITBIY HIHM ONY 8Y Q35h TTYHE 0 awv 6790 §31ls 9 ; R | | ML .
LB [T W S WOl a0 S WANILNI WY 1 | 008] W0 VL e LA At samizvin|
9334 Hihe 1033 Gl SIaK9 T Whd 039 20 0L Fogen ey ] P———— Rk W uz,:_...ﬁ
|| 630 ¥30MN 0561 WD 2-0%01 AN Lid dHYIS TITIVVA % 10 oo e | ﬁ;u_._xa._:z:ET i forind 5._.;_517 P a— ] T i A
410 BN ANIATHG 8L awigsy o HolLaan0s wod on3 i
WINLI03L ONOR 30 BN WOLDNONSY WL 40 OB 1N % gams 1 | © |
AT D1413345 L HLIW 0390 33 N3 $3TLE e e T R SS Saa T L%n =
TEIHLH QINDIUHTA TRIHL Wik WIHAD Tl ONILYNINAL 4L | Il AT TVOUS iG] | 1 :
L4 33 VN 10K TV 90 G50 145 4N GHRILONIE ' 9P ,S: 3 e (v3aus) 12334 wigiE IRy | (wuegat)unani, |
Abedd 8 A 4 TEYIILT {020 CROE0 I .s. AL wun T, { I
VA S04 s 0 B S48 LT St 3 LI.| 1 gunn ) @:r_. @ ﬁ,
‘aildooy 38 SI1ALSE
vk YIVHE B0 GHY 401 FD'ig 51048 WIANE sNOLYINNGL 1 - —_— L
~EI0N }H_._._,?jm m_o“_ gVl SO ST =
I " - > e TR (B30 ) T N L3303 20 MO LYWL Y0334 43400 40 NOLYHIRGTT
| ST I , T ] e RE T e

T 4

0Sady/1L/a3ad 0/0/0¢0¢/9.Lv.LEC



99 jo Tz 93ed

Oi=ias) | Twos ou som [
e
P
),
o0/ 6L/ W/, s & - T Wi [T - [meEfwem | - = . £ = = - = z x ek = sow [-S2F1 o
oS04,/ s3,/ A0, 080/ 1L o e L o I o I I I I T N N e I o e i
W |Aiva| B E 3 W, - eoe (mon |[ver | - - - B - - - - - . = | e _— [ —
[s] 5 g o S SIS S — oc- | - |oc oL | - - ot | ot |ec- | - = - = - - - B ~ - =1 e ——g— ||
- SET |wir [E8T - - - |- NIERCEHCOEEE v mmsanaal . [ee | o
—4Ed SSOND —Sall | - - |oe- |0 |ow- - - - - - - |og |og- |ow | - ® P otu
= | =%t [wix [TEE - - - = | = | - |wec |wey|ven| - L e vmw |
(ME'Z 0L N MO HLLW) oL~ | 0L | oE- - g - - - - ot |oE- ek | - 5 oo s [oeerT |
PALDETINOD NI NOISHWAL 00T 1 SR | W - - = - DS i acEE
bonnsimnes remdani] - naa nﬁﬂ.ﬁﬂi:ﬁﬂ. 00Z 4 ot~ | o = : or- | we- |Be | - 0 T Ml i Bl
+ JalM N30T + 3HO) WET | WiE | BET - - = = - = |EeC |TeE|wET | - L o e T
A 551 IMNSSINJ ONLM o oL~ | oL at- | oc- - ] wno s | ST |
Ly (E3d4S OHLL MSYE WET | Wik [WET - - . - - - |eoc [ten [wer | - VO | mom wms oo | .o
(w 5°6) 15WM E - = [or [ox [ox- - - =1 - [ - [ - [o% [os-[os-] - 0] T [T |
JHO ¥4 TINAIHIS LNIALOTENE = . - lezr|conleer - | - - - |- - |oox|een]eex| - wer| wemoems| o lesar| ..
- - - | of- | oE- | oe- ot | ot- | ok w wa s [T
= DHLLELW W LNESHOD HO0Rd  UMOHLEW
WLE | COT | LT - - - - - - S0E (TR | FET - ¥ T e
CTI0HM B0 LV M MO QS0 035N 36 LOM THHS oor L] g
ONY VIOM "L LODTT—MOMADM 40 AHISINIF)  HOUYVSINYDHO o or- ar- | o 3 [ ana s
SOMYOMYLS ¥ SMOISD0 “HOMWIEIN 40 ALMSS0HH 3HL S DMLY SHL, — at
no (v | o | o v (0o waw|sow | 8 o vo | o fvow (oow | e (0o o |20 [wow [aow W | 0o (v oo wow | oow | e o | arscerm| e
sCT-n ooT-n LM osE-M
— £TE-B ST 8 ELv-@ oLT-| (o= .0) 05w L ok O BB
MOWHL OIAHAD 40 AOTSHE NO 1SV H
D61 [esc|oet] - | - - ELE] - - - - - - [uenTen] - - - - - - - -1 - - - - ] T | oo
of |[ex | ex | - | - - o | - - - =1 -1 -Twlox]| - - -1 - 1 - - - - - - - - wna waw e
T61 |ses|Eet| - | - - Eif| - - | - - | - [ssajuex] - v R = = 2 BT - - - aoc e e | o
o |oc | BE | - - = e | - - - - - = e |oe | - - - - - - - =1 - - = - o Bl e R
&1 |sex | 81| - = - - - - = - - o - = : - . - - B - - = - O g e
TICHED I HONMM N GNVOS SEETM A CIACHN SIS DY BV D BHL T ot [ec o] - = = | - : . - B T o | - = : - = - = - ~ - = = —— Bl =
TN I ThE T coweo 0 PR CLL
i gt Tat |sex (wav| - | - = RLE| - =1 -1 - 1" LS = - E B - B =1 - - B - i P TN .
TR/ TN SR MR O (REENT) NI S DS B D 0 INECE THL L of e jec | - | - - ot | - - =1 - |- ~ [0 [ox | - = = = = = B - - - e Liiim
T T RV D T TR WECTTIE TN e B TME - |set] - |E@E| - [C8F €E] - & = = * - |weRjuer| - = 3 e x = . - = = = s o s CTTT 0 .
0 MOLXE WENTIN ELA0MSNL, ‘S0 TG D MIDOF IS M0 S (D (3 3 Bf B of | oc ama s ELad
Iﬂl’lllll"l!l!lld‘.w- —Tfcec| - [eet| = |cot EiE] - - T —Taesleon | - e — T - = o E - = = [T e T
T ——. Ly i.'li'l.l'."!‘ - —jec| - || - |* oc | - - =1 =1 - -~ (ot |ex | - E - - - - - -1 - - = - waa wa [T
(13 1] SUT £ aei | il W - Boet
9L s
(] [ ] ot | O awa s [T
— 3 G 6T OiE LI KL — 0T |pRer- &9
jm—— (G 3 L of | 0% o [T
= e e it BT Wil OLE I | 1T ooy [
N 5 T T A S Tt 13 3 L ot | ot i e B -
T SRV (O I TENTE e TS (L3 WET or O wmas e
WA Y 15 40 AT L T i DS VAR M ST M W — = — ot ot — - | EEw
08 0L 1V ) 0 DD A, MOADERER
e o En e, . e Dot MCRTTEE MO B MO R e
iliil.ll"u—l‘.gllh!i no (v o | no fvo (3o waw|se | 8 (o vo | 5o (v (50w | 8 (Do o [9no [vov 3w w0 | mo [vie (3o vow [sow | e -......l,.h_......L“ih.ﬂ._n
R M B W 11100/ 90/A0TCH S0 1L 5 NOLDAWLIY W0 I D JESe crEw e
MO DY DEWW 40 OMLEE MO ORI DMITIENE JCWML O W IS W W SR 2 Fdin-d soE-a L5 SO BeA
I B T A IO O G N OSSN B FEMFE § TS GORATLRD B ¥
WO FTR IRWD N G
VO RO L W R K AN e W O SO 3 T
‘Iiﬁi“ﬁll!
'hl‘.l—l-nl_ AN ROFE K =T
a0 whs o O B D MR MERE MOJ TRV 8 TSRO DORATE S T
TR T 0L M TR S ML e O 0 GILE S L OO L
=IO

0Sady/1L/a3ad 0/0/0¢0¢/9.Lv.LEC
191



99 Jo 7z 98ed

- 1) _ E B
Cts
D/ a1/ rooo0/ a a1 w61 wit BT w1 et [T
0Sad,/S3,/ A0 080,/ 11 o Y o T o e i T i = I e I I e e I | el B R
T a1 | - lean| = [vec| = eez| - o < = ~|wwn vt | - : =1 - = - - o — - |ver] wecowma} _— | ete | con
o = a o Frocsel wom ao suree fooe moe o= il B L% SRR S = s o e . - e
— ENE |WLE | SEE - - - - - - UL | S9T | *ET - - - - - - - - - * * "R WOT v — T o
—id3H SSOHD = | L = - |oe- |oe- |oe- - = = = = - |oe- | ox- |@e- | - - & 3 = = = o = = = ® prp— ouw
wmi | wiC [EEeE - - B - - = | =%E |wwE | vex | - - - - - - - - - - 0 T . T
(ME"E OL 4N aNY - = o [o [oe= - - - : = —Toe [oe o | = - == 1= - = = = = T o e ] TRE emTT| T
MEZ NYHL J6OM NOLLY H1) SO 0 3 L W W N 4 0 Iy I I I N 233 % ey YT W oy
Lomorvin rowcavied| wom | PAUL0LTANGD NI NOISHAL 00Z = = |- |°% |[es [wx- - = = = ES - | [o-[eT- | - = R S =5 [ = z = o e | [T
.ﬁi "IN Ml MOSHAL DOT 1 = - - |emE|vaw [cer - - = - = - |eeE|weT|ecy | - = = - - - = = = = - |ver] waaswmal L. Jowees| L
+ WM H30334 + 3HO) - - -~ |ox- [ox- [ox- - - - - - -~ |o%- [o%- |ex- | - - - - - - - - - - - o e ELLE
P S5 JNGSSTA ONIM = = = | ®eE |wak |wmaw - = = = = = |=oE |[TeT |ver | - = = = = = = = = = T ) ey YT —
L/ ALY 0345 OMIM 2iSYE B - = [oe- |et- |eE- - - B - - = [ot [ox- |[ox- | - B - - = - - = - B E o e am | EaET |
(w 5°8) 15vm - - = |men|wee |men - : B - . - |eoe|uen|wer| - i = = = a = e : & - |wcr| wooo vems P
JHO ¥04 TINAIHIS INGRLOIERE = = T [oe e [o%- - < = < = ~ [oe |ox- [e%- | - z = = = = = = = = C o ——aa] TTC [wwEE]
- = = | ®LE |EWE |waw - G - G G = |eeC | EeE | weE | - - G = = - B = = - T | WEE | woos was aor
“TIOHM. B0 LHve M TH HO n"_.un. Eﬂ.ﬂ. TWHES 2 5 2l o b S = = = = i I o [ = % = = = = = 5 = = e . i = i
MY WIONI | BOSTET—MORDENTT A0 AHISINEN) HOUVSIVIRIO
= 40 ALNBeOMe IHL 51 ONUNYED SBL.. o (v | 50| no jvio |30 vav s | W [mo vie| mo |vow [saw | 8 |0 |wie |3 v s 6 | me fvee | 3o [vow [ | w o -
SEE-M SO -M LT CEE- -
_ LEF-. T LR DT fum = o) e AP e RO Tl L
HOWHL QAAHND 10 JOTSHE NO LEwi
Tet [eex]wev] - [ - [ - efe] - | - [ -1 - o L . e o =1 - T sow
o .19 o - . - or - - - . - . oT o - . . - . - - - - - - - A E_y T e
€8t (goc|wew| - | - | - wee| - | - | - - ~ | - [wew|wes| - | - - -1- -1 - o o = | eaes s
ot | ex | ox | - - - ex | - - - - - = oz Jox | - - - - - - - - - - - - T B 2 e
AT |88L | DT | - = - EIE| - = e = - ERCOEE = = = - - = = - = = = waws ) | ewa |
LEENER BN SR MO CRNON JMCT L CIACHAN STENA BN MAS 3O 30 T ok | ex | 6% | - - —— o] - | - | - - - - & e | - | - o o 1= 1= - s Bkl
RIS W TS Eﬂ.ﬂh " Tei |sec | Eat| - B = ®EE| - B - B - - Wt |ier | - - - - - - - - - - - - maco s eEE | .
TODA M0/ TN e A Y (ERRENO W SV MMM D IO X0 BORCESMEN U D4 s REleel === o) == ) == ] =I- [weekj =] =]=}=]-==1§-=|=]T-j=]=]-= s es] O fwETT) Y
“T-fEed TOA RENW S0 T 0T WE TTTE TR VNG ER B 3 TS » seE| - o W ELE) - = x = = = |ueE]wes | - = - = - = = £ = > = = [T [ TN —"
T MOETS MMM RINCHNL SO0 SO0 D1 NONOST JUETMHE WO S 3. (9 = BE | - oL | - | oE o= | - E B = = = o | oL | - = B = = = E = E = = = T Ll
EREED B I II'I“ i!!ll!llll,l- - Isos] - Jsws| - [swr scx| - | - | - - 1 -1 - jsaxizves] - | - == i = = = = ] B _ ) meea vl ger [DOREL g
P e e e e e, b B s A AL S = ot | - o | - |oE wox | - = = = = = or | ok | - = = = = = = = = = = = ava am ELLLl
= |s=ex| - |[=mu| - |=®8n scx| - - - = - = [weE|wer | - = - - - - - = - - - - moos -
9 L[ i3 L
- CL3 = 3 - CECE - - - - - - oL | oL - = - - = - = - - - B - ars mam [ooET |
o e 0 e T N - = e [wwr | - - == - - : - = = - = ] T
— - Tl =T o= = = = = o= [ox | - : = = = = = - = ~ ~ = e ren] ETE wwTET)
=~ |sek| - |smE| - |%<®% ®LE| - = = = = = |[®eE | Tes | - = = = = = = = = = G = T ]
B Ty L T M M i e B s 0 3 s B s B e B i st~ [l
SR 3 O S SN TS N CRCR0 3 THE - [&®€| - [wew| - [wew @rE| - |- |- [ - |- |- [vewnjwer| - | - = =] = == = == T
gllli'?nﬁ! B 1 S W T == = m el = =T =t = =1 =-T==1=1=1= e B = A
L ONE) K SO 8, RISCLICR
0O L T A R
T e no |wia |0 [ no [wie |aw wav|sew | 8 (Mo [vio | oo |vow (v | 8 (o [wie 3o |vawsow s | mo [vee |3 [vaw oo | w o
RO E F FHE 100/ BALTON T 5 BY MENLNGN VEOO S 40 S . - = =
HC Y £ IO SMALE MO TEMBOT DRITIME MCWLL N S 1S4 R JAM ECRAGH B o o e e (.0 % _@) cse LN B Btk
NN UGS IHL A HAO UT Ol 4N MO G TEMNE 8 TSR AL 3 Y
rAMEROE (e MRS M 4O T8 JWD M IO HIWHL GIADND OO IATSLNG MO ASYH
NG MR T CIRIMEY) 1IN AC S (o(MOLON Y MR ST BE T
L] o o B TS
o S DS O — BN B e FOS/ONETT JENSEIEE O "I IASE INENIOTINT
A afE Sy NS N OIS S0 MONEES TR BOH FERCT S S FIROE SONATRET S T
TS 0 OL MM TER SEAL L NS CT 40 CNLE e I MGOE D
—ITOR

0Sady/1L/a3ad 0/0/0¢0¢/9.Lv.LEC
413



99 Jo € 93ed

HFJIL TS 0L low 2y
L
0/81/ 70000,/
et (3] - EST wIE| -  oLE - - - - - - LR EET - - = = - = = = - = i = = gow oo T
OSad/ 53,/ A1, 980,11 o o L o I L L O S 1]
T can | - fmew] - [eex| - wozx| - = = . = - |wnw|ven | - = = - = = = = = = = = seco vl oo |OEE |
o 5 -a o SIS [FEE——— Y of- | - |oi-| - |of- | - er-| - - 1 - - - | - [ox- |et-| - | - - -1 - - -1 - - - - - wna wan sl
- - LCOL | FiE |SNE OLE - - - - - - ST | ¥S1 - - - - - - - - - - - T O o ooL =
=i SS0MD =3 | - |oz- | og- | oE- &x- « |og- fon- | - - a - - - - - - - - 'Y ana mam ooE
= |=ut | vik [zmE - - = | - - - | =oE |[won [wEx | - - - - | - - - - - = | - [*Et| weeswma T .
et [oc (o= = - == - e [oe o | = | - == = : =T =1= =T=1T% ] OTF OWET
- = - = = =1 = - = 5] = | - =1 = 1= - =1 = = =1 =
e S SO S e LT e P
- - - - = - - = | - - - - - - - wna man
ULLOLINGD NI NOISMAL [ = risefien : JERE PSS RSR e Jron o Rems b ] e J RS SRR At LL . 1. T e T 1
r “ID NI NOISMEL [ ] - = - joc- |ocC- |oE- - . - . : = |oc- |oc- oc- | - ] na Aaw TEET
LANWHOMYHD MmdeHE) | wom
HIEY3 + 381M ¥30334 + 3HO) - - - |ser|vic |[snr - - -1 - - = | =oc [wor [wsx | - Lo T [y ) —
A0 GG FUNSSIES OMNEM - - = | [0z |oE- - - =1 - - = [ex [ox- [oE- | - o a an E6ET |
h.'. ; a‘ B - - WELE | wLE | WLE . B - B . - E9C | E9T | wel e T OOD Wy cor aont o
{w g°6) 15 - - N E RS - == - I E R o o Aa T
3HO B0 TINGIHIS LHEMAONLME - - - | mER[wiE [waw - - = = > - |eeE[EeW [wER | - il T [ T -
- - - ac- ot oE- - - - - - - ac- oc- oL o RO AW -
ONURIM NI INISHOO HORd LNOH.LM no |vio | e | mo |vio [0 wiv|sw | u [De |ve | ne (v [sow| 8 [De |vie | o fvee s 6 | po fvie |30 [woe [oow | w o L
o - e
CTIOHM HO LG M #O CEKIOD OESN 30 LON TIVHS i i el
s s t  anrt sl s s e i
ALHOACRH ! e
.., cre-a oor-a cr-@ eEr-@
HIVHL OIAUND 40 IOISNT MO LSV H
EBT |8BE | E&E | - - - L] - - - - - - |meT|uer | - E . E - . - - - - - = e
Y L # =1 gow [BO%] gr
o |oE | 8L | - - T - - : - - ot |oE | - - - - = - - = - - . 5 ana wan oot
a1 ook |Gen| - - - sae| - -1 - - -~ | - [wen[mex| - - - -1 - - - - - -1 - - #ooo e ot | .
oL |of | oL | - - -~ ot | - -1 - - - - [ot [of | - - - -1 - B -1 - - =1 - - | OF [EEL|
Ce1U |abE | Een | - = = EBEE| - - . B = = |wet e | - = . - - = - = - = = - T [ SOE =
“LECHED) O MO 0 VO DETTA L6 CACHAN SO OeY RS D 3L T1 oL | OC | 8L = - - [T3 = - = - - - oL | OC = = = - = = = = = - - = prgr—— [ |
THLEEE 3 TR S SOl A0 D 1L e = =
O - - - ®EE| - = | - - - - |wenjEen | - - - -1 - - =1 - - =1 - - rom wma ocE
AT s oo s
TR0/ TN D N Y ORI M T DO [ D S0 DORCIeeY ML T4 or [oc | or| - = L - . : - - |ox o] - = - - = : - = - =i - ana maw WEEE
Tl WA RN TS T W ITIE 0N e B T 3 I T T I I I I T I I N B N N N N B T P T
T MO MANT SN, A RGA0 RO TN MERDCOT WM MO S B (1) - oL | - |o£ | - |[oc ox | - = - - - - o | o | - - - - - E - - - - - - = e ELS
RN B W A A ROV INGSAY W NEEIVCOT) TN TSN M (ST B T e T | P S 5 R - = —Taer s - = = ) = - == B = == = = o ey oevE
i SIS 38 T MInOwias 0 0 N B e B e B e B B e T T e T v oee [g0] e
- |sex| - |swv| - |s®r sec| - -1 - - = | - [=en[wmx] - - -1 - [- - -1 - - - 1 - - e PP T P
- |oE| - |oE| - |ex oz | - = | = - - - | ot [or | - - - = | - - - | - - = | = - 0 aam TDET
T [wek] - |ewE| - |ee% =£c| - =1 - - = TIwer e | - - - - = - = G - =1 = = pr—y— oo T
- |eE | - |o& | - |8t wu | - = - - = | - | e | - | - =1 - | - = =1 - - - - B wawan] TTC [wmE| *°
& — - |E8k| - |emi| - |em% meE| - =1 - - B ~ [wenjien| - | - - =1 - - =1 - - =1 - - ] PP YT
ST § NOETTLOD TR TR N S SNOILTEN IR L - oE = af - ar 0% = = " " - = o | oc = - : 2 = - = = E = B . R A &
MO I TWHE MONMCCH Y S5 TEMIE GNY GDOSO B TS - |Eek] - |=@v| - |s@% oir| - =1 = - = - |wE e - = = -1 - = =1 = - G = ]
AN Y 15U ) ALLVG el EMDEYORLI N S (HMOS O MU SRIRO) B W a - | e
G0 el KRS B By . SeNScuN - o | - e | - |ox oz | - - 1 - - - - oz x| - [ - - - | - - - - - -1 - - ana maw
v LoD, o Ao, My i
A e o T e e e R no |vo | o | no (vo [ vav|se | w8 (o (vo | mo (v |sow | 8 (o (v | oo (v v s | o vio | 0o (vow oo | _nhm.nr.-...n..us_ wroe
e p
e HE T W ST 4D
MDY P 0 DML M) SRCTIY SNTERS XCWEL BN W T KB WL ISR 0 [ o i 5 {0 = ) csw L b 0 Bk
I D THL MY MO Y 0N 0 MUY B0 TEMANS B TS DML B ¥
| YT D W e MOWHEL AAMND 40 301SLNG MO LS
RO MO 3L M RN M 0N P L R
T O B SN
o i a5 I o v W zov o |- RS/ oee T JaNESTSd ORI "I TSRS INTRAGTINT
£ 3 oy TS N TR O MONCER MR Od TERON ) TNOENOE DRATL ML T
TES 38 0L I TE SO 30 4 0T 40 IR N 3 oo 1
—sSXIOH

0Sady/1L/a3ad 0/0/0¢0¢/9.Lv.LEC
€91



99 J0 ¢ 98ed

fllu.lu._. TS o4 Low oY
B
ﬂ.\_..IF.\.'E.\. E'."I.lli!l!!iullgalllﬂ
9 : o WO T OL W CO0N NGO OMCMGE! MCH NENEICH ROUNCMICH WO HUM. 5 THO DU WO BAND: IENGANG N0 L o
L T
i 3 [Tabe SO &5 Waniei [GoM L0 ot | owE | Do - oet [Te TeE e T
o s a o e [ot- | oF - GE- [of i ] T o] ¥
i —amm| TOT | 68L | 6T = Bit |TL T wE] = | =] =10 =-1-0-01-1-1-1<1]- i [ T [
o~ | ot- | o - oF- | ox- oE- ] oor
(ME'T OL dn NOLLY. HLM) TOT | 6L | THT - TEED 0 L ey TV .
Lo ._.-E-l! NOISHIAL ﬂ“-w Bt ot | oL = oL [og- - Tt oo
z nﬂ h-u -ﬂ“-E L3 SUE | C6 2 LTER L7 TeT WICT b ooe
CavHOMHD rvmaevia)| Las | (e + MM ¥30IES + 3HO) o -
.-_l 2Ll o~ | - | o - - |og- [ox- | - - - - - oL~ A ik
. uﬁs u-nilﬂl BRE ©w1 | - |ewE |oue [eew| - T ] e |
Omlﬂm.% ot~ of- | - |ot- |of- [ox- | - oL aws LEidd
1sym BEE T | - |GWE |DEL |ELE 1% WG b oo
LH3IMADTANE
IHO B0 IINAIHIS = 1 —ts=1s=15 r - o] T9E oww e
Wik B0 | - | @8 |OdC [Tit TR ] P T T
= DHLUEHM N INFSHOD H0HHd UNoe-Us ar- 3 = |oc- [oc- [ox- oL o A TRt
usgh!:ég 035N 38 LON TWHS WL WEE | - |BLE |OEE |TLE T1] rer——
HOLWEINYIHO L Ll
L] hgéﬂ i tiﬂ . res R = =] = owE] T
Lriy L - s oLL KL 19T WIS bl eLE OOCE e
oT- oL - | oz- |o- |ox- & - * ] -
P (W0 N0 NG (WO | O [N DO | N O W0 | 30 |V DO N WD | D WO | O - O (WD | (WO |20 | N .“ tﬂl. Lh'lr
-
- - i- £
frr-a oot-@ feva ocr-a {am = o osu 1YW 30 J0AL
HOWHL ORATND A0 IOTSMT O LS
Lo
NG S ATOHCE) T WM B GACH AT M T SO D WA B0 B T ) s e L A . maa | | eew | o
\ErATH ) T-OEE oE | Bt | oc ot | of | & - e k]
TG0 TN R D B RO NN D OGNS [ D O O 3 T BOT |OOL | 66T s nan|ewn] - | - | - 0 - 0 -1 - | - = LT P T
iii‘::!;”‘il!'lit Ok | 8% | D% or | oE | Bk = e A o
IIIII‘II I.I..I INCRBCET DUENLE MO DS T T T e Tars lnes = o ooz | o
WD E ii'i—il‘!!!-l o | ot | oL o jex) - |~~~} =Q=}=f=f=]=)=R ===~ i oee
ME O O BDW 40 TR MMM LM ISV MO R 3 Ol 0 MOOYI0E Dee W Ll L [l [ELE [0S = el oer [OEE L oo
ok | Ot | Ok o | &t | e = e sl
EOT | 66K | o1 o T | mw - Ch) at
oL | o€ | BT o | oL | BT - = Rl s e
[ — - g— w6t | oen | oo s | | wen - e e |ooer |
WE | of | or CACAKCS - ——— T ]
Ul GO ML DI M NN DM S N 7 N T T R L B
Pasod S NSNS JSONR W B ORI MROKM 0 FLANRE ARI EEALE LAy i N (N N NN N SN . e Bl i
noncs e 1o 0 AL S DM B D e A N Boer W ¥ ~ [ee] - e = - e I
- - 1] O DD 5, NODELIN - Jex] - Jox o o | joe] - | -] -0 -)-1-|-}-]=-1-0-1-1]- eam mE oosr
0/ LI R L A T . S e SRR PRI T =
TR Ol KRS SRR UNVECETN THL £ D (MY DONON SO MOANOW 8 e L SUE ISEX [ELE L ew i T T .
RN NI B UHE L1008 /AT e S B MOEYIN L VDO SRR S0 S B L Lo 2 o R M I ] s S = e
WO N IS D SMLUG MO CRSSOTN SHTING 3OWEL S04 = (T HEE X0 LSI IO i LT WL [T [ ELE [ ST r ————tl = .
I DD L ROE MO T Ol J0 DML N TEFE S TS MO 3 v K3 [ of |of [of | oC - ]
Trsa(ein—{r-oedors W 40 YT EWD M G
HEALVIIRG RS L N SROCENCD: M AN S (FONGE) VRN MU UTO 3L T e w0 | rve o | e fwoe (oo | om0 | o [eoo [0 [ wowr (30w | om0 |5 e | oo [wow (20w | e | e e | e (wioer | 2ow | e - lallu.-lL”a!.I...
o o 0 ve T 104 o0 carrcno s i b
B S M wam P O =T 5 x :
ELL Y . N D O O3S 804 TN B TNOHDS WO S T srz-e oo SLv-m asT-a i L i o
A 2 G0 T TE S ML WA OO 40 GEME Oem B SoOm L HIVHL GEA WD S0 IATSLNG MO 15vH
=i

0Sady/1L/a3ad 0/0/0¢0¢/9.Lv.LEC
12213



99 Jo G 93ed

alJ_I.lu_ b ™
ey
0/81./ Y0000/ Ellil.ill!lgiluﬂlliiﬂl!!u
y s wal OOV B L BT COON MO DMEMI MO EEE] I, MU EPe IO MOEDEETY WY TRND N0 M04 L TROW
OSaH/ 53/ N2/ DEA/ Ta1 |oet |Lav| - B A T T - - LI, e TN
el i ox- |- [oe-| - = |- [ox- | oc- - < re > [
'o m 'ﬂ “ N N D TR NOE e £8 SR | E6T - > RiCjTiE - e OO - aLt
— e —] [or- o [oF ~ [or- | oe- Be - ] TR W] T
a1 |eet [ Ca = |mezjeew 0 Boos -] T
= LT o= -
gg i.— aNv (-] = - | D - o - ox- oT - - |
i-" ; E E :.E E&T | &aT | Ea8T - ODET |TLTE TN s - s ace o
'y BE- | @e- | OE- - | oE- | oe- oe- o wrm ST
oD rvwaceaal| was o hﬁﬂn-ﬁg_ _EO...N_- = [oac| - |emn EUN | OLC | TLT Tan Sy — ecin
S = e
+ MM M3OIR4 + IHO) . S ot | of- [ox- o oa e sl
JUNSSINd 5
£ 50 L MM, 13 1 NN | DEL | EET 0 LT [ T .
] AN SYE oE- | - | ok- BE- | OC- | ow- oe- o wim T
& 1svm s 10 AT EEE [ P T .
IHO H0d TNAIHIS LNIRLONCDE et- | - | oE- - | OT- | ox- ot - s wrm ||
e - [ 1 SO oLk Eew L SOO  a Ll
= ~DHIEIM M INGSHOO W0Rk LNOHLN - e o= or- [oe- — = cze (Eatd] cee
oty i L LT MR e 5. RIS HOLVAR IS T e L] (a8 e 2L L 2o = cen [TOCE] g
SEVINYIE B SHNER HIMVIER B0 ALDSOHD BHL S SMEVEG SR, = = L= or- | oc- | 0w oe- - =
o v 500 | I v | 3o |wow | aow | | e v | o (v [ s | s | ;e v | s [woer [ sow | o | 5 (v | 30 o 30w | s nuulﬁrﬂhurﬂﬂ
CEE-M cor-m Cru-m ocE-m
nnnnn -4 8 . b~ o= 8 o5y L5 et
MHOWHL CAATND S0 FOTSHL NO LSV
Bl | Bar | a8 S | B I S0 e =, 13 =
CEAEEES A ERED = kil
N S s T S S A S i RCRAN S i AR 26 B T3 ea1 6ok |65 s | mET | E soos == e
TEITES M TRHE TNE SRS S0 1 UL =t | ot | oF oL | oc | o% e L b ok
E'II.II!!"IFH‘E ™ EST |uss | m = ey LT | S0 i [ TV
T 0N MW 0 T R WE VT O e M Y TS e Jot o | - = oK o | ox - Brrred
TN ORI WO ENAEL SRR SO TN OO NG MO S S (1 ot |ese (cax| - = - |res|eee [wen sans .l ow
TR 0 M St 50 JOMEL IR M EOUSOCT TMUNE A0 M (9 8 & |8t | o€ | = = 1 oc | &t | o e Rl | — 37 B
Anet DX P 5 I AGHON DC e NG (POSS 0 0 B MOR MRS W ESTISaEiCaR) - i . e ELT J BT rom e cae |PEIEl oo
AR = = [ ot [ e [0t =a ais) W]
THT | GoT €8T | - = = [ras [rar [wnn i [ P71
o |ot |oE | - = o | ex | ot =n A W]
— €61 | ok €8V | - = = o [Eaw [wew wous .
B [oc [oE | = | - ot | ee | et e Db i el
vase, F ESUSIREE TSI o o] [wv] — [evs e [ev e C ey e
- L - 13 - 0L | o€ | @€ | o€ aa maw [T
| e ED TN O GRCEHD
ORI O L ) ACRRE B THCLBAN/LPS Y DS S RO N T M B B 3 L ©OT | Gek |EET | woT o - T .
iiill’.rﬂl“Ehﬂ - bt b Lol Bt e e
TS G MGG SI0N) DNGTEEM B G OO (M) LORCR  SMOON MRSl T cat =t COCARCE oo - =
-
CIRENCG KCEN B4 IHE L1100,/ I0A0TTH T M BY EDIMYLIN VLX) IR0 40 M ot o € ee | o e
WO OV BN O SMLCE MO OO SRITIME JOMML MOS W 1D NS AR 4 = o
D e RO MECN E O 0 MORSEOL MO TERNS S FNEIMOS SO B W Fho W (300 | I v | 0 (woed (s | | 5 fwres | o (w30 | M | 5 | | [woew (30w | om0 | 5 v | e v (3o | s bt ol F i
H D PR WD W e IS LY o
EI!IEII!&:‘EEI 2| e i Cr o
“tarican B 0 VR WD M Y G EeE-a oor-o Cau-m osE-@ i A
0 e o s e S T B T B TRORCE DL e T s S R e ]
TERAGE 38 Gl I TEE B ML W O D OILE O B GaGE R
=TT AUSFOREET JENSSIEd ORI T TNOIADS IRINADTaWT

0Sady/1L/a3ad 0/0/0¢0¢/9.Lv.LEC
G991



99 Jo 9¢ 33ed

ilﬁ'lu_ TTFE Ol oM [
e
0/81/v0000/ Illi'-llilllliﬂlllallln
1 | TENLOOY 3 0L M CO0N DORON SN S0 SEEDID ROLOGCMNG WOILE MOE S T MOSOCT VoW TR0 D M0 L TR
gﬂ\ﬁg Lol |o8L |CaT - - - SLE | WET | B9 - - SO0 - p ook s
It | 3iwa) ot- | oc- | 0g- | - . - |=t- | oE- | o - - - o ) | BT
0 = a o e Rl kil o B Tot |emc T8t - CLE WLt | o - - - ra0s ] ogE
o or- |or- [o- | - et- | or- | ox - - e el Lo Rt
3 €61 | o8E |E8E | - GLE |ELT| - (L1 - T [ T .
Mgy OL dn ot~ | 6E- | 0E- | - oL- | 0E- | - ol B o el kel
RE'E HYHL THOM HOW Y L) TN |out |int | - ik |Gt | - e - woos el - Tosw | o0
---Hg ——-8 Eu g ac- | o= | OC- - or- | oC- - oL - aa A AT
UvHOTYHD FYRE)| LaE } b | BC |EBT| - = |OZE|EZ%| - (T1} . oo waa] I
IV Wl NOISMEL oozl ST (eEey] e
+ JulM ¥30334 + IHO) L o E A o ol Tl R i S s
Au B0 TUNSSIHA MM = |[ewE| - |ewr TR |OAE [RET| - e - T PP T
05 03345 OHIA JISVE LA LCS E LA o - . = an] i
{w g°g) 1SWm - |e=E L EWT | OLE |ELE| - Tt E [T [y T
JFHO HO4 TINAIHIS LNIALONLME - [e=- oL of- Jex- [oc-| - of- E ma e |ShET|
= |[ewE G T8 |O4C KT | - e - I [ T p—
- DML M INISHOD MO LOOHLIM oL oL~ of- | &t | oL- | - - - —e | \eoLE|
Eiiléﬁiﬁﬂwii Vil ET W1 |OLE KT | - e - T, P o e
ONY WO L LOSTE—RDNAIDT S0 HOUYSINTHD T oL og- |oc- | oE- | - oL~ . e -
SONVONVIS ¥ SHOISIO “HOUWESIH 40 ALCHOHS BHL S SHEYHO SHL, .
IO |W0 | 300 | 190 (WD | VRO | WO | D0 N IO W0 | 0 WOV | DO | W O |WD | 3790 | WO = T |V | 30 | I | 3O N e _w“ul..-l Ll
ey
ﬂﬂﬂﬂﬂ ooL-M caT-M acI-M
seE-a aor-a SeE-@ eEt-a Lo 2 ) O S I Ik A
HIWHL GIAHND 40 IATHMI MO LSV
B0 | 6oL | 88T VA% | BT | TLT [, [y T
i W | of | of ot | 0% | ot o maw) ekl
S B LGS B R 0 GG G A IR S0 O WAE B0 Ba T Gt | 6ok | 66 s | WL | £ ons -l oeE | L
T N T I R R e Y = o = el Tk ma e C4F [omi| T
TOERACE T A K O MR KT DA SRS ¥ 30 S SCREN 36 O 1 B b ot 2 rom = oec [BRL] o
TeE WA RV D T CE W CUTTE 0N e 0 Y TS or | o | e ot [ ox [ oc = e [ |
T O N B ARG S DN RSO SN MO S . (4 a1 | sac s wan | wer | ce e—— wea |
e L L T e — R R AT ] UM lmETT| T
GRS 3 TS MANGNG) B 3000 Ml
B DO OW S 0 5 KGN I8 I 0 R0 N 0L 8 oS Bae T T o | e it i poen e cor [SEIT) gy
o | o ot | o | & ma e i
G| (<] TS | L Lo FOOT el SOwt
o
wE | ot | ex ot | ok | ot o R o
“I CHT | G4 | T61 TS | ELT | FRT - = OOy - SOwT
oL | oF | B | - - - |ot | oK | ®E | - - B B - - - - B - - - - - - - B - T R L e
umn o PR TR e 1 B SIS M ¢ el ot Lo d IR N N L A2 3 L 2 I R ] M I Il ) ) i I N Rl N G el - s 70 [
T W WLV (B 1SV THIE, O GECING T T Lo T s Tl TR S Pl o LD R R ] i el ] ) N IR e e R I ) i) L - ]
RO WY LW &0 ARG ML O e OevibA DN R ODOT M P = |sac| - [e@r| - |s@u|sie|cen|wmu| - - - - = = - e = = = = = - - - = - Four el can O] oo
. ul.pl ™ i BME A, ey = —: s TesTocts - e L
S Ol TR SR SN L A X0 () IGROR BN MODOMIG) 8 - |=ax| - [ewx| - [cavfea(zex)mr] - | - [ - [ - |- [ =1~ |-~ =]~ [-]=]=1=]=[-]-[we=-_ P
TROENCT KEN S UHS 14100 VTN 0 M0 S MOV VOO INND 0 M ] I S I A P S I I R I S I A T O T ) T S O ma el 5
O S 4D SIS MO ICMMBCTTI SNTTERS OwEL MO W 1D HER XS NN O — —
!IIII!!I!!HIIIN.TI.I.I ¥ o (wo | 3o | e (v | o wow 3w | o6 | 5o (v | oo (wow (30w | s | e | oo (wae oo | 0 | e fves | 000 [t oo | M bl ] -t L]
R T ] VI T i
STV N B N ORI I S e (F(NGIS VRN RS O L T ——r —rn e e 2=
o= u) rss e = S
t.lll.rhﬁlll WD W W TN ETT-@ ooT-8 ELE-3 eE-8
0 /i 00 il e S 5 W ot W TS & VORGSR B T P AL R N M LN S R TR
ERACES B OL 38 THR Bl 30 WS X D GIME SeA 3R ODON
=IO ROS7IORELT JANSSI0d ORTR ST IMOIRDS IRIRAD TdRT

0Sady/1L/a3ad 0/0/0¢0¢/9.Lv.LEC
991



91

99 jo /7 93ed

| % o s sic
| %2 e et s
0/6 L/20000/OSad HO
3033 IHOMOEANL [ 3mwm [aawd]
0§80 yd s aonsc mnue | oon |ame
- 434 SSOHD 0Z0QIADILE 4T

FLNOY IFaWNW-ST1aN
? HMH-ST1AN
LAHYHOMYHD MamevHE) - HO4d
D38 ANV FHIM
Hldw3 " ¥3a334 HLIM
FHO 4O LNFWIDNYHHY
IFHINTD

TDNLLIEM Ml LINISMNOD B0hEd LML S0 S0 LEyd NI O3N00HEd =
HO 040D "TISN IH LON TIWHS OMY WIONI | LMD NHIMTISAWATIVE S0 A LS
HOILYSINYDHD SOEVANYLS F SNIME30 HIWYISTY 0 ALY3d0%d IHL S1 DNIMYET SIHL

4 ON JLON 338

WOST AHINT AV L4 SDISN

WIN SX05S AB INGQO 38 OINOHS 238 NO W LHO0ALSYIN-NO Y
NOLLOWHL dN -TY LHOdILSYIN dM-038 dn 40 SNIANCE SS0HD 3HL L

T L9 -k LFIHS ) WEHPD00MOSOESIDHAILON DNIMYE]
H3ad ¥ 031037135 39 AINOHS NOILYANNOd ANY LS 'NYdS 9

ONE LSV LY LNIWIDNTEEY

M7 % AN IND 1Y HOLDINNOD 331 3M18VLINSE  HLM
HOLINANGD 238 A8 LSYIN HOW3A OL J31L33NN0D 38 171 238 'S

[IVD DWAIIHIS  FHL

SDMOTY ANY SSOHDY FLNOH N3O NI SFONYHYIT0 Tvd3alyT »

FONYEYITD ONNOED IHL ANNODIIY OL NI DMIEMYL NOILIONOD 3LIS
H3d S¥ 038N 38 AINOHS WHY S50HD ONY LSYIN H34NS 318vLINst
TWO0SL 38 TTAA INIT 83A334 40 HIDNIT NOISNIL 'E

WE'Z  J0 NOLLYLNY TN

WNWNININ 3A%YH 1T LSYIN 830334 3HL 1LSYIN IHL 40 3318

HY3d IHL NO NNY 38 7TWHS W34y TWNOILDIS SS0Y0 WNDS
SECT ANY "WIQ WIN SE'6L ) IHIA 23033 WNININOTY A SZ 3HLZ
Wi NI Fee SNOISNIWIO 17 "1

- 3LON

DO0Z- LT
"Bl W3d S

1239 HOLDMNONOD 1IELE
AFTINGATED Iy TeNOLLDIS
SS0OHD TYNINGN | WNDS

BEZ ONY “9I0 W 0F

(oav) Linamnog
N0 ZINM 0S) NOCDDTWE PMNNINMTTY]
OIFH0ANITH THALS S0 WId W 12 T

LeFLDE
HO PEOB

LHOddNES NOIENIQSNS

aLe

{-3dAL) Slvd N3LLYE

LR LB L0

(00t owsi
TENNYHD LSYIN H3dNS

N £

HIHSWM HIYd F LNN HD0T
“LMM HLIMW BE05 1171048 91 W

TI0BSL09

OXCOACD WSl
WY SSDHED LW H3d4nNs

Fa=r

[E
X ¥ NId LIT4S 8 d3IHSWA INeTd
HLIM SO
Wi 09'02 @ N1d O3awaH dvNs

1] -]

ATAMASSY SIATTD ATONIS WU gL

ozoa

ATHRNISSY HOLvIWNSNI INNOL 6

a5

JdWYTID NOISN3dSNE

TON LHVd

NOILLJIFDS30

OMN
EEL]

smmmmmmmmy

G20

4NN 20 0L

TETRITIF G082

NOILY LR IdWI

TT INXINNY

0Sady/1L/a3ad 0/0/0¢0¢/9.Lv.LEC



99 Jo g 93ed

{E—r334s) | Twess on LoH ]
g
o/ oz voooo/ Sas 6T wox B B e ] B R P
osa / [ 3 - o1 - 1- | -1-1-1[- oE- | oE- || e~ prepe=—— o .
:\H\.}—U\‘wu L RS EEE £ = - kS | BT BT IO Wk O
3rwH  [3iwd o o o [ or- |oc | oe- R | W
0 e *a B Iraamal wom 0 zenows Poos 2o e wm | ST |SOT [ ELT | COT | soon we) 058 | oo
PSS - o= GE- o |0c- |oe |oe- | weavam ¢ [ODE |
- ——s £ e | e | eer | mew | mew | s v e
o [PRE | e
o or- | or [oc- (o | oo i =
(MEZ 0L dN NOLLYLMYIAM_HILIM) e Tov | - o =i |eer |eiv | s e —
UL QS ITINGD MI NOISMIL 167 00SL o o | e |oe (oe (o | wovam v [o=Ee| TR
T I T
kAo QWEEL AW M NOISMIL 153 0S| = s S | mer | | me | s v o
ACRHE) | U3 | (g M3 + JHIM H30I34 + 3HO) - oe |~ |oe [oeloe joe- | ol ™ [oows]| "
AuSiby oGl J¥NSSL e | [ - ==l -1-1-|-1-1- ) aay | BET | OEE | B | 80T | oo v oowt |
h”. BN&W aMM MSvE o oe- | o |oc- oc | oe o D i
wedris e .. ] 0 I=F=l=l=F==1=1=1=-0= =6E &ew | BeF | OOE | BOE | S0 | aoo v [re—
JHO ¥0d TIMIHIS INIAACTENI = oE- | o |05 (o |oe- | w0 [OoeT | T
= - == e | Bt |oer [ wer | oo | aooo wes) P
LOMLIHM M LNZSNOD MO SOHUM T T | T T =) oo fom oo (oo | mow ™ [Gsze] =™
TN WO Lived NI OIONO00MATY M0 OND0D O3S0 38 L0M TIWHS = = o e [ = = e ) | Taow [aor | oo vl e
ONY ORI T LLOBZE—MOMDENTT {SAVIIVYE 90 ANISINIF) MOUVSINYOH0 - m—r D.pn” i BEE | —5— o9
SOGEONYLS B SNIES3] HIGAESIY JO ALEID0Md 3HL S1 DeMaMvH0 SIHL,. L 2 ezl | ot il ool B —— -
o e |70 (5o e o | e | 00 o |eo |as el | 80 5o s oo o oo | | o | |
{ | i | marann ==
Le ] s OO 3
A S o 2 Fsinaay] i ey PR L T
ORI CERNG T 00 SO BN LSS
=] =1 = =01 =1 =.1—<1T = et e - Mk | CEE | CEE | R v T
3 oF oe | OE | te | 0E e ooE | %
- e e s | e e | mew | mooo v =
- el sl ] et (it e (R B [FEG SR o | oe | os = R o
s e e ] - | - | - | -1 - |- VS (e (een | wwowed | ooe |
o= 3 o= | o | o | o o v e
e aow | Tarx | —
EUiH"ﬂE.ﬂﬂld— — -“-M e .Hnl.rw”” — RS o
B i | = ] | 1 —
THENIEDSUE OH DG W3S SY (IERRIMOD WISV D04 IV IR0 0 INGROTHWES 3L R Bl —— | — | e P | s —y [E T
Tl WOA LW 0 55 0 WS CUTLR UM Vol 04S¢ 38 TG - s o o oo | o iy o
DU WOLLIES WALTIN “SHAONMIL “SaVIMIAD SIS0 ‘TN NOUNDIT DUETME WO TS e ) s oot | - |eow | = | [ex [mey | acoowaa s
TROIEHI0 51 NESS 0% pG SOVHL SAGTNIL W1 NOLIYOO TRUMED dYIRGAO ES0MN isha 3 o | - o= | - |ewE = 0 P B Lo el
cor o wex | - | - | - | - | - | = el | CAE (ELT T W osE1
o |oe | os | - |oe[oe o= o or [oowT | ¥
o €6l |6oE g0 | - | - | - | - | - | - Va5 [E6% [E | momwe| " ooer | _
ORI o | oe |os | - or | os | o i =03
o e SR | eer | Eew | mew | s v e
L:Eilln“.uﬂ!hgiﬂuiﬁlﬁ S [ [ =3 o e e e e ™MT |[ooar| S
IAISOS T MEITLON FRGAR SUEL00 IR0 e | e | wer | T | mex | s e
s 3 TRHS HOURGMIOS e 15wm TSans G GDeciHD 38 Twie + 3 L CREaE_|
MRLNOGS Y ISR S0 AL3E 4L ENOLUYINWISM DY SHWDS (RIS -MOM MU SMOEYOOT MOd 3 ol o= | o | oE | oe | as P i el M
s = !.mﬂﬁ.‘gbih; oeE | - B car [oow [eww [oov | smemeaals oo [
DO, ST, TR DL L AR ST SOV S VT ¥ = L
[ ) B S 3 (RS LNOIAGA  SeelnID ROLUVNG] S oe | - o= or |oE | o= | os rp—
TRATENGD MEE T LHS 111000 FHOUTON T80 3Gd 51 HOUHYGN WG 30 40 305H e o S L PR e ] e = —
HO WY 1SVA 30 DHILIS HO TMNMOTTY DMITENS NIWSL S04 W L04 HIS XTeSL STV S0 e - 1 o O O oD e
T BAIMEY L RO MAOR §T QU o UGN W04 TEVINS 5 TI00HOS IMIMADTGEE T CF | —- b ol
(rASHISIOE ~(f - AT 7 S0 4R ISWED K MANS TR e (D | T v O |woee Dome | w0 |00 (e |00 wome oo | s | e v |on | woee [ oome | | s
N30 B M L= - NI RORSGH OO 3L - = = Jrc— s
el W
(A A RS A PE FEWD SR S GETING L P - RSN D R
g 51 TETESIng oM WSS GIee-(E-i0d) SIS 40 |-3Ed s zd e
h:?:ﬂuhis-!ilﬂﬂuﬂiugng;! k] HEPORLL CEVGE D =0 SIS WO MO LS
MEASOIS 36 01 3 THM SNWEL THL 506 0 40 (5555 (MM 3 ONQIIE L
e AUS/OREE T JENSSI8d OROR T TOSRDS THIMAOTINT

T FNXINNY

0Sady/1L/a3ad 0/0/0¢0¢/9.Lv.LEC
891



99 Jo 6¢ 93ed

n«lug_ I o LoM =y _ = —
= ] o EsL [ = = [ e [T | s e o
s = | = o= o | B = |oe o o — | =¥ [DOE | &
o/ 0z voo00, e | Gt o | = = | mew [meE | oo v o | o
| o e o = - o= joe- [oe- o | O [ERE]
OSaH/S3/AID/ 080/ 1L = =t = = s e (e | e (o | o
AN | ST - o L o o | o s o) O
= - - = [rasnel om sz menom [oos| 3w = -~ |eee | - | =r SO S BT [Tk | s e prey
o .m a o L - = o= | - | - | - - | - o0 o o o — ] T [OE= | T
iR SEOR Lt - = [ — | - e | - | e [ert [ter | Sooo wes o |
= e e = = = = o
= | = o | oe- | oe- | o o
(MBS O dN NOLY.LNY LM HLW) =3 - = = | = [ e ey (et | oo v —
mm__-__-__- Qm_._v._._ﬂw’uuu-lﬁ_mﬁ.—— L] .DQT-__. s - | - o | - o oo oo | o e R i s
LARMBAOMWHD MAROYSE was SE ML oos s = T BT |Ovar (et |SoE | e e pr—— :
! (3WM H1¥¥3 + 3diM H3I033S + IHO) — = TR e T T S prpen ISt S - LT
«_u_-_.-__-_ 1 SSI JUNSS I OHIM - =1:-= EBCE | - sl | (el |wet | Sooo e P
hm.!-ﬂuﬂﬂ;“%-e.ﬂ“n'mdﬂ o l oe- | - |oe [oe- Joe- | o | O [OOGT | TEE
=3 = T | - |6 |G [eeT (001 | oo e ‘oosT
3H0 404 JIMIIHIS ANIMAOTdNG = — LB =t [
CIIOHM MO _LEve NI O3IN00ATY W0 dId0T O3S0 38 LOM TS o = o | - o= |oe |oe |oe s =
arey Woea OFZT—MOMRDENET (SAVEIIYE S0 AHLSINIA) PROLIYSINYOUO [ — —
SOPMINYLS P SHNNSIO HIUNESIH JO ALYIJ0Ud 3HL S| Deawvud S, a‘ﬂuuaaquatatzaéag_rﬂ(zaagqﬁuﬂl! i.lunk.ﬁlrt.l
=] [Ee="] [
LS RS —— e pitapd RSt A AR
FOVHLL ORI RO SROESIT RO LS
s - [ - [ - 1 -1 -1 -1- s e = [ (o [ew | o v oo [
e = === = o o - |o= Jos [oe e ) i
- = = = — s (e [ | o v Py
= o = = - |oe o | o | v [E | S
s s s R el o ) R I
o= o= = | - o= To= [oe e o= |
3 = ssr | N = Py pe———— P
o 3 = — o= o= o= | Y [onE |
ERICENCRE - 0 TR -2 Taod. Ay Ko 0k BT =t v ) BTy Py g s
e e ] e Ee
DOLEO/I0,1UT M OHINGS Ml O OIEINSMOO WIS THH LSOUSTS [V M0 40 IMIRCOWGRN ML 6 o = o= - |o= o= | o= e v | o=
Telive TI0A RLW 0 55 05 TE TITIE T Vel Mad Y 30 THHE s ok E WS (BT [BeE | oooo v oy
TURGESHOD 51 NESS Rose G EONVHL INEIWL NI ROLVOTT HALMED e TON0 00w el =y il = Ve = = — T e [wee -
o oc | - |o= = = - | o |oe e e [
...... 61 |GEE |61 | = = - |5 BT BT | sooo v e
(- N A= e N I I I B oc | oe |oe | - - o= oe o s e | Co |
- jooe | - | - = S | el [T [ErT | ooo e \ooan
U SOWEOL MM SAICIIM MY OWHL MM VN K - o | o os | oe | oS | o ey COET
IUSOS S MOEITLO0 BMME was M AN SMOLELOO FSMmm L | [ [ = [ = =1=1=1=1-= — e B o lert (et | o vam
TEGMOE 3 TRHS MOURGMNOS 0Ny 1SN WS Oeey (CISCOHD 38 Taees = - = = g oo (OOF =
RORVORGS OWW LSV ) AI3NE ML SROUNINWLI ONY SHASS (eOMYES-MOM kum swoeoor mes |0 Lo L - = b - b - b o ) s L - _jos = = - jo= | - |oc jos jos [oc ik et
A5 00 19N IEME] S0 LHD B, HOUEMAIoN - - R e - |eme| - = - - |mEe | - e jsoe lerr (B | 2000 v o | L.
2" OB, SOOI SR, 1L T RN THL TES MCTTTES MOV MO SOV = = =X [ e e ey p— = = s =
a ) B SIe dorm KRAL) INIROR  SRAOROS ADAVONRCH 5 el = = [ Jaelae eiread
TROENO MEE DM LW 1100/ IO ITON TH0 M5 S MWD WaLG o s 3eswe (b p s s b s L s Lt Lt LT LT . S—E B E 0 o (LN LTS = -
HO (W ISV S0 OMLIIS HO TINNOTTY SHITEMS MIWEL S04 W LTH4 HIN ¥Dwsl S3GN 20 o o oe (o= o= o= ]
T RUME) L RO WA BT OL o HOUNLNOSN 04 THIVLIS 5 FINOMOS LNIRADGD B ) | A
(SIS 0E (5 -GS T 0 HE TSWE W HINE T [ [T | o e (oo e [T | e | 700 e [0 o oo | a7 oo | o e e | (i B =
ROLLYVETVD ROES30 BHL M CRONSHOCD K38 J0N S (F0S0UTNS VAN RDISEH DHOTMD 3L T P — r—
[ =] [
A S30E-iT SLETSE 40 W TEIWD 3 S DENTING S S R S
!{}ﬂ-'ﬂn‘n'lﬂimgéﬁh | -3 i A e = b
20 wAu g QIS OROR JRSES 30 MOECES MIESD 40X TEWORWSY 0 TNNSHIS DMRAIRNG SR T PO CELAZE T —00 SSCEISSIEO PO LSl
TMEISOIS 30 01 O TN SN 3HL B O 40 05O OMAN 3 OWGE3E L
ROS/OREE T 30N5S3dd anil T TaIHSS THEADTdN T
—iSIION

0Sady/1L/a3ad 0/0/0¢0¢/9.Lv.LEC
691



99 Jo g 93ed

e—139ms) | Imwos o 1om 3
s
0/0Z/¥0000,/ m
0508,/ 53,/ A0,/ 2080,/ 11
[ = 3 At o ) R =
. - . - o = o or- [Be (o0 | e e
o < a N [reznsl e 4o Zenoes fooel Jee = aeT oo | = 1= | =1 =] -1-= = [t (e | amoeas =y
— 434 SSouD i o o oc oc- |oe [oe- E=1 ) Ml i Ba
TS Lo T TS BT BT AT VM . o -
A mE - R e | - A W [
(MGEr 0L dn _SF...._!-..E! HLIW) e ot o e s BT [mew | amo e e |
mm_._E OSI°INDD M NOISNAL L] Dos S ENENEN I E NN SR S S EN N e (oo Jor- | wewm] ™ [ T™
wgE T T L -] e N ey e e e e B N R S Boe | - | - [T | (e (mew | wma e
FASRMOMID MmOl UOS | (G juyd + Jui H30I3D + uiu I S It o i B B - 3 = i (o I Kl .l
h_.... 6y ool JuMSSIMd oW | | = -1 =1=-1=-1= = 1= - - |eee| - |- [ - TR | - |oe |cee [£eT (60F | amowvea] o |
_nm Bu.-w ammoesya (0 [ [-[-1-1-[-T-[-TJee[-]-71-7]- I i o L il
w gg) ISYM = e T Do | Dot | mow | e v — | ooex
AHD ¥0d FTIMIIHIS INIMAOTINT s e B R A T T e
.......... oo T BT | OUE |POT | BOT | e e acat
LOMALIEM M LNFSNOD HOfd ANCHLUM [ - - |- - 1 =1- - - |- o B R A A Ca ] I b
CII0HM MO LSwd NI 030N00HATH 80 ORG0D O3S0 38 10N TIMS G N W N I - i - B [ [ 3 [ BT [ 3 g
OHY WIOMI "L LODZZ—MOMDEXT (SAVEIYH 30 AHISININ) MOWwSINWOwo | T = = == 1=-1-1=1=-1-= | - |- |- | - |o= o= |oe |oe joe- | waram] T [ooes | ™
SERAIMYLS F SNNSIT HOEVISIY 40 ALMIDOUd FHL S| DMEMVHO SIHL,, [IE o3 [mex [meT [ouE (oot [mew | s v oo
=3 = - == = o | e T e = il
1o e o | o v o e [ | 0 | 1o e o e b | s | o v | o foow | P L -
| o —
OO ORI O SRS B LSO
s e s s [ Jemr | woves] | ooe
3 e 3 - - e | oe | ok = [eeE |
- WS TS e - - TS | SR SR A Tk o = .
- =3 £ = - - = |oe | 6E | worm | |
e = e - - rs [Gann me | e o
IS 38 TS 0T JMOMCOE 40 W 0L 3 C3 o= - - o [0 o | wmnem] o [ |
e et 2 e 1 —
TOLTOVI LT O DHINYSD S SY (EENNSMI0 HE3S SYH LSOMSTS I¥ 34O 40 INGPGOMOEY 3L 8 T .o o o el ekl el Pl I Somleeryear ) ol oo o =
T-Id TN MUY 30 F5 06 CUE IS DM YA Hd S 3 TS e . o _ - = LB LA e
TS ROUSE WU ‘SSI0RENL ‘NI “SIM0MS ‘TN ROUNT JLESHS WO SR 3 [ fered - bl ot ol it Vo Wl K S EcrEer ] T oee 22K o
TERAMEH00 51 NS R b IOV IMEWNL M ROV WRUMID JviRGA aRmn isla o i sl = m il [ 2 ool B R
= oot mw| - |- |- |- [-1- e [t |mew | e v o=
3 3 o = = T e [oe |or | wmem] o [GEEE] YT
e ‘oot war| - | - = = = = e et T | oo v | e
(3 —Toe o = = T= o (o [oe | warm] o [mma| =
[ I e e e S w5t |ooe |osw - - — | e [y [ecw | amo e T
ORI S o [ [ o= (o= [ o ] SO [onor | ST
U SOHWIOL HIEM SAIYISM OMY NOWHL ROHS AN I ﬂa” = “ﬂ e | s n.-h..nh- ] [ o
BSOS S NOEITLO] BEMIATH UAS M OV SNOLTTLO0 ISHEAIH L = = o o O Y TR COGT
EIAGSA 30 TS HOUNDMNOS (MY 1SHN TENLNG (MY (EEOSH) 30 THHS e el ol i ot kel Bl Kl e Ll Bl = o | (e e ey e} ] oor = on
ROLVORNGS DY LSYR 41 ALINE B4l ENOUNINGWEN DY SHYJS OAaIRNIS-NON HLN SHORYOOD BG4 3 == el e == e o= = o | - |oe |oE [oF | oF ] i
TS 0n e CERE) S0 LD B Mo | [T -T-T7T-T-T-T-1-71-7]- o - = | CaE | ELE | o e T
%.gnﬂ!ig!![!uﬂgﬂiﬂug ¥ o o= o o (o |oc | woem] o [ ® | ™
TROEND T S EHS 11100/ H0/LTON M0 KR S HOIMINVI Yl ASND 40 305K e - e e o et ) D
HO O 1SWR S0 DMILGS MO SIWMOTHY ONITEES NS S04 W L04 HI MOWSL ISTHON S0 - L - sl s o e M-
1 MM L Ml SN ST 0L o DN 0 THMIFS 3 TS LM 32 S RN RSN G U NN (NN SN N RN U S U S0 U I — — — — - o |, |
NN NS 3 M [==FT%-1 VAN KT DMOTHD B ¥ e === ]
AR §30E-(1-10) LS 40 W5 W) S5 S CENNIITG L e N =
a/ifra 551 TETSIEG OMA WSS S1a-(E-wodl SEE 0 | -FET O CEMRN T -0 SIS MO 10l
20w p et O, RowS 0 MOSIR HE3M8 805 TNNAW 6 TNGRE DERANAG G T
OIS 30 0L 3w TR SN WL S0 0T J0 (IS5 MM 3 ONOOE L S IUA S ST IR T IS RN C AT
—ETIOH

0Sady/1L/a3ad 0/0/0¢0¢/9.Lv.LEC
0L}



99 Jo T¢ 9ded

{r—LA3Hs) I o4 LOH Es
e
o/ 02/ ¥0000/ = T % | - |ooF s woT [EuT | o v ooe | .o
O0SaH,/S3,/ A0,/ 980 1L o o o | o oc- |oc s v el
- A - - = “H = R ”ﬂ“ O .
= - - P M
o] = *a e | [Teums DOm 40 Feruwe [OoR 3w DoT |sec |oat - EOE |ELT |Taw | sooo v e
—iage Ssouo e o oo |os o= |oc- |on e el e e
.......... sos | - BT cow [cor |eew [ear | aooo e oo | o
- |oe- | - = oE- | oe- | 0e- | oE- s v | o |
Z 0L dN NOLYLMYIJM HLM) oo = A A e
L OGS ITANGD M NOISNGEL 3629 DOSL o o or- | o oo oo e i o
CAMVHOMMHD ymOdyHE) | was e B e L L N R N N N S I A = =T A e ot
(38M Hl¥¥3 + 3dim H3I03E3 + 3HO) == == e ToeToe o | omvam| °== [or| *=
2 Ea.ut L e N N M N i I I I I N 3 I B M oot A =
DMDNN&W dMIM. NSVE o 3 oc- | or- |oe- |on e e il B
WS 1SV = e uw | mor [mer [oer | s e —
IHO HO4 TINAIHIS INIMACTIANI o5 3 oe [oe [oeJoe [ wmvem| ™= [eoer| =™
_ORELIEM M LNISNOD HOIMD LNGHLIM o L BT [OF (BOT QOO | wmres o fomer| one
TIOMW MO LHVA NI COEDN00M43N 80 OHd0D O3S 38 10N TIVHS e = e joe- joe- o il e
aMY WIOMI CLLOSZZ—MORDENTT (SANMEWE 30 AHISINIM) MOWwWSINwoeo | - 1 - (-1~ [-§- |- ]-1]-1]-"+ = = mr o mox Jeor | axoeea) L Jooee |
gﬁhﬂﬂvﬁsgﬂw&atﬂglgw DA SIHL, . 3 e oe- | oe- | oe- [oe- s e =
o v (5| 1o |vio foo o o | e |5 e [ o o | e | oo o o e foo | s o T 8
e i I
Ls = - RO
B i v e ] R L E =k S
MOl CELAGH 6 500 SIS MO 1S
TS s | - [ eas [as at [oer | Sooo e P
[3 oE | - |oE | oe oe | oe tea v [ooe | “F
= ) e e e e s [mew [wer | aooovas rere)
o T T e e T T os | ox | os e i e Rl
- e aox | - |sa® = ek (e [men | e vans ==
— o = - o — OE o o el e A o i
= s o i = T G6% | - |ooF - WA | BLE [BLF | 2000 e oo |
“lEnw) T o -] - 1-1-1-1-1- o |oc | os | oo sl
TONTD/ I N MG M3 Y (SMIOSMDY NIIE D LE0ASS IV IHD 40 SCRGDHG THL 8 ] ooz | - |oox = s [aex foer [ soco ve| one |
U] WION LW 8055 06 WS CUTIR 0N Ved Wl SN 38 TWHS . el e, = oe | o= | o= - ]
LT WOULIES WALV EIONMIL “SNTHIA “SISOEE ‘TN ROV SUCS WO S T (2 s ot | - |eor - Wi |Bew [Ber | aoooves o
TERGIEHCD 51 eSS %00 b5 EOWHL NGO NI ROUVOD] T3 dIRSAD EETAn (Rl o o - e | - | - | -} -1-=1]-= [ = o 10 | Ll s
......... ©ox |aoc | oot = s [mew et | moco seas pr—
e | oe | oe = =~ |oE |oe |oe o i e
P ECIED - = | was [Bew (BT | aoco vas oot T
ORI P o o o ) - | = | =} =]=]-= =1 o o ) V| o [T e
.......... ©ox [aac |moT = T [ et frer | oo s p—
ﬂ:Eid“‘iﬂ!ﬂEii . o |oe | o m ~ o |[oe o avee| T [moex | T
3OAES 30 THHS HOUWOMNOS (MY 15w FMUNS dwy (R05HD 30 TS T el e - o el ol Ll e [P 2 JRES
NOUVONNGS ONY LSYA 30 AL3WE 4L ENOUNINY LM OMY SHYJS CeAwIRWLS -MOM HIU SHNORYDOT 804 9 o o5 - j = | = | =)= |]|]= |]= o o Rl D) | N
5 0 nem UEME) S0 D B WOEwmOon | T T -1 =
¢ = e 2 aoc r ot [wor [mex [rex | aoco seas coc=
a ) I S0 30 (RAY INIRON  DRERGE AOLVONNGY —pos it e A ) s ] e o el
TEA0EN] MIE 5 LHS 11000/ SHOVILT 0N De0 E3d 59 HOMIMCN YHLE 300 30 30SH e ~ LEY [CEE | CrE |ELW JELT B - - e
HO (A ISWA S0 SMLGS HO ITRMOTHY JMTERS NS B04 W 104 HIM N0WEL ISSEN S0 o= o= s os | oe ) on S
T IMED L RO MEOR BT O dY HOUMMOGN B0d TEVUNS S TIMMOS IMIWAOGED 3 b e P
(rARMSI0E - BAdSia T3 30 HED SIS W D I v (o | 1o (v oo v oo | e (1o v (oo e o | 0 | mo [woo oo e oo | s S || T
NOUNWETWD NOS30 3HL M SREANSMOD NE3E 0N S (BS0UoNS VIRY NDISSH DMOTED 3L T
R s ) e OO e - L
lhxnn-'._i‘hnﬂ ha ﬁaﬁimﬂﬂ!ﬁ | =3E s = e ==
25 05 e e SV 5 RORY (5 BOF TEVOre S THERS BORAG Se T
MEASIS 30 0L TH TN SNWHEL THL 50 07 30 035SC OMM 3 DNOE3E L
—EINOH

0Sady/1L/a3ad 0/0/0¢0¢/9.Lv.LEC
LLL



99 Jo z¢ 9ded

unIE_ FW2E Od Lo [#2)
[y
00/ v0000/ [a e Toas e I I T [ | e vea P
oS0y 53,/ M0,/ 080, = = o | o = - [oe e ——] o [OOE
T i Taox ot | - = T | et [fan | e veas oo |
= = =] == =01-1=1- o | oe- (e | ] o [Oex |
O g -a Y [rveewl 3o w0 e foord ane = [won |ees [smt = T | [wwt [wan | asoveas p—
o | 2EE ] o
= ~ = Jo= o (o= | = 1= |- [ = [ - [- S | O | | s L
-] - | = et | Gr | St [wen | o veas .
o D22 ce
= e - = o | o | e | o et e i
(REE 0L dn MOUVINVIMM HLWY [ T Te== - o o —
e B—n%h__ !ﬂﬂ.—.mﬂﬂ‘ Dnn_.. s ==l = 0= === = or- oo | |ow | weovem| o [oewE | M
[EHwROMMeE FYamavial | wos ﬁ.ﬂﬁ HOFSHIL L L N e e = et | | ST |Ean | s e =
{ HiZy3 + Jmm 330333 + N0} e e e e e e e e = o i e e il il B
A0 BEL 3HNSSIE ONIM | = Bl o | oo | et [Eew | s vaas ==
uw.-ﬂu.ﬁu gus s |00 Tl -l il == === - o [0 |oe- o= | wowen| T [ooer | T
SB) L5V S E O | S | e [Cen | e veas =
3HO B0J TWNOIMIS WA | T o s T s T e s - = or- [oe |00 [ew | wovam| o [Boes | O
-~ =3 3 BT | S | meT [oun | ws veas p—
TIGHM BD L NI ST D I ERen B IO TS = = bl Lol il ol E e
OMv WIOKD "5 DOEZZ—MONHDTT (SARWIRGE 40 ASISIKIR)  HOUWSIRYDGD — - I e e pes | e o e
Bl INVLS W THIEWISIE 40 AiuFq00id 3l S SMWel s, ] I - - - -1t - - - -7-7- Jes|-]-7-1- e - | - | - | Eee- ) =
e [vio oo | 1o o oo ow foow | 8 [z o | fow bov | 1 | oo v oo |vow oo | P L -8
Py —
ORI CERAEN TS 0 TR s 15l
s = Toes | - [oem [ | = D o
o - o | - [oe [oe | - - o [0e | woovom| T [em | <
] - |- -]T-71-1T-1-~- e | - v - [ -] - ]-1T-1- oy [sos | s v—— o
3 - o | - |oe o= - T e o | | ™ oo | STUS
] s [oos | - [sox]| - - o | BT [new | s . S
s = e e 2 = e ” s -
PO 2O/ IO o S i Sv (NPT WISV LMOAANE v THO S0 MRS B B o e I - o | T [ | s ons
T-lEvd WA MEW 30 T CE WE 'LUTER M Vv 154 oY 38 TS = o= | - |o= - or | o | oe | MY oo | FE
II WENTOS TSI ‘SMIONSA! CAMMEAD ‘SIGRS NN MOAOO] NS MO SeWS 3 (8 e [aon | - [max = T =
THIEAD 5 M M b MWL KN M RODNIOT WEIKID RS e (Ehy 3 loe | - [oc - or | o |or | e O [Gorr| YF
e [non | - [snt = W et [wrs | wwnvama e
CEE  RRDY| *F
= [on [aee [amr = e | BT By | mmar vema p——
%‘. - [oe | o | oe - or | o | oe -] ToC [ooex | *F
== T = ¥ [Ber | =
T COEWRDL MEHE IMOECM DN JOWEL DR N WEHE o T - e = o
W P MADTLGT TGS e M R SHOLSTS R poe o o oF jow fo= | e
e e [Enn | e [ane - e |t | Ewn | oo veas ooew
LAY (M 10 0 LTINS i SIRANINYLI S SIS (MRS ACH Hl DI S [oe o= [oe | - or | or [or | wemvea] T [Oocx | TUF
E%'ilﬂﬂ.?hh—!!h“ﬂﬂbﬂﬁ CICIES 2 e uﬂﬂ.-..la! = ﬂuﬂ
IMTWANS 04 TOMBMECH SS0S) JMEEITM B SIAD 3000 (BES) SORGE SANMGS ROUNWM W Loe jox | oe = o oe foe | See— -
ey i anmmaxs | 200909292 EETETETETE=T==T o | - e o o o e -
NO DN SN 0 SMUTE MO TWNROTI CMTIENS MOV MO M GTH MiM WSl ENW o (0 |- -1t - - - -] e | - o oe |or | ox | o | e =
T INTD B ROWS WILIN §T 00 4 MOUVINYLEW 304 TEMINS § TGOS INFUSLNG B ¥ | I e | e |
(NERSLOT{T-SN50 S S0 TS JIWE W e e o o B e e e =TIl o B e e I e Bl = e == a0 | e
MO NI Bl M IO MIN 0N SV [WSPSCITWS WHA WOMIR SSATEMS B T 1
Arad 9 AUPS S FE FIWE O AN RS- = —r - ATl SO Fedhl
%H-E“ﬁi!ﬂfnﬂﬂl—.! . = = =
30 e 06 TR AN DEW S0 MDDTY 0 B TEVONGY § SNEHG IR BHL T S 0 T o PV MTROY AT i
TRAGLE 30 01 3V T SHVEL THL % I 50 IS N HL ONMIE 1
=TT NOEOREET JENGETES aNTW ~TTIOIASE IR TN

0Sady/1L/a3ad 0/0/0¢0¢/9.Lv.LEC
cli



99 Jo g€ aded

(a—xms) | wweom ca wom [#2
[
0/0z/ro00n/ = = = =] == T = —
OSaY,/53/ N2/ 0ua, = == o o = | = T o o | ] T [Bee | ¢
o |amva = T ant | - T = [ = [ eet [mex | asoowas wow |
= I3 =] = = 1=01=1-1- o |or e | e o o=
O o a | [wursl aon 0 mena [foon| apm - | o | e |aow | - - - — | S | wa ¥ |Raw | v P
L e
iimw TEOES — - Jo= oo (o= - |- [ - | = - |- o | on- [ow | e b
38 Tos [aa [wox | - T = [ e [on | oo =
o | o L: N B B B R e [ =S == el TR - o -
(nsay oL dn Ej—-._h!u ......... | = [s==] - | - e | - |mw |er st [fon | s veas ——
t!un—..ﬂz:.o..._u_q-ﬂﬁn.—._rxgn_.— e o | - |oe o= o ew | wmovaw| v [oeeE | MF
[aerwisares Fvacavia) | was A.?mﬂ PORSHAL L 1 I e I | - Jese] - T - RE | - (e |G |SeE |Eon | e oot
HIHY] + 25U 4333 + 3H0) = (o= = | = - | - o o= |00 |om | wmwen| T [omes | *F
Aoy grl JMNSSIAd OMIM | 3 waT ST | ST | CET |COR | oo v
BM-__.-E OHLR Jrsva o (DR o
=~ [me=] =0 = o | - |0 oo oo |ow | woovon e
SB) 1SV == 1 e ol A o —
| | s —
3HG 804 IINIIHIS UHIMAG TN T=-I=]-1-1- = | - o (e |oe [ew | wmvm| O [ooes | T
- | = | o O | R | SeT [Can | e wesa p—
%EEE‘HH.EJE__. N GRIICD "GESn 33 1oH YIS e —IEMCIC I A el
ONY WIOKE " DOSET—MONNOTT ‘[SAWWIG 30 ASISTHIR) NOUVSINWDED | E= | T ot [cox (oot [oow | swswaa] T ooee
IS & THOEVISIE S0 AMTIH0MS OS] DNMYED SIHL | - | - -0 - o | - Joe- [ee- [oe- [ e k) =
s fven o | e o s o foewr | w0 | fores (e e e | 10 | s o o o b | s | e | 2
[ Fo=—y =1
= N W — — S N E— — = i— .
IO CERARTE —i0 SIS P L5PoAed
o= - | e - |oe |oe o€ | e - - - Pt [ =
= - -1 -1-1-1-1- Je=] - [l - [ -] -T-1-1- o [cow | e . e
= - o |- o [o= - Tl = e i e s
_ ] joox | - |soT | - T (oo | e e - i
- 3 [oe | - [oe [oe Tl [ | ) v oo
EIFDS 3 ThMS S OMOMO] 0 IS T . = A1 ] T ST [eee | o,
|E =~ A~ | = = or | o |oe | e o [OGd |
EOMEO IO N S M S INORSHGD MEN SV LMOGNE: Iv BHO 50 LWIRSwase U B s e R e il el B avae
T-ivd WA AUV 30 98 CE WE CITER DM vevd b5 SV 34 TS 3 |oe | - |ox or | o | o e i o ek
3T OIS WHETIM ‘NMNSRL “SceTEAD SINONS TN MANOOT NS WO SHWE THL (%0 e [aax | - [aax | et [ | v pe=
gnliﬁiilggigg o o | - |oe I —7—— ol [ B
e [oas | - [aax | et [ | m e po—
o | o - | o or | o | o | TCT (EEW| *F
ra—— [ jEme | - |emw e et |ese | oo e ooew |
i oo =3 o= [ = |oe e o= (e | =—==]| T [oOoor|
= = e |aaw |amn s (s e | mmwmal | ooen
SOl W SO0 DM OOWS] NS O - DosT | T
AN B MATTLGT ERMAGE RS M B SHOUSTLOS TR Jm e e ot o b e
TS ORI (M 15V TENING O (D 3 T (EOE [ [em T | e oo
EIEDEI?ﬂEEiE! L] o |ox |oe or | o= | oe | T [ooTc | O
O 19 (] S0 L B, MOLCOLSION Teme [mse |me eex Tect [ece | = wama) ey =
2| D00, R N 0L T R REISTTG HANOHES $5d “SReaviGd oL | coe
iﬁuﬁ!ﬂﬂ.E.ﬁMﬂ.lﬁ!!i IFESE JOCE e Il S = -
TERANENC MR SeH WS 10500,/ HOAUNON T §d Sr mOuNIMGN WAL BT 0 e iR S | Bak e T Y i
WO OGN NN A0 SHLUTS B0 DMAROTI OMITTENS BOWHD S04 & GTH MU MWL LSIN D0 [oe [o= [0 or [ ox [or | s 20 o
TN FEMID L SR WA Y QU AN MOLYINYLEW 904 TRMONS B TGS INEVSG B | o P
STl smaare 1 0 FTW ISWD W e o e oo | o e (o e [ooe | e | 1o e oo e o | e | o {wo oo o oo | e axmn [0 |
L W 0w S e O SRS B T
gniﬁi!ﬁd!!% Aok el I —— . SO S0 AL
a0 L1 TSI DA WA LR RIGRS G L= -
20w 05 TIRG JRA M0 0 MDEGY 3 B TENOTLLY 9 JVMREG INATLE B T FCPSHL CEMRHETLR SN SRS RO LAY
TGS 30 0L FWH TR SHVEL THL S GT 40 OEMS O THL N W
— BTN NOEOAELT JaG5IHd ONTW T TOSASE DRSMAD Ty

0Sady/1L/a3ad 0/0/0¢0¢/9.Lv.LEC
€L1



vl

99 Jo p¢ 9ded

| =)
| =)
QOZZ0000/050d Ba
H3a334/aIHOMDEANL  [Zwe [z0vd
Lo - | sreurne] oo s swuvn | oom [zom
R LR et 0Z0EETVLLE 43

ALNOHE IFFWNIN-STAN
F HMH-ST1OM
Ho4
238 aNY IFHIM HLYY3
* (wuwbs ggz) ¥30334
HLLIA (T LOWLNOD
wiwbs 051+ AdYNILYD
wwbs §Z1L) IHO I-HnLnd
40 LNIWIDMNYEHEY
IWHIANTD

LAHYHOMYHD MY OhiTeHE]

ELLIEA N1 LNISNOD HO01Ed LNOHLIW FHHM HO Lavd NI 030N00dg3y
HO OIS0 'TISN 39 LOM TTIEHS OB WIINE L LAMDNHADINTT (SIS 50 ARLSIN
MOUYSINYDHD SOHVINYLS ¥ SNDIS30 HOHWISTH S0 ALHIS08L SHL 51 SMATHD SIHL

£ "0 FLON 335,

WOSE AHAAT LW L4 SErSn

W 9X05 A9 INOT 29 QTINOHS 239 NO-TY LH O LS YN-NO- T
NOLLDYHL JdN -Te LdOdI LS dN-039 N 40 DSNIONOE SS0HD IHL L

S 8-k 133HS ) O0EFDO0NOSAESDSOAL 0N DHIMYEd
H3d S% 03133735 39 OHOHS NOILLYONNOD ONY LEYIN 'NYdS "9

ONT 1S%I LY LINIWIDNTH Y

2N % a3 IND LY HOLI3INNOD 331 3718vLINsS HLIW
HOLINAONGD 38 A8 LEYW HOVYE OL A3 LD3MNOD 38 111 D38 'S

"HLYD JVLITEHLE THL

DMNOTY ONY SSOMIY SN0 N340 Ml STONYEYIID Tve3lel F

FINTHYIND ANNOHD IHL IMNMOD0Y OL NI SNHYL NOILIONOD 31IS
3L €% 3N J8 AIMNOHE  WEY SS0HED ANY LSYW H3dNS 3Ng9vLInsST
“WO0S L 38 T INM E3033d S0 HLDNIT NOISNEL 'E

WE'E 40 NOILY LN 1401

WAWINIA 3AYH TIIA LSYIN H30334 IHL1SYW 3HL 40

3AIS  HYId IHL NO NAE 38 1TIWHES w3y TWNOILDES SS08D
WIS 882 ONY Y10 W 28 ) I 830334 WNIMINNTY AM 52 3HLTE
L i I SMNOISHIWIa TTY "k

-2 310N

38 1 WOLINONOD 133US

D00Z-LFET
5 AASINYATYD Wiy TYNOILDAS
FIHId
= o SSOMED TEMION ) WnDs | b
BEZ QMY o'k MW 0Z
(03wl LNE T AniDs
NS T 06} NOODTVH WOININNTY]
OIDH0ANITH TIILS S0 Wi L 27 7|
] 5
b HO rL0E LHOCHNS MOISHNISSNS
1 9108 b

N-3ciA Ll FUYd NI LLWE

F ORS00

oo WSk
JEANMHD LSVIN H34NS

M ESE

HIHSWRL NI W LN MO0
‘LMK HLIM BEMS L10E 38 W

ZHOoESL08

TG G WS
WY SEOMED LSYIN MEATS

S
M b NI LIS 5 d3HSYM 30
HLLA SIMOT
Wil 0502 & Mld O3TWIH dohis

ATENISSY SIATTD TTDNIS W EL

ATENIESY BOLYINSH IMNNOL 6B

I NOISNEESNE

“OMN Ldd

MOIL4i4D530

>

¥

)

Ed AN S0 SO0

T IRIP 00T
MO LR

T2\

{003

Shif

8T FUNXINNY

0Sady/1L/a3ad 0/0/0¢0¢/9.Lv.LEC



175
237476/2020/0/0 PED/TI/RDSO

ANNEXURE 19
IS 875 (Part 3) : 2015
e 3 2 96
J ! | = 1)
MAP OF INDIA
SHOWING
_ BASIC WIND SPEED
Nl —a
PAKISTAN

’.‘z-va‘-
BHUTAN

4

BANGLADESH

3
MYANMAR
10 . ;
ARABIAN o BENGAL
SEA N %
Ll o LEGEND
iy —{1é
BASIC WIND SPEED
INmis
’
>
§ .
by
; ' i
‘; = ;- PORT BLAIR
> = Oy
2 u_}_ % Z d
7 O ANDAMAN SEA
7 0 Q
o/%@ g
71 “-\G Komerirn 100 r‘.l"?ﬁm *-'-“"hlnl-m b4 )‘B °.
Ll . . = = ¥
MINICOY LS L] - - E] ) - U} (" -_‘q
ISLAND 7
%
N ! O JCc E A |N @ E)ww
7 7% 40 3 88 97
1

Page 35 of 66



99 Jo 9¢ 98ed

—/ps [ra o — 22 m B ﬁ
L 1—3TvOS oL —
= TS ad uale
88S /S /3IHO /113 [Zaetiasd¥e
O .~ a | | vuma| ‘gon 4o Junuve
—~434 SSO¥0

8 A3y

uva
=43

HONIS ury —/Ps | 3HO/3av

£6TLLL aoy 3A3
HSWYVEd WO /PS | 3HO/ar 1HOI3M H¥3LINNOD

SONILMM NI INISNOD MORd LNOHLIM ‘ITOHM ¥0 1d¥Vd NI ‘030N004¥d3¥ ¥0
Q31400 "d3SN 38 ION TIVHS ONV VIONI ‘L LOSZZ—MONMONT “(SAYMIIVY 4O AMLSININ)
INOLLYSINVOMO SOYVANVLS # SNOISIA 'HOYW3S3Y 40 ALN3dOdd 3HL S| ONIMVMO SIHL,,

“(s6008) ATEWISSY LHOIEM

HILNNOD NOYI LSVYD HLUM d3sSn 38 TIVHS ao¥ 3A3 JHL
\ —:39VSnN

‘SQHVANVLS 3HL 40 NOISHIA LS3LV] OL
FONINISIY SV NIMVL 38 TIVHS 69¥¢ SI # (IMAMr00Z:SI OL JONINIAIN 'S

"69+£iSl OL
WHO4NOD OL 1374 4O 1ave AaNV JTONY L4vea 39804 '+ [
"NMOHS SV Q3dIAOMd
38 OL "ON 1dVd ONY WYNOONOW/STLNI S.HIUNLOVANNYA 'S 3 v ®
‘NMOHS 3SIMMIHLO _ _ A,
SSIINN SNOISN3WIA TV NO IN8ISSINYId SI S'0F 40 3ONVHITI0L T @ ﬁ _ _

WWw NI 3MY SNOISNIWIg TIv 'L

— ST
W3ddo
' ovss - Obkr Nid LdS v
L —0a- —oa— = T2v aansvm aIHoNna ©
i 21/3H0/U3 ATVO TaaLS T ANN 3T T
©1/3H0/13 CEHAVD [T
$ (o) 1es1/v00z | IS crowos | WES/XS 00w 33 poam wamnoo | Tt
ol o NOUNOEIISS “pracarvn o Laved NOUJRISIA g
TOIFo0aT="1
(a3avIuHL)
oc¥ea
ObXp Nid LNds ——\71
¥04 I0OH + wia
i
Rit m wlw i T v o
7! 3UNOL WS NI O3JAVLS 38 ‘ON Ldvd nzf_v
(/QnU YVHOONOM/STWLLINI S MIHNLOVANNYA +

0C FUNXINNY

0Sady/1L/a3ad 0/0/0¢0¢/9.Lv.LEC

9Ll



99 Jo /¢ 98ed

DL KWL ABMESHOD JHoldd WOHLES "THOHM S8 Lefed KWl 930ndoDddad |0
d3IT M@ESN 3@ LGN TTPHS Oy PR T HEDASS MO T1 (SaIed 40 AdLSRI]
MEAUSINZAE0 SMONRDS % SHAISI0 'How-2eds 40 ALOdeadd 3HL S1 aMsres] SIHL,

— ot s | =0 - IR LA B N, | ——
it Rl L T R I
g 3 P
=] L85/ HMS NG 113 S R =
"k g 1 - | TALH | 0" 40 Ao | o | 3em ;/./u..dﬂl. |
—*J3d SoEn —3ad WITE M—anl_
HOMIS LY —/P5 | 3Hos 30w _
ATAWISSY |
_._ .m.m.w_..h_u_“. gmil re 1JHSDI3me HILWNMNOD _
_

20 3ane 4o 3

]!

~JBHDDZ L
OHIZE YHoLINAMOZ HI3%3 NI RNSiStEL dMe (O™ F3E) LIhEMdIineg
SHWYINS3d HUMW WOWYHIMEAL M 33nL 3ains WuspE Hik 350 Jdd 2
BAGOFO0R 5 }n_m}m_mm.{ TICHM IHL A0 JHOI3M xodckly 13l JHL e
AR ldd a0d BHEEaF Ok 28087 LEDSON Leed did oo 40
HFRID JHL M 51 5308 1HIEM GHL 43 1HIEN KWl HOWwH@A GHL
“2dd Ided Kl RHS S
EANCEHS 38 0L "9k A OR HYESONORMSSTYIUND S T3l rr
TEAFESEl MAOHAMOD O 1T 40 I OHY T8RS L 030404

"HOLLO3H3 H31d4% READ @ﬂ
38 ©L AP FIOIHINCTY J00 eted ToMid Lied BOHINCTY 0 S1wan
ol AR EEMIEd 40 1905 MG REAS 38 TIVHS SLHDIE4 HOd 1S90 =
o Bl SREJISH3INIE T T

[=] ¥

a
A

L BFGIS il A | D Mid nds] =
L b TEEHE T pacfdT oo 213 1HmmEs wukrod] L)
z az - TEOF 30314 LHa0M LUNnas Biog| © —id—
T O - TEOZ 303K 1He0Mm UNN0T BHoH ©
L O+ El e | _HOEl o [LBDo 1HEEN 358 Modl =] L
Lﬂninm.ﬂw.ﬁwru‘._. NOLWALIoads | Teiuaiwm | 0 HGLLISsaa BEL|

TZ FNXINNV

0Sady/1L/a3ad 0/0/0¢0¢/9.Lv.LEC
LL}



8L}

99 Jo 8¢ 9ded

BoL Ll P B . |
ELN—TIE L
) /66/50000/050d Fad
S0L%/IHO/ D0 /1L [awe ez

‘0 s 'd 'H s [ 5o0t a0 e | oow |20 L e
—I3 SO =]
TR [RETIE 0]
—/Ps AL/ (OUYE L:E)}adAL L1InNd 33HHL

BB D
—p5 | w-nn 40

ININJINDGT SNILYTN23Y

14¥HD INIWISArdY

o OHLL, HI LOSNCG HGiHd LROHLA T10HW 40 Lid Wi '030N00HG3Y 4O
Q300 ‘TSN 30 LOW THHS QR 0N 'L IISTT-WANAINT "SI 40 JULSRI)
NOALYSINDHD SCOHVONTLS % ENSNEI0 HOAMIEI 90 AREd0dd 3HL 51 SHIOD SIHL,|

EABGS Iy
JUwIHE B ST 01 'EEEI00K (0w LE AT

THHL “INIHAIMDT SHLTINSI Hed T1E93NdY 51 AN SHL

‘EHRE{3d 38 MW ES/IHD/UTTH

SHUSTD SHINOLTES OWY SR LAY 3HC 3HL 804 531dI0nMd
A0 Fvdvd LMATTR "SHLSAET WOISPAL J19H 0 WOLYLMIT 304
{ENTDS HITTHE Wl SET1 A1ALTNCILHIdTEdINTDS WEL

4 Se5INd WWNG HIW FHO HEd SHIMEEMILO0A 0 03S0IE0H)

38 AW LA WDSL 38 ATIWMHON TTHS HIONT1 NOENIL JToH 3HL °

(SHYdS WTTTNE MYHL 55T CTELAMNCHHO0E NS WEZL
HO4 SYEid WEDL HIM SHD 04 SHIMCOM]UDS. DU D3SV3u0N)

38 IW LNA w002 38 ATIWMEON TTHS HIDNTT WOISNAL 4TH 3HL

“INIWINET SNLTINSEY Ok CILTHIMEEL
(EX4 N33 40 LEMdINGT HILYEE My LEUIUNY ME3R0E

3HD 40 HLSRE] 3HL =) HLIAET NOISWAL STWH OL S438W &/, °

"HOISNAL W0d TEL7IN03d SNIEE 389 HOHM S40Lonamga 40

JUNUHE4AEL JHL Bl SHINEO SHL M 03443094 3dnivd3dial 3HL

AIANESSY THHIREILINACD
40 WOLCE OWe 44MW 40 dCL NISWMU3E WA Wl 3ONWISI0 JHL 5l A,
“aTNd @Xd ME3TY O

AATINd TIEWAON 40 S3d1MED REINIE WW NI 3TWELSI0 JHL & X, 0

[

LX)

—5310N

HAT

W=
W) |-

ugl= Wa L A,

WL
W

I

.

ocoL
[i1e]3
ooLL
ostE
oczL
nszh
ool
nsel
ool
5%l
ocaL
I
oca
nset
ocel
[

ZRL Cied
TG B
L] hGE]
Lk L] [+E6L]
FEE FE0C
[FE ] L]

ODE

=

eore |

4dEEEHR

e | FOIEE

ETL IR

EINTSIETI

ZLEE | LGRT | 0L GG | W0 E | L

025 E |AG0s | &

T GH0E | HO0F | BEGE (kA5G |OLEG

i

Lo (o L | Gotie e e

Ao |G8% |0

LICE BT | P LE w0y | TLOE

008 | 0L

Q0% | OS% | 0S| OFY | 00w

Wil Ml 4, 40 S3NYA BN

(RreT— 5]
[ I
Lud =]~
Zha [
IS 573
ooy SF
FO5 513
=AY 5
LLe [¥]
FL T LN 5 b
oL I ——
EGT -4
X201 [o;%9} []
55 [ele 05 dWIL

&7, A0 INWA HOA W N LK, 40 3TTVA
T

A£1H 40 nn_._l\.

¢ FNXINNV

0Sady/1L/a3ad 0/0/0¢0¢/9.Lv.LEC



99 Jo 6¢ 98ed

BEy N2

i

TN ALwa Truse  |QOow |3Lva)

ELLOOFOIHONLS | 430

B0 W D9 194 S BR
SR IIOT O¥ A W wCe
SOLT/OCTT meOrhamL
PP LATE S ITHTEEMNING
FINTIH T NIJSOWT

LSO A By WO LW e WSS CTwele

*IYIAISNOD NIFE SYH DYS THIM L1DVINOD W/ININE'D v
“IWINS 1STHYIN JHL OL GALSNIAY NIIE SYH . 10A. H3ddOHA ITaVIYA 40 HLONIT €
49¥ 00ZT=(WIN DS 59) FHIM AHYNILYD NI NOISNILZ
493 0oz T=(INW DS L0T) IHIM 1DVINOD NI NOISNIL T

WA b BCRTTNOADE DT CHAWA Y S0 AL BN HEZ
5 TR EE RN O ARTS0We =L T O VNS §oA.
CTOEE | £BCT FEET Ea
+ICL | TOCT | EOCT |OOCT | #GECT | OGET | TOET | Z0EE | GBTE vET T TrET VLZOT | S£FE €ETT EO
OUET |DECT | GETT |vo€1 | 16GCT | CEIT | BEET |S£€E | DrDL e FrTa TH6 S60F VT Ta
: ‘UOT EGLL |GELE HEOT ELTE GEHELT L
OBCI |DEEL | OEIT | VWET | IGET | ECLE BEeeT | Sfct SLs0T (1331 srex TO0 DGODT TEIT Ta
FTET | ¥OCL | COCE | BOEL | *SEL | OGLE | TOET | Z06E | GOTT V6T R TRET DZOT | SE£TT TTET za
£BI T LUET rEET =a
a E Tan T & e < i Tan 1] =) an [ “
| WSz 9-5 " cc -5 G- Ol T E S WG 7 B0 Ok — & L e S T o =3 WG D=0 il G =5 SO
Tuna) qpyBGuay o oA h"l!ﬁ'-_
GGTE 09eTl | LOLT GEIL LRET DOET Zrii IvZL £6ZL A
L£CEL | ODIE | b£CE |OCET | €91 |£9C [vied LT GDOL |SILE | sr@ cuo GLOT OLG SLOL L9001 =a
EDEL | £T0O% | £€EE | GDEE G | GFOL | 9GO | 98s o IEG rGo cou oL (T1) S04 F5] za
GLZDT enH v66 |THOT | BTG DI6 | 596 £69 o0 a0 209 il A& 53 ara 68 Fa
£V ehe VoG Ore SLw | 16 BGY <03 69 oa
EE0T | 6f0f | ewu vE& | THO0T | rrm nrto | oo P zow wea sO6 Tie 73 cre ar9 S69 T
x| Toxx £EOT | £ZTT | GOTT o | GEOT | S6O0T one TO0 LEG LG9 o e Lag 20L 58 za
1 £LTEE GOIT | BLZT | ODZET | ZOFE | £9CF | ¢*FET o6 GO0F |STEF LL0 U6 GLEOT OLG GLOL LSO ©a
= SS¥T | U9EE | LOEL | OFVEE vECE 0OET TFEL IVZ E6EL ra
R ] Tan a 1 Tan | a [ ran < ] nan ] ] an a =
- LA T T T ey G = DG G M 0 D e Wo=D" Mg 20 an TG G liee N =
= Cranany Sr-‘ﬂ:a-d ¥ o3 hlﬂﬂ!hnﬂ

W L /WP L 2DNYHIINNDING TYND3a(

' 404 3TINA3IHDS ¥3ddOda

€C FUNXINNY

N3 NVAS > - HLONIT NVdS
t— 6—»] IIOI.'—llnI.v — 6 —»] llml.v_t.ul.l R le— D .v—llalv.-lm »fe—6 nfv&ln|v._6yu-|v

£
e L
e .1

) g [T=] 1a a 0

e = al P - 4 4 o za 2 20 o

n & rQ o

= "

6L}

0Sady/1L/a3ad 0/0/0¢0¢/9.Lv.LEC



08}

99 Jo Of @8ed

231 0oZ E=(INN "DS 59) IWIM ANVNILYD NI NOISNIL T
493 00z E={WIA “DS £0T) IHIM LOVINOD NI NOISNIL T

D K mwma DL £ S e B L.

T3
c+B | o6e Z€Z ZCn Gen EVE cen VoW OLS
=ze | s96 VL €S0 006 ez Grm DoE Teo

wEw Evo GG aus Eon GEG
S9DOL | EEET noo COET O%SET LEG ErOT BOOT EGL
TLCE |OFCT | SOFT | OLCE |OFEEE | EOEE SOET ETET Xy
LLET
a 5 aan a "= WA < ] aan
e Lo it WIS Z 0 — D e E — & Wi -0 G or—8 | Sz o~
Cranun )y apausy a
€40 Bee | wem wow Ocs cxm 59
BT =] wsEw o | ous O o0 xS LY
%0 | €69 STV vEs | oS e zs BG* BOLC
| Te= | vew TIe 9Ts | £9% €C GE a3 333
s€9 Ten [z
Ser e va G113 114 bED nGE <o T DGE
£Se 666 £+ LTy YL £ve ne noo Ve
OrET | vGET | c6a £66 | vvOT vGee GGG Er) ive
LT L Evel |oner cELT rECE KT 9TLE
< R aan a El aan @ 3 aan
s S T T G L0 e O A B WG~ DI 20— GL B "RIC L o
Ceaeas y i el

) HIDNIT NYdS
e— 6 —>f*—6 —»

-— 5 —>]

+|m.l44l0lv

-
sT'Z

be—

W 6°0/W T IDNVHEINNINT TYNDINN ¥O4 I1INAIHIS ¥3ddoua

- —|

l«—6 |

8

1a

Wt'T ¥

le-wo0*| &
o
e,

¢ FUNXINNY

0Sady/1L/a3ad 0/0/0¢0¢/9.Lv.LEC



99 Jo T{ 98ed

=S s ) [ ey e
NG =y L |‘|f
4 TN

"gIWIAISNOD NITF SYH OVS THIM LOVINOD W/INNED b
“ININS 1S3HYIN JHL OL GIASNIaY N33E SVH LTOA,, H3ddOHO ITAVIHVA 30 HLONIT'E

= czioommnoms - a3 | 493 0oz T=(IAIA "DS S9) IHIA ANYNILYD NI NOISNILZ
e PG E L ] 4955 00ZT={IWW "DS L0T) FHIM LOVINOD NI NOISNIL ‘T
: SRV INOTN T AT WS %
SITT/THET  NOWNEL SILON
WEL WP L F3NTEEINDNG
I T IUDE B3I IBa
LN, BT B L A SISOy
S e e e R
I [ ‘_11 1 | [ === 0re TS JEC
cCIo OFL S9L GGS voc | OSL ous | s69 | BEL | ses T £TL | OSS SS9 TOL £
TeL Ce] Ceu T OT0 | ©Z0 SED | Tes F 73 Q0o T vG L T09 S0L ZS L T
= da | £0s | uow vio EEe sTe veor [UERT ks | oa
BSG | E90T |OITIT | 706 |CIOE | GSOT L s60 DOOT ZVOT TEL DES cea Ta
SSEE | O9LT | FOCT | 9SI1 | 92T [€0ET SSTEX | O9CT | Z0ET ESTTE gSTT YOCT w6 SvO0TE T60T za
| i LT ias sSEZT TOEL =
an | o E Tan B mMeA | @ | = < a il aan a B
_’EWB.WTU M £ S G- WG TE—-5 MISL G=DMISE=S | WIG—D & OFk—% MG r O—0 Ul GF —& o
uana) aGuen <] aoddoacs
wcs e oo | oes scn ccn | e LV vo9 o
I TEEL B TCo oo LEE | €v9 | oue a0 (A5 BRS | oEs Thb L Eld ¥ JECE
3 (333 SLw ous ‘o GTe e LS TTE ST LV | zwz Zve cet | 6L nee S =a
kS | S99 ac ToS [0S aoc C6v | oFs SZT O+ Zev | oEcT chE euE ITE (3 Gac Ta |
- S69 ccs FX Lo Swe 0ss | 9o 2L iz ¥ZET oa
73 =ra ELD [ F¥a wem vas | oo O L T EER | D% | DR DL 00T SOF LS¥ Ta
| #¥%0% | 506 | +TOT | 090% | oo vz6 | tr6 ooe SO Iss | zo=m Z09 t5o LG ©zo (75} za
£GEX | THEE | £WET |EOCE | zuTY |ZvZI |SOCT Tew 926 |reOE | 69z vio ¥z6 cZa VG onG Tca
5 €ELY | seeU (vwEY | srxu cucun HLcL LZiL STLL TLTh v
z = Scan a B Fan | a 5l Tan - | W | oA (] s aan a =
T = RIS L Do "l PSS AIG = D VIC S 5 | WSLTO=DTMIES=8 | MG = ST £ - , MICF Q= "WIEs =t FR
= CRarnas ) wpafatase 1 aor LT ) S
- WSL 0/WP" 1 IDNYHIWNINI TYNDINN ¥O04 I1NA3IHIS ¥3ddOHa
>
Q) HIONTT NYdHS W) HIONT Nvds
=4 .“.TI.M —»—g > 6 S 6 e GRS —ap 0 ) “.ﬂl.ﬂ -Mﬂ' +—D a6 —»le—g |'*_l|m|' -— 6 —p
7 f
1 u -3
1l u :
ey : =
il Y w
i = =
VB i*
= o0 za 1.a oa a 7.0 €0 za +a 1a
L e >
£ & s
7 ¥Q

SZ FUNXINNY

0Sady/1L/a3ad 0/0/0¢0¢/9.Lv.LEC
181



413

99 Jo z{ 98ed

9¢ FUNXINNY

0Sady/1L/a3ad 0/0/0¢0¢/9.Lv.LEC



99 Jo £f 98ed

W/DNLES'0 = SUIM ANVYNILYD
W/ON LEE'D = BHIM LOV.

493 0071 =(Ww "bs 59) FHIM ANYNILYD NI

493 0021 =| WL ‘DS Z0T) IHIM IIVINOD

€1 [DTk | ¥9Z | 69¢ |GWv | 662 | vOC | OLY | 192 | 99€ | Zbw | PEZ | 6EC

\bv | 18V | Z0C | JOV | €G¥ | Z8C | Z6T | 64V | VGZ | €S |90F | LOZ |90C

06V | 9€G | Lt |Zv¥ |8B¥ | 262 |20V | 6¥¥ | 62C | ¥EE | 48T | 6FF | ¥ST

TSC | 96¥ | ¥0S | 68Z | ¥6E | OFF ]

025 | 995 | ©S€ [9S¥ | v0S | ¥iZ |6iC | 9¢v | @8k | ©ez [O¥E | 16 |96F

VWS | 065 | 1Zv [ 925 | ZS | OSE |SS¥ | b0 | She | 0ZE | 9% | vk | 62Z |

859 | voL | ¥¥S | 6¥9 | G69 | S£6 |OF9 | 89 | ZS€ | IS¢ | w0S | 992 | Li¢

175 | Zta |ela| Bi6 | €29

1 1 al1|lwoaja |1 |iaa({a |1 [|1aa| a | 1 |qan| a
‘5Y=5[W 06 -0 WG 'BK -5 [W52'9~3 M ¥5-5 NID'G -3 WS 06-5| \WGL 8~ WES-S (D E-D W5
{wnuy yabue seddoaa e

ds depano pajensul-(1)wg o-(y)we 0/(H)Wg . 0 8auRIqUINDUT 40} 8jnpayog Ja

s1

-
"6To006T006191 [Gzz

F F

HLONZT NV,
ﬂo_l_lo_c.mwﬂoo.m T aoa.__..._..___

0Sady/1L/a3ad 0/0/0¢0¢/9.Lv.LEC
€81



184

ANNEXURE 28

FRRNEEEEE
38

g glgl !
LEEREEE !
EEENEEE %
éhz|444
SREEENEECRF
CEENEEE
é#ﬂa

D1! D1’
|
I
I

€ OF SPAN

ATED O%

Encum: L.4m/0.9m-0.5m

DROPPER SCHEDULE

UN|

25| |.C|8.009.00(9.009.00]89

1

1261 | 1156

101 | 1024 | 919 | 1394 | 1268 | 1963 | 1321 | 1218

0 | | 100
53
ast
362

GHT OF CATENARY WIRE = 0,587KG/m & WEIGHT OF CONTACT WIRE = 0.951 KG'm
5 e N o e iy om0 =

TENSION IN CONTACT WIRE (107 Sa. Mim|& CATENARY WIRE (65 5G. Mim)=1200 KGF
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ANNEXURE 31
TR = YA SRS ol
g ; =
NORTH CENTRAL RAILWAY e A s 3
ﬁ’l‘-’_l,ﬂ ﬁ‘ﬂ-ﬂ' ﬁ;aa AT | iﬂlﬂ:li T —311i6
Subedargan, Allahabad - 211015
Electrical Depariment cidancrabd @genall com
No.EL/TRD/NCR/Gatimaan Date:19.11.2018

rED/TI
RDSO [ Lucknow

In Palwal-Agra section of Agra Division, Ndls-BFL Shatabdi 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. Henee to prevent the cases of panto entanglement, following
warks have been done in OHE at turn out locations to run Gatiman Express at
160 Kmph in Agra - Palwal section.

1.

7. One Skilled staff is daily going to NZM cutpit for checking the Panto of

Copy to : ED/EEM, Rly. Bd. : for kind inf. Flease,

. At 5 mitr distance from obligatory mast, gap is maintained at S0 mm.
, At 10 mtr distance from obhgatory mast, gap is maintained between 40

. Track separation is kept between 290mm to 550mm. Mast changed if
. Span length of tum out location reduced during increasing of track

. From main line to loop line, “take off’ goes in between 720 to 750mm.

Sub: Work done to ruf Gatimaan Express at 160 kmph in Agra -
Palwal section.

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

mm to 50 mm.
Track Separation is less than 290 mm.

separation.

Gratimaan Loco,

Submitted for Kind perusal please.
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ANNEXURE 40
' R
r =
’ GOVERNMENT OF INDIA iy 1_)@
MINISTRY OF RAILWAY %
4 T RAILWAY BOARD
r:'_ﬂ .

Folicy Clircular Mo, TROvZOA 22
2001/Elect (GMITOM Pt Mow Delhi, dated: 07.05.4 2

l:hhrErﬂ_clrical Engineers, Chief Electrical Engincers, Exseutive
Zonal Railways CORE/Allahabad Drmtrtqr:Elm:.tri-:al:l

RVNL/New Delhj

of retro-reflective number plate on OHE mast,
Ref. 1, ?EE&S letter Ng TLI'DHE."STFUNDF'HH dated 16/20.04.04 &
12011

. Intenance dt. 08,1 1.2010
ﬂi 4, Ha:lway Board letter Mg, 2001/Elegt (SW170r1 di 07.10.2010 & 210242

In supersessign of earliar instructions regarding provision of retro-reflactive
number plates on OHE siruciures, the following guidelines shall be followed-
(1) One na, of retro-reflecfive OHE fum

ber plates shoy|d be provid i
at the beginning of kilometer, - . provided in esch Kilometers

(i) Retro-reflective number plataes should be Provided at critics) locations like b th
stop signals and before the Permanent speed restrictions, =~ L ke before the
fiiiy All other waming boards as per ACTM like 0Oy . DJ close, 500m board, 250m
board caasting, dangers etc, which are usaed in OHE (not P51 should be refre-reflactive
type as it will improve the vizibility of running staff, ;

(W) Number plate background ie. traffic blue colour will
borders.
=P

be non reflective type with no
+[¥) Only the letters & figures will be retroreflective type in deep yeliow colour.
{vi) The retro-reflective strip in sigma shape for identification of aj slgnais shall pe
provided two masts prior to all signal lecations for Easy identification during feggy

weather. The detailed design for provision of =i i alize 1
“shall'Be advised to running staff that this

(vil) Sigma strips wherever provided should be on the lower Post of mast for

Proper retrg-
reflection.
(vilf) smﬂ_ggipg _may be provided on fog prone area enly,
" e This E'E:l,ég-_i'ﬁfﬁd@prmﬁun with Safety Dite, & approval of Board (ML
| L% i i ‘:.'_n'.-.'-.clzr " /
1 . 113 - - i
} 2 b | T afeasrny - el ! ’ 151.-!511 ;"E
¥ Ty v o] Directar Elgct. Engg. (P5)
‘;T[ Bt o V3 v ) Rallway Board | -
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e

(

GOVERNMENT OF INDIA
MINISTRY oF RAILWAY

RAILWAY Boarp

2001/Elect (Gl/170/1 py,

Chief Electrieq Engineers,
Sl Zong Railways, copg Allahahaq,
ED/Elect, RVNL New Deip,

werrd
Sub: Provision of retro-reflective number plate op O
. Railway

In tontinuaton

number plates with non-reprg reflect background
aperaﬁunalfsa.fct}r requirement gn Case 10 case hasj
areas,

All other conditions stipulated in B

[

No. TI/OHE/STRNOP/ 12 dated 22.06.12

el

ANNEXURE 41

Polley Clreular Ha. BR/Elpeat, {TRDS0T7-2012

New Delhi, dated: 18.10.12

mast,

: e IEBOEIﬂ Palicy Cireular Na, TRD/2012/2 of even no dated

to Board's |etter under reference regarding provision of
retro-reflective number plateg fiyr OHE StTuctures, it hag been further decided
ﬂthMsn!‘thczunaJRajl i i iti

oard’s policy cireular under reference
(copy enclosed) will remain same,

PN This issue in eansultation with Salety Dte. & approval of Board (ML)

s
Umar)

Director Elect, Engg, (Ps)
Railway Board

Copy to: Sr. ED/TI: for information, This is also in reference to RDS0' letter

Page 57 of 66
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237476/2020/0/0 PED/TI/RDSO

Sr. Executive Director (TT)
RDS0O, Manak Nagar
Lucknow

Howrah and Delhi-Mumbal routes.

A Video Conference was held with Hon'ble MR and

routes. It has been instructed that associated electrical works should be
years,

date 14.08.2020.

This is issued with the approval of Competent Authority.

Caopy to: DG/RDSO: For kind information please.

ANNEXURE 46
GOVERNMENT OF INDIA
MINISTRY OF RAILWAYS
RAILWAY BOARD
Mo, 2001/Elect(G)170/1 Pi-111 New Delhi, Date: 07.08,2020

Sub: VC held on 02.08.2020 regarding train speed raising upto 160 kmph in Delhi-

02.08.2020 regarding raising of speed upto 160 kmph in Delhi-Howrah and Delhi-Mumbai

2, Accordingly, RDSO is advised to finalize all specifications/designs as required so that
work could be completed timely, Action plan with timelines to be sent to Railway Board by

zonal radlways  on

completed within 1.5

(Sumit Garg)
Director Elect, Engg. (PS)
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ANNEXURE 47
W WNEN (GOVERNMENT OF INDIA)
el HATCT (MINISTRY OF RAILWAYS)
{ed 91 (RAILWAY BOARD)

No. 2001/Elect(G)/170/1 Pt New Delhi, Dated: 16.10.2020
Director General
RDSO
Lucknow

Sub: Minutes of Meeting of MTRS (then OSD/Safety), Railway Board with RDSO
Officers of TI Dte. at RDSO and Zonal Railway CEEs/CEDEs& ED/DMRC 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 M/TRS (then
05D/Safety) with RDSO Officers of Tl Dte. at RDSO on 12.09.2020, in continuation to
the meeting held through VC with Zonal Railways and RDSO officers on 26.08.2020
regarding 2x25 kV scheme for upgradation of OHE & PS.

2. Inthis regard, minutes of meeting is enclosed herewith for kind information.

Encl: Copy enclosed.

H TR
(Manish' Gupta)

Executive Director (EEM)

Copy to;

(i) AM/Traction, Railway Board

(i) PCEE/ER, ECR, NCR, NR, WCRWR
(iiiy PEDITI, PED/SE, EDIPS & EMU/ RDSO
(iv) CAQICORE, 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/IDMRC 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 RDSC on 12.08.2020:

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

P (I | Ex-Officio Secretary to Gowt. of India. |
Iz. Shri Sanjiv Swarup . | PED/SE/RDSO

3. | Shri Sunil Kumar . | PEDITRDSO i
['4. | Shri Bhardwaj Chaudhary | i ED/TIVRDSO

5. | Shri Gyan Prakash Katiyar | : | Director/T/RDSO

= iShn Arvind Koomar .| Joint Director/TURDSO |

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

11 OHE Work:

i) ROSO 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/OD42 on 11.09.2020.Final OHE guidelines should be
issued by RDSO by this week end afler considering comments from Railways.

ii) 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 fo RDSO for scrutiny. The
decision on mast and foundation found not suitable by a small margin should
be taken in consultation with RDSO.

Partal 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
aefial earth wire.

i) Execution strategy of OHE madification 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 mirs. This is almost at

Pape 1 of 4
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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
envirgnment and technical considerations.

PS5l Work:

All the Zonal Railways must send the details of available area for TS5/5P
IS5P after site survey. Some of the Zonal Railways have not submitted the
datailz of space availability for TSS/SP/ISSP.

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) TSS/SP/SSP with 25 KV switch yard along the track for lower dimension
across the track.

c) Attempt should be made to reduce the dimension of length required across
the track upto 50 mir for ScottV-connected TSS. This is possible as this
exercise has already been done for development of layout drawing of
Malwa and Sirathu TSS 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 Koad must have cross track.

The acquisition of land is very eritical & complicated and wastes a lof of time.
Wherever the land is less, the TSS should be tried to be accommodated in the
available land. If the conncotivity of Road from cross track cum Road i 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 circuit hreaker for sectioning
and paralieling, as the same arrangement has been working satisfactorily in
Bina-Katni section.

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

Similarly detailed position of transmission line work involved in this up
gradation work to mest power supply requirement in the range of B0-B0MVA

Page3oid
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vi)

vii)

20

ny

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

a) MName 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 required/proposed.
d) Requirement of separate bay in grid sub-station.
2) Enhancement of transformer capacity ete. 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
itermns:

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

b) All 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 PSI items required for this work.

Other Items :

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-2 can be raised at a time
during operation of the train. The distance between PT-2 and PT-3 is
approximately 80 mtr 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 directory. After the feedback of Zonal Railways proposal for

deletion of the specification should be sent to Railway Board. QT
rt_ e x| 221e

{Manish Gupta)
Ex i

Railway Board
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