DETAILED PROJECT REPORT
FOR

DEVELOPING RAIL LINKED
FREIGHT TERMINAL AT
RAFLESHWAR NEAR MAKANSAR

YOLUME -1

APRIL 2022

QG-RIDE

G ¥ of Gowt. of Giarnt & Minisiry of Raiwizys)

GUJARAT RAIL INFRASTRUCTURE DEVELOPMENT CORPORATION LIMITED
T4 Floor, Block No 06, Udhyog Bhavan, Sector 11, Gandhinagar, Gujarat -382017
Tel 079-232-3272829 Email: info/@gride.org.in




Desailed Profect Repori Developing Rail Linked Fresght Tersunal af Rafaleshwer mear Mokasar siation

Table of Contents

Chapter 0 - Execative Summary

Chapter 1 - Introduction

Chapter 2 - Traffic Projections

Chapter 3 - Traln Operation Flan

Chapter 4 - Proposed Layout Deslgn & Engineering Farameters
Chapter 5 - Proposed Signaling & Telecommunication Arrangements
Chapter 6 - General Electrification

Chapter 6a - Overhead Electrification

Chapter 7 - Project Engineering & Estimation of Cost

Chapter 8 - Engineering Survey & Geo-technical Investigation
Chapter 9 - Financial Analysis

Annexure I: Project Financials

Annexure I1: Typleal Plans and Drawings

1o

0

38

41

62

o7

Pope 2 of 67



Chapter 0

Executive Summary



Detailed Project Report Developing Rail Linked Freight Terminal at Rafleshwar near Mokonsar Station

0.1
0.1.1

(L12

(L1.3

0.2

Chapter 0 - Executive Summary

Introduction
IPA at Feasibility Stage has been obtained for Developing Rall Linked Freight Terminal at
Raffeshwar near Makansar on WKR-MVI Section of RIT Divislon of Western Rallway.

G-RIDE to execute the project including preparation of work of Detailed Project Report (DPR) and
Detailed Engineering Drawings.

The scope of work is as follows:
. Detail Survey of the project area and land plans

ii. Preparation of Detailed Project Report

iii. Final Location Survey.

iv. Preparation of Engineering Scale Plan (ESP') and other Drawings.
v. Preparation of GAD’s of Bndges and other structures.

vi. Cost Estimates.

vii. Financial analysis.

Traffic Projections

The ceramic cluster of Morbi is not only a national hub of Ceramic tiles but a renowned global
center for ceramic production. Morbi Ceramic Association is the local industnial body, which
represents the ceramic manufacturers of the Morbi region. Based on the inputs received from
Morbi Ceramic Association and other inputs from the industry, G-RIDE has derived the current
potential of potential containerised cargo volumes that can be catered at the proposed terminal.

Loglstics Cost Comparison — Road Vs Rall:

To identify the suitability of rail logistics and container freight terminals in Morbi, a comparison
of current road transport costs and potential transport costs via ICD on the rail

was compared. The analysis is summarized below.

Container Export
Maorbl te Muandra (Export tiles/ceramic-ware)
Rail Transport cost through ICD Road Transport Cost from Morbi to Mundra
Rall Distance 218 Km
Rall Haulage -
Charge (Loaded 4873 3TEU
Contalner)
Rail Haulage - | Current Road Transport Cost, Morbi to
Charge 2,767 TTEU Mundra (176 Km):
(Empty contalner) ~18,000 to 20,000 TTEL"
CTOACD Mark- '
up on loaded ~T5%"
contalner dispatch

Pope 4 of 67



Detailed Project Report Developing Rail Linked Freight Terminal at Rafleshwar near Mokonsar Station

Morbd te Mundra (Export tlles/ceramic-ware)

Rail Transport cost through ICD Road Transport Cost from Morbi to Mundra
Total Cost from
1CD (withont ICD
Terminal
handling charges)
Estimated
Terminal
Handling charges
The total cost of ~15700 TTEU | ~2,000 to 4,000+ TTEU
Rall transport
** . Estimuscd based on comparson of rail baulage and contminer rail transpoart charges of contamer termmats
in Gujerat
*Includmp Terminal Aceess Chorges and Termanal Cost
* - Based on mputs receved from indusines in Morbt

12,100 TTEYU

3628 TTEU Logistics Cost savings resulting due to rail

Container Export

dispatch via proposed container ferminal

The above analysis confirms that the proposed rail terminal can generate transport cost savings
of at least 2000 Rs per TEL for Tiles manufacturers of Morbi, To understand the wider impact
of the proposed rail-linked container terminal, vital inputs and industry statistics from Ceramics
Industries Association, Morbi {Anrexure |) were useful. These inputs were used to denive the
forecasted demand and revenue for the proposed rail-linked container terminal. The overall
approach adopted for determining the current and forecasted demand of containers at the
proposed focility are detailed below:

Step
N
Step-1

Step-3

: Siep-ln

Activity

| As-Is Status

| Current [}Iisput:h '

profile
attractiveness
rail

| Rail share

and
of

'Morbi's Current production  capacity is pegged at

" Based on the Origin-Destination wise inputs received from

Ratlonale

~1 70,0000 to 200,000 TEUs per month, which translates to
~2,220.000 TEUs per annum

The assessment of the current dispa'tch profile confirms
that more than 210,000 TEUs of finished goods are
dispatched annually from Morbi to Mundra currently (by
road) and around 109,000 TEUs from Morbi serve distant
markets in Karnataka, Mahsrashtra, Haryana, Punjab, and
Telangana — currently through road which can be easily
and efficiently served through rail.

In addition to Finished products. Paper is one of the key
ingredients of the tiles industry — pnmarily for packaging
purpeses. The Export and Import of paper for Morbi is
primarily handled by Muondra and these volumes are
currently pegged at ~49.200 TEUs per annum

Cerarme Manufacturer’s association, and synthesis of
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Step | Activity Ratlonale

Ni.

' Elep-l and 'S'iup-j_ Railways has the potential to cater to
~1T™e of total contamerised cargo originoting
from/destined to Morbi.

This leads to a potential volume of ~368.400 TEUs per
annum.

Slcp—-l | Forecast Demand  Based on forecasted upcoming capacity in Morbi, Ceramic
Manufacturers  Association has shared estimates of
additional capacities in the Morbi cluster in TEUs as:
2024-25 - 120,000 to 130,000 TEUs
2026-27 - 100,000 to | 10,000 TEUs
2029-30 - 125,000 to 140,000 TEUs

Synthesis of this data reveals that by 2030, approximately
372,000 TEUs of new production capacity are likely to be
added in the Morbi Ceramic cluster,

Siep-5 | Traffic pmjecljdns ' Conservative estimates mndicate that in the first year of
based on the Market  operation, the proposed terminal can attract at least 40% of
share of  the the rml-sble container volumes. The proposed termimal
Proposed terminal  will be functional by 2024-25 and with an installed

capacity of Morbi industry to grow to ~2,354,500 TEUs by
2024-25; the potential volume that the proposed 1CD wall
handle is:

2,354,500 x 1 7% {potential rail share) x 407 (1CD's share)
= 1,56,288 TEUs per year

= 1,56,288 x 75%" (Operations adjustment factor) TEUs
per year

= 1.57 Rakes per day (Total TEUs / 365 days 7 90 TEUs
per rake)

Owmg to the proximity to indusirial cluster, The
attractiveness of rail terminal will improve — which will
translate to increased market share of the Morbi ferminal
from 30% in FY235 to 55% by FY30

Based on the above analysis, the potential traffic for the proposed terminal is denved as follows:

Year 2024-25 | M025-26 | 1026-27 027-28 | 201B8-19  I029-30 20232-33
Market share of
. 50 50 501 554 550
[CT Morhi 0% 35% 4ty 45% 50"% 55% 35%
Mundm  Traffic TR.093 91108 104,124 123,707 | 137452 157940 66448

! The Terminal is expected o commence operatinns. from Juby 2024 so for first vear of opermsons only 75% of this voheme will be catered by 1C0

Poge & of 67



Detailed Project Report Developing Rail Linked Freight Terminal at Rafleshwar near Mokonsar Station

Year ‘ 2in24-18 ‘ IDIS-16 ‘ 2026-27 I017-I8  102B-19  029-3D 20232-33
(TEUs) 70% i ' '
Chandiparh |
Traffic  (TEUs}- 14,100 16,450 18, &y 22336 J4.8IR IE 51T 30,053
3% | |
) N SN I | || S S R
Pune Trafhe
R 20014 2,159 10 BR2 12091 13,8593 14641
(TELs)-6% | & | = ¥
Bangalore Traffic =
5,965 .00 T.954 3450 10,500 12,065 12,715
(TEUS)- 5% '
Hyderabad Traffic
T 3 5
(TELs).5% 5,265 | ] 354 9450 10,500 12,065 12,715
Total  Traffic |
(TEUS) . 110,903 120402 147591 175824 105300 224480 230,573
:]. .;ﬁ._ — [ = = — e
raffic
3R A04 4.50 .36 504 083 T.20
(RakesThav) | |

Estimation of Revenue profile for the Terminal (considering a base tariff as 2,800/~ Rs per
TEU + Terminal Aceess Charpes and Terminal Cost as per prevailing guidelines of MoR =
3,628 Rs per TEU}and Raitways (based on O-I) mapping. as per annexure — | and container
haulage charges, TC-12014/302/02) was carried oul. A nominal 3% escalation in base tariff
of terminals and railways was also considered.

The summary of the revenue profile for the proposed terminal and Railways is summanzed
herewith:

Hevenwe poieniial (Coninser ierminnd and ladion Bailway) % Cr

i

ol mhiner Tormimm| @ Endian [aimms & Sakes Dy

184
(EL]
RHY b
i
w
LT
4R

Y Fy17 FY
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.3 Train Operation Plan

0.3.1 This Container terminal siding will take off from the existing Dead End of the Makansar
station BG loop line number 3 and zero chainape is fixed at centre line of Makansar
Station (Km 15.39), the siding dead-end is at CH: 269.00. The proposed GCT line will
take off from proposed Ch: 229.00

(.32 The terminal will not be required to own any locomotive for working trains. Western
Railway will provide locomotives and wagons required to carry traffic as per EOL
provision.

(.33 Engine-on-Load (EOL) working in the Terminzl area is proposed as it is obligatory for
all new sidings. Under this scheme, the train engine will perform the train and
shunting movements within the handlingterminal yard. No separate shunting
locomative will therefore be required in the port and hence no shunting engine has been
provided in the scheme.

(.34 Being a terminal yard, all trains will turn back from the Port. Hence every brake van
will meed reversal, i.e., detaching from rear of the incoming train and attaching it in
rear of the outgoing train. Therefore, a single- entry brake van reversal siding has been
provided just before start of loadingunloading line.

035 Al trains will be received from Western Railway duly intensively examined. This is
also a mecessity under EOL waorking. Therefore, we have not provided any train
examination facility in the terminal siding except GDR which will be carried oul in
handling yard where examination pathway and electrification will be provided.

(3.6 Staff for Train Operation for proposed GCT siding will be decided by Western Railway

(3.7 To get the weight of the incoming and oulgoing frains. the facility of weighmentat
electronic in-miotion weigh Bridge (EIMWE) is proposed at chainage 2953.00 keeping
the level grade of 100 m.

038 Placement, Removal, and Dispatch of Rakes at Terminal siding:
i) Placement of Rakes

The procedure for reception of a train a1 Makansar station either from Wankaner or
Meorbi wouldbe the same as existing at present, but prior to allow the train for GCT
either from Wankaner or Morbi, the SM on duty will telephonically contact the
Transport Munager inside the proposed siding for his consent for the intended
placement of the loaded or empty rke at the siding.

On arrival of the train, the SM on duty ot Makonsar will advise the Guard of the train
and give necessary instructions to the shunting staff regarding the placement of the rake
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(i)

()

and will take off Shunt signal protecting Trape point leading to GCT, with assurance
that all enroute LC gates are closed.

The train has to move inside the GCT engine in leading position therefore, if the train
arriving from Wankaner, load 15 itself in Engine leading position but if the train 1s
arriving from Morbi side, then on armival at Makansar, Engine has to reversal. The train
will be shunted to the siding with the engine pulling, the Loco Pilot will follow the hand
signals of the shunting staff.

The Guard of the train will supervise the operations. The speed of the train during
shunting shall not exceed 15 Kmph. The Loco Pilot of the train will frequently whistle
while moving the load to GCT.

The Loading/Unloading area being Top wired, so before placement of the rake load will
be shunt off in handling area either of Line number | or 2, then load will be placed in
either of three lines provided for loading unleading with Engine pushing position, after
reversal of Engine at handling vard.

Before placement of a loaded ke weighment will be done while push back the load
inside unloading area.

After placing of the load. BVG will be detached from the load and placed in the siding
exclusive for the BVG parking.

After placement of the rake at the siding, the Guard and the shunting staff will return
by the light engine. The engine will be stopped ot the Stop Board, where its entry into
the station yard will be guided by instructions given to the shunting staff by the SM an
duty.

Removal of Rakes: -

After consultation with the Terminal Transport Manager and confirmation of elosing of
enroute Level Crossings. the SM on duty st Makansar station will advise the Guard and
instruet the shunting staff accompanying  the light engine regarding the intended move.
The engine will pull the load from loading ares and simultanecusly weighment will be
done, after weighment load will be push back in the BVG siding for attaching the BVG,
after that load will be shunt off to the handling arca. Onee after GDR of the train, the
Guard will satisfy himself that the load is intact and instruct the shunting staff to signal
the Loco Pilot 1o pull the load ahead towards Makansar station. During the shunting
movement all LC gate enroute will remain closed. The Loco Pilot will stop the engine
at the Stop Board. The train will be received in Line number 3 of Makansar station as
per instructions of the SM on duty.

For GDR Pathway with sufficient lighting will be provided in Handling Yard,

Dispatch of the Subsequent Traln: -
Dispateh of the subsequent train to the Terminal siding ean be done after completion of
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the first move.

0.4  FProposed Layout and Englneering Farnmeters
The following parameters for the design of Rail alignment and planning of other
facilities have been adopied:

i.  Proposed connecting line from takeoff point. from Ch: 229,00 m, taking zero al center
of Makansar Station and is running parallel to IR track st mmimum 530 M efe in
Railway boundary. The land is to be acquired where land 1s inadequate for the formation
and track work of proposed rail link to terminal proposed ~-Che450.00 1o ~ Ch:3460.00,

il.  Handling Yard for Engien run down and GDR is proposed from Ch: 98326 to Ch:
1989.26 m

iil.  The proposed terminal yard at Rafleshawar storts from Ch:;3586.19 to Ch: 4803.68,

. One BVG and one Sick siding of 70 m and 150 m respectively is also developed from
proposed loop line at the Teminal yard.

v. Land boundary of terminal area 1.2 319273 sqm, length of boundary 1s 3812.1 m.

vi. IMWBE cabin along with FOIS Room is provided at proposed Ch: 2053.00 m near
terminal yard.
vii, Three full-length sidings are provided with a platform for loading and unloading in the
terminal yard.
viii. Loading/unloading area is to be provided with Rail level platforms for loading and
unloading and movement of RMG on all three sidings in the terminal.

0.4.1. Sallent Features of the Siding and Yard Lavout

L The broad gauge adopted for the proposed rail infrastructure will be 1676 mm to be in
conformity with the existing gauge of the Indian Railway track; in the vicinity of the
project area,

ii. Proposed alignment of the siding has been planned with curves of 4= or flatter.

1il. Steepest Gradient in the proposed siding is | in 200.

tv. Train from Makansar Station will be placed in the existing Dend end at 269.00, the
proposed line will Takeoff at proposed Ch 229.00 to terminal yard Rail link will be
provided along with handling yard, BVG sidings and Sick Siding.

v. In handling yard, BVG siding and terminal yard turnouts of | in 12 curved switches are
proposed.

vi. The connectivity is focilitated from takeoff point, from 229.00 m- (Dismantling Dead
End at Ch: 26900 At Makansar Station).

vil. BV sidings proposed Ch;3816.19 to Ch:3961.07

viil. Weighbridge (IMWB) is proposed at Ch: 2953.00 near Terminal Yard station.

ix. After takeoff from the existing track the alignment runs parallel to the IR track CH;
229.00 to 35806.19, connecting to the terminal, The alignment then enters the terminal at
Ch: 3586.19 m and three lines are planned with loading/unleading platforms
Lime | Ch; 3586.1% to Ch; 4718.61
Lime 2 Ch; 3659.53 to Ch; 480368
Line 3 Ch; ; 3754.45 to Ch; 4734.3]
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0.5, Permanent VWay

0.5.1. Following highlights are mentioned as under:

ar. No. Description Detalls Remarks

| Route KM 4575 Km | From propesed take-off point to
dead-end/Buffer Ch. 229.00 m (taking
zero ol center of Makansar Station ) to
Ch: 474040 m
2. Track KM 836 Km |Track Km includes all points and
CrOSSIngs.

3. Ballasted Track | ~6260m | Ch. 229.00 to Ch. 4026.00.00

4 Ballastiess Track] 2100 m At the Loading’ Unloading Platform

0.  Track Structore

i Rail - 60 kg rails

ii.  Sleepers - PSC monoblock sleepers with a sleeper density of 1660 nos. per km on main
line and 1540 nos. per km on loop line.

1il. Turnouts — 60 Ko 1:12 curved switch on PSC sleeper with CMS crossing at Rafaleshwar

tnkeoff point is proposed.

iv. lin 12 curved switches on PSC sleeper loyoul and 60 Kgrail section in the terminal
vard and handling area.

v. Ballast — 350 on main line & 250-mm on loop lines cushion of hard stone ballast
machine crushed ballast shall beused as per RDS0 Specifieation and DFCC Standards

¥1. Check Rail —at the location of level ecrossing and on curves sharper than 5°.

vii. Minimum C/C Spacing of tracks — 5.30m

0.7. Formation:

Blanketing material of mmimum 4350 mm depth has been considered below 350 mm on
main line & 250-mm on loop lines ballast eushion and embankments/subgrade are (o be
made of compacted earth filling with a side slope of 2:1. The side slope in cutting in
ordinaryhard soil would generally be 1:1. Steeper slopes of 0.5:1 in rocks and a flatter
slope of 1.5:1 in sofi/loose soil may have 1o be adopted, depending upon the nature of
the material 10 be excavated. Standard RailwayDFC formation profile has been
adopted.

CSR of ~950 m for 3 loadingunloading lines. Rail level Platform for loading/unloading
will be provided of materials: VDC of 100mm, DLC (Dry Lean Concrete) of 150mm,
WMM (Wet Mix Macadam) of 200mm and G5B (250mm avg. approx. ), and rest will
be Good Earth of -~ 300mm.

Page 11 of 67



Detailed Project Report Developing Rail Linked Freight Terminal at Rafleshwar near Mokonsar Station

0.8,

i. All the minor and major bridges are to be designed corresponding to DFC loading

Bridges

standards of 32,5t axle load.

il Major Bridges:

Sr. | Bridge Exlsting Froposed | Proposed| Prop. Remarks
No, No. Span /Type | span Typeof | Chalnage
Br
| M 6x3.05m PX6I0M| PSCslab | Che Extension
Bridge-20 | Arch Bridge 537.63
2 M Bx305m PX122M| PSC slab Ch: Extension
Bridge-25 | Arch Bridge 2595.03
it Minor Bridges:
sr. | Bridge Existing Proposed | Proposed | Prop. Remarks
No. No. Span [Type | span Typeof | Chalnage
Br
| Bridge-21 [x3.05m | X305 | RCC Box |[Ch: 98033 | Extension
Arch Bridge M
2 | Bridge-22 1x3.05 m | X305 | RCC Box Ch: Extension
Arch Bridge M 106406
3 |Bridge-23 | 2x1.22m |l X 3.00 M| RCC Box Ch: Extension
Girder Br. [473.92
4 |Brdge-24 | 1x L.8m || X200M]RCC Box Che Extension
Girder Br. l651.11
Iv. LC"s:
Sr. : Type |ATU
No. x 1
No. L No Chalnage oflC | v Remarks
| [LC No. 18 38E.3Bm M |3749| To be retained and interloacked
3 LMo, 19 115231 M 3796 To ’ne.ml:amcd and non-
interloacked
. To be continue as LC until
Mo, 097 :
g | 283600 | M |'))'| Constrution of ROB by R&B
20C ) EEet
deptat LC 21

# Note: ROB to be constructed by R&B at LC No. 11,
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0.%. FProposed Slgnaling and Telecommunication Arrangements

0.9.1. Makansar is a exisiting B class station having Relay interlocking. To avoid Large scale
changes in Existing Interlocking, It is proposed to provide New Electronic interlocking
at Makanar along with Propsed connectivity of Siding from the dead end line no.3.
Eleetrification work of this section is has been already commissioned.

0.9.2. The Makansar is Existing interfocked B elass station having Relay interlocking. New
Eleetronic interlocking along with Dual VDU, Multi aspeet signaling. Electrical point
operation, Datalogger, Integrated power supply is proposed for the Makansar station
along with connecviivity to siding and in New station Building. The New station
Buitding will also be provided with communication amrangement like control phone,
magenta phone, rilway phone and commumnication through OFC &(uad eable.

0.9.3. The Siding will be provided with essential telecommunication gears is as under:
i Autotelephone, magneto phone
it.  Control Communication through OFC & quad cable
iii.  FOIS network at weigh bridges.
w, VHFsets (25watts) fixed at the station & S-wott walkie-talkie for mobile
communication.

10, General Electrification

0.10.1. The Wankaner - Dahinsara section electrification is in progress with high-rise OHE.
Hence, Makansar Station to 1CD Siding at Rafaleshwar shall be electrified with High-
Rise OHE. Makansar railway station is a B-class station. Which is situated on the
Wankaner-Dahinsara section at 15.39 Km from Wankaner and 1338 Km away from
Morbi via rail. It is a special ¢lass station on a single line. Makansar Station to ICD
Siding is to be electrified by Railway for which cost has been considered in the estimate
to be incurred in future and the same shall be done by the proposed project SPV.

0.10.2. To examine power supply for siding: - Power supply shall be received from the new
substation. One nos. of LT panel having 250 Amp MCCRB as incomer is proposed to
fieed the required power supply from the proposed electrical substation.

0.10.3. To examine and consider the installation of ¥ nos. high mast with power supply
arrangements. Different sizes of 4 core LT power cables are taken in estimate to
neeutralized voltage drop in long distanees.

0.10.4. To examme electrification of any additional structure, like Weigh Bridge. FOIS room.
LT Pannel room, DG Set Room, TRD staff room, OPTG room, Record room, Toile
Block and Store with Staff room ete. Concealed type wiring in PVC pipes is taken in
the estimate.

.10.5. To examine load of the additional high mast, service building, and laisoning work with
statutory authorities for getting clearances for enhancement of load, etc.
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0.11.

Froject Englneering and Estimation of Cost

0. 11.1. Other Major Works ltems:

Sr. Description Detatls Remarks
No.
I. | Providing Major Bridges 2 No, BrNo, 200 & 25 Extension of Existing
Bridge
2. | Loading unloading area INos. X TOO X 30=
development in I[CD 63000 sgm

3. | Work-related Crossing to Rail Conversion of 2 LC"s
to RUB’s. One Le will
be continue for
lEmporary purpose.

4. | High Rise OHE [x25 Kv AC 50 Hz from [Ch:0.00 to Chs 4025.0
Ch: (.00 up to the Track km: ~6500 m
termmal and no OHE on
loading-unloading lines.

5 | Telecom eahle from Rafleshwar | Cable from Makansar to

station to the terminal yard, the terminal yard

6 | Stahion Building and Toeilet Block| Total 420 sgm (approx.)

at Makansar Station.

T | Gate Loadge at LC 15,1920 Total 165 sgm (approx.)

6 | FOIS, Weighbridge Room, Total &3 sgm (approx.)

Commercial operating facility a
Handling vard and Toilet Block.

T | General electrical substation Total [ 10 sgm (approx.)

and Toilat Block.

# | High Mast {30 m Height) 0% nos Electrical high
masts at Stacking &
loading/unloading area

Y | Boundary wall. Security Gate Boundary wall: ~2200m

offices Security Gate office 70
sqm

10 | Internal Road facilities for cargo | ~1.4 Km

moventent
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L11.2, Estimation of cost

The cost has been worked out based on RVNL SOR and Last Accepted Rates (LARs) of
similar kinds of items. Estimation cost of Rail Facilifies works oot as under:

Detalled Project Cost (As per Latest RVNL SOR Dt March/2021 )
Lumpsum Cost of Constructlon for Developing Rall Linked Frelght Terminal at
Rafleshwar near Muakansar Statlon On Wankaner-Morvl Sectlon Of Kajkot Divislon OF
Western Rallway In Gujarat
S.No, Description Percentages et b
Crores
I Land Acquisition including environmental 1740
charges g
1l Civil Works 167.03
1 S&T .12
v Genl Electrification (Incl. Overhead Crossing) 181
v TRD 662
¥l Mechanical Works 0.50
A Baslc Cost ; 2048
VII Preliminary expenses @ 0.5 % of Total 0.2% 101
Froject Cost Including Land
Escalation during Construction (2 5% over

Vi T0% of Basic cost for | year (Excluding Land % fr.4d
Acguisition)

X PMC [ 1ll“&.r aver Basic Cost ( Excluding (0% 18.4]
Land Acquisition)
SPV registration/ Administration Charges

X Lumpsum (@'1% {Excluding Land " .54
Acguisition)
Legal and Insurance Charges (@ 0.5%

Xl percentage on Basic Cost (Excluding Land 0.5% 1.920
Acguisition)

X1 Contingency (i 1% 1% .84
B Total Cost Rounded O : I31.00
C Operator Cost 48.00

TOTAL PROJECT COST(B+C ) 1R0.00
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Chapter 1 - Introduction

Background

Gujarat state takes pride of being a versatile and dynamic state in India with stronger
economic foundation. Over the last two decades, the name of “Gujarat™ hos emerged
synonymous with progress and vibrancy, The Government of Gujarat (Go() is striving
to deliver better than the best rail infrastructure in the state.

With this backdrop, Government of Gujarat { GoG ) and Ministry of Railway (MoR) have
signed a joint venture agreement on |7th August 2006 to develop milway projects
through a project specific SPV. Consequently, a JV company “Gujarat Rail Infrastructure
Development Corporation Limited (G-RIDE}" has been incorporated under the
provisions of the companies Acl. 2013 on 6th January 2017 with equity contribution of
51% and 49% from Government of Gujarat (GOG) and Ministry of Railway (MOR)
respectively.G-RIDE has been established with a mission to develop and augment entical
Railway Infrastructure, to enhance capacity of High-Density Network and to provide last
mile rail connectivity with the main railway line within the State, with high standards of
safety and efficiency by adopting the best technological practices. sound financial
strategy and optimem wotilizalion of resources through implementing large capacity
creation programs.

As part of this endesvor, GRIDE proposes to develop Rail linked freight terminal in the
Morbi region on Rajkot Division on Western Railway on JV/PPP Mode. G-RIDE has
recetved interest from M/S Millennium Tiles Lad for equity participation in the project
Lack of container handling/freight handling rail-linked terminals in these regions is
leading to large volumes of freight moving on the road. This results in high landed cost
to industry and the overall incresse in transporl cost across the region: thereby
constraining industrial development and resulting in systemic in-efficiency.

A pre-feasibility study was carried out for this project by GRIDE. In-Principal approval
has been issued by DRM Rajkot vide letter no. T-183-6-184-GRIDE MU GCT dated (4
Feb 2022 under Gati Shakti Multimodal Cargo Terminal Policy recently issued by
Railway Ministry. Considering, this as an opportunity GRIDE can underiake the
development of the Cargo terminal at this location, utilizing the GOG land. for which all
the charges has been already paid by G-RIDE. However, under the new policy GCTO
(Gati Shakti Multi-Model Cargo Terminal Operator) i.e GRIDE SPV"s will bear the cost
of Track, OHE, and S&T from take-off point to buffer end of the terminal. From Takeoff
point o entry point of the terminal, for linear connectivity milway and private land, both
will be required for which Private land will be acquired by Railway at the Cost of GCTO,
However, the ownership of assets created on this land shall remain with Railway
including maintenance. In addition to this entire OHE from take-off point to buffer, the
end shall be borne by Railway. The operation and Maintenance of GCT"s can be done by
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L1

GRIDE SPV or the private Terminal Operator authorized by GRIDE SPV or
IV/Consortium/ LLP arrangement can be made with the GCT operator by GRIDE 5PV.

The Scope of Work:
The scope of services for the project as per TOR is as follows:

Detalled Project Report

Firm-up category-wise traffic volumes. terminal throughput. and generation of trains.
Preparation of Train Operation Plan for seamless movement of train in the proposed
Cormidor and smooth interchange of trains between siding comidor andIR.

Detail plan of takeoff arrangement.

Design of terminal with o quick evacuation plan.

Assessment of needed base manpower for train operalion,

Carry out a detailed survey of the approved rail layoul{s) comprising station, railway
sidings. internal rail facilities, and connectivity.

Based on loading/unloading arrsngements and requirements prescribed  bythe
railways. develop train kanding facilities/terminals and related infrastructure.

Assess land area requirements for rail facilities.

Prepare GAD for culvents/bridges and other civil stroctures.

Propose suitable signal arrangements and draw signaling plans for the identified
works.

Preparation and submission of the technical specification of Civil work. G-RIDE
will provide technical specifications for P-way material, earthwork in formation,
bridgework, permanent way. laving of P-way.

Prepare BO() and cost estimate of all civil works (rail hardware, buildings. bridges,
pavements, and other structures),

Final Location Survey

Physical stacking of alignment through survey instruments and taking levels along
the line-and finalization of longitudinal section for gradient and curves and earthwork
calculations.

Fixing of centerline pillars as per Railway Engineering Code.

Fixing of leveling pillars and benchmarks at suitable places conceming the GTS
benchmark fixed by the survey of India.

To carry out preliminary field investigation to broadly assess the bearing capacity of
the soil required for GAD of control building viz. staff quarters, station building,cabin
& restroomm, ete, rall track formation and culverts'bridges.

Caleulation of land required for laying the proposed lines indicating railway and
private land,

Preparation of plans for diversion of roads etc. if any. falling on the alignment.

Engineering Scale Plan (ESF)
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» Design and prepare detailed engineering scale plan (ESP) & L-section for the
proposed rail facility.

«  Preparation of Civil Engineering Plans for the alipnment, junction arrmngement with
the new and existing railway system, unloading/loading terminal faeilities, ete. on the
scale 122500 horizontal and 1:500 vertical or any suitable scaleapplicable for the
preparation of the lavout plans.

« Ta assist the Client in obtaining approval of the engineering plan and longitudinal
section from the concerned Ratlway office.

1.4 GADs of Bridges and Other Structures
- To prepare GAD for control buildings viz. staff quarters, station building, restroom
cabin, ete. & culvert'bridges.

.15 Cost Estimates
« To prepare cost estimates for civil, S&T, and Electrical

Poge 19 of 67



Chapter 2
Traffic Projections



Detailed Project Report Developing Rail Linked Freight Terminal at Rafleshwar near Mokonsar Station

Chapter 2 - Traffic Projections

The ceramic cluster of Morbi is not only 2 national hub of Ceramic tiles but a renowned global
center for ceramic production. Morbi Ceramic Association is the local industrial body, which
represents the ceramic manufacturers of the Morbi region. Based on the mputs received from
Morbi Ceramic Association and other inputs from the industry, G-RIDE has derived the current
potential of potential containerised cargo volumes that can be catered at the proposed terminal.

Logistics Cost Comparison — Road Vs Rail:

To identify the suitability of rail logistics and container freight terminals in Morbi, a comparison
of current road transport costs and potential transport costs via ICD on the rail was compared. The

analysis is summarized below.

Container Export
Maorbl te Mandra (Export ﬂleﬂ;enml:—wnrt}

Rall Distance 218 Km

Rail Hnulﬁge '

Charge (Loaded 4873 3TEU

Contalner)

Rail Hnulagi

Charge LT6T TTEU

(Empty contalner) Current Road Transport Cost, Morhi to
CTOICD Mark- | Mundra (176 Km):

up on loaded ~75%"" ~18,000 to 20,000 TEL"
contalner dispatch

Total Cost from

1CD (without 1CD
AN 12,100 ¥TEU

Terminal

handling charges)

Estimated '

Terminal 3.628° TTEU Logistics Cost savings resulting due to rail
Handling charges | dispatch via proposed container terminal

The total cost of -15700 TTEU | -2,000 to 4,000+ TTEU
Rall transport

1 Clugarat.
*eInchodmg Terminal Access Chorges and Termanal Cost
* - Based on mputs receved from industrecs in Maorby

Rail Transport cost through ICD _ Road Transport Cost from Morbi to Mundra

** _ Estimuted based on comparsen of rail haulage and container rail transport charges of contamer erminals

The above analysis confirms that the proposed rail terminal can generate transport cost savings of
at least 2000 Rs per TEU for Tiles manufacturers of Morbi. To understand the wider impact of the

proposed rail linked container terminal, vital inputs and industry statistics from Ceramics
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Step Activity Ratlonale

Ni.

Elep-l | As-Is Status "Morbi's Current production  capacity is pecged at
~1 70,000 to 200,000 TEUs per month, which translates to
~2,220.000 TEUs per annum

ﬂlcp-i | Current Drispatch "The assessment of the current djspﬂtch pmfih: confirms

profile and | that more than 210,000 TEUs of finished goods are
ottractiveness  of dispatched annually from Morbi to Mundra currently (by
rail road) and arcund 109,000 TEUs from Morbi serve distant

markets in Karnataka, Mahsrashtra, Haryana, Punjab, and
Telangana — currently through road which can be easily
and efficiently served through rail.

In addition to Finished products, Paper is one of the key
ingredients of the tiles industry — pnimanly for packaging
purposes. The Export and lmport of paper for Morbi is
primarily handled by Mundra and these volumes are
currently pegged at ~49.200 TEUs per annum

Step-3 | Rail share ' Based on the Origin-Destination wise inputs received from
Ceranme Manufacturer’s association, and synthesis of
Step-1 and Step-2, Railways has the potential o cater to
~17% of total containerised cargo orginating
from/destined to Morbi.

This leads to a potential volume of 368400 TEUs per
annum,

Stepd | Forecast Demand | Based on forecasted upcoming capacity in Morbi, Ceramic
Manufacturers Association has shared estimates of
additional capacities in the Morbi cluster in TEUs as:
2024-25 - 120,000 o 130,000 TELs
2026-27 - 100,000 o 110,000 TELs
202930 - 125,000 o 140,000 TELs

Synthesis of this data reveals that by 2030, approximately
372.000 TEUs of new production capacity are likely to be
added in the Morbi Ceramic cluster.

Step-5 | Tmffic projections Conservative estimates indicate that in the first year of
based on the Market = operation, the proposed terminal can ottract al least 40% of
share of  the the rail-able container volumes. The proposed terminal
Proposed terminal  will be functional by 2024-25 and with an installed

capacity of Morbi industry to grow to -2,354.300 TEUs by
2024-25; the potential volume that the proposed ICD will
handle is:

2.354.500 x 17% {potential rail share) x 40% (ICDs share)
= 1,56,288% TEUs per year
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Step
No.

| Activity

= 1,356,288 x T59%" {Operations adjustment factor) TEUs

per year

= 3.57 Rakes per day [Total TEUs / 365 days / 90 TEUs

per rake)

Crwing to the proximity to industnal cluster, The
attractiveness of rail terminal will improve — which will
translate to increased market share of the Morbi terminal

Ratonale

from 30% in FY 25 ta 55% by FY 30

Industries Association, Morbi {Annexure 1) was useful. These inputs were used to denve the
forecasted demand and revenue for the proposed rail-linked container terminal. The owverall
approach adopted for determining the current and forecasted demand of containers at the proposed
facility are detailed below:
Based on the above analysis, the potential traffic for the proposed terminal is denived as follows:

Year

Market share of
ICD Morhi

Mundrm  Traffic
(TELUs) 70”%

Chandigarh
Traffic. (TEUs)-
13%

Pune
[TEUsj-6"%

Bangalore Traffic
[TEUs)- 5%
[TEUs)-5%

Total
(TEUs)

Traffic
{RakesDav)

Traffic

Hyderabad Traffic

Traffic

[
2024-25

! 202526 . 1026-27
k1] 353% 40%%
TE, 093 | a9l 108 | 1.4 124
14,100 16,450 I8, R0
6, 2659 HO14 9159
5.965 6960 7854
5,965 6,960 7954
1,10,993 120 402 1.47.991
338 304 4.50

W027-28 | 202820
45% S0
1, 23,707 | 137452
22336 | 2418
0,82 | 2091
9,450 10,500
9,450 10,500
1,75.824 | 195360
336 5,04

2024-30

1,.57.940

23317

13,593

12,065

12,065

24,480

h.H3

20232-33

| 66 448

30053

14641

12,715

236,573

7.0

* The Terminal is expected o commence operstiom. rom July 20024 so for st vear of opermiong only 75% of this volome will be cotered by 1CD
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Estimation of Revenue profile for the Terminal {considering a base tanff as 2,800/~ Rs per TEL -
Terminal Access Charges and Terminal
Cost as per prevailing guidelines of MoR

- 3‘61‘34'_ RE Imr TEU] nl-ld R’uil“rﬂ}rs @ ik Toiadai il sa W e l-l.];l-n.

(based on -0 mapping. as per annexure

— | and container haulage charges, TC- i

I2014/30202) was cammied out, A i

nominal 3% escalation in base tanff of N, H o
terminals and railways was also w

W 5 &

R prmm partvnilal (Coamalier owm insil and Tefes Rafwars Tir
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Chapter 3 - Train Operation Plan

3.0 Introeduction

Makansar station is o electrified B class station under the jurisdiction of Rajkot Division
{Western Railway). The Makansar station is situated on Wakener-Morbi single line section.
The Operating system for working trains between Makansar and proposed Terminal siding
has to be conceived in the context of:

{1 System Provisions for regulating the safe movement of trains to and from the proposed
siding

(i}  Procedure for placement of wagons at the siding and their removal after loading/unloading
and

3.1 Descriptions of Makansar Station Yard

Makansar is a three-line interlocked B class station situated at Km 15.39 from Wankaner.
The clear holding capacity of the lines in meters is tabulated as under vide table no.3.1.

Table No.3.1: Holding Capaclty ln CSR

g MNomenclature S
N, Meters
1 Common Loop Line T42.00
2 Main Line 6600
3 Common Loop Line T42.00

3.1.1 The working of the said section is tabulated vide table no. 3.2 herewith to understand the
system of train working between Makansar-Wankaner and Makansar-Morbi,

Table 3.2: Working on the Scction

Maximum Permissible
Section Distance Speed on the sectlon  |System of working
{Km/'h)
Sakansar-Wankaner 1539 Km 75 kmph Absolute Block System
Makansar-Morta 3.38km 735 kmph Absolute Block Systiem

3.2  Rall Hardware Planned In GCT Siding

3.2.1 This siding will take off from the existing Dead End of Loop line (line number 3} of
Makansar station yard and zero chainage 1s fixed to centre line of Makansar station, the dead-
end placed at Ch: 269.00 m
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Following provisions are proposed for regulating movement:

(1) Stop Boards are proposed to control train movement to enter GCT and Makansar station yard
respectively,

(ii} A Trap Point al the take-off position to provide 1selation between the station yard and the
siding. The normal position of the Trap Point is Open.

(itid A Trap indicator to show the position of the Trap Point to the train driver and the shunting
staff.

3.2.2 The Terminal siding will not be required to own any locomotive for working trains. Western
Railway will provide locomotives and wagons required to earry traffic as per EOL provision.

3.2.3  We have proposed Engine-on-Load (EOL) working in the Port area as it 15 obligatory for all
new sidings. Under this scheme, the troin engine will perform the train and shunting
movements within the Ternanal siding. No separate shunting locomotive will therefore be
required in the siding and hence no shunting engine has been provided in the scheme.

3.2.4 Brake Van Reversal Siding
Being a terminal yard, all trains will turn back from the siding. Hence every brake van will
need reversal, Le.. detaching from the rear of the incoming train and attaching it to the rear
of the ouigoing train. Therefore, single-entry brake van reversal siding has been provided
just before the start of loading/unloading lines.

325 Carrlage and Wagon Facllities

All trains will be received from Western Railway duly intensively examined. This is also a
necessity under EOL working, Therefore, we have not provided any train examination
focility in the Terminal siding.

3.0 Necessary Stafll Requirement
(1) - Staff for Train Operation will be decided by Western Railway for GCT.

33 In Motlon Electronic Welgh Bridge (EIMWE)

To get the weight of the incoming and outgoing loaded train, the facility of weighment at in
motion e-weigh Bridge {EIMWB) is proposed at Ch. 29530 before the loading-unloading
area,

34 Train Operations
3.4.1 Placement and Removal of Rakes st Makansar Railway Siding

{1y Placement of Rakes
The procedure for reception of a train at Makansar station either from Wankaner or Morbi
wouldbe the same as existing at present, but prior to allow the train for GCT either from
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Wankamer or Morbi, the SM on duty will telephonically contact the Transport Manager
inside the proposed siding for his consent for the intended placement of the lozded or
empty rake at the siding.

On arrival of the train, the SM on duty at Makansar will advise the Guard of the train and
give necessary mstructions o the shunting staff regarding the plicement of the rake and
will take off Shunt signal protecting Trape point leading to GCT, with assurance that all
enroute LC gates are closed.

The train has to move inside the GCT engine in leading position therefore, if the train
arriving from Wankaner, load is itself in Engine leading position but if the triin is ammiving
from Morbi side. then on arrival at Makonsar, Engine has to reversal. The train will be
shunted to the siding with the engine pulling, the Loco Pilot will follow the hand signals
of the shunting staff.

The Guard of the train will supervise the operations. The speed of the train during shunting
shall not exeeed 15 Kmph. The Loco Pilot of the train will frequently whistle while moving
the load to GCT.

The LoadingUnloading area being Top wired, so before placement of the rake load will
be shunt off in handling area either of Line number | or 2, then load will be placed in either
of three lines provided for loading unloading with Engine pushing position, after reversal
of Engine at handling vard.

Before placement of 2 loaded rake weighment will be done while push back the load inside
unloading area.

Afier placing of the load. BVG will be detached from the load and placed in the siding
exclusive for the BVG parking.

After placement of the rake at the siding, the Guard and the shunting staff will return by
the light engine. The engine will be stopped at the Stop Board. where its entry into the
station yard will be guided by instructions given to the shunting staff by the SM on duty.

{11} Removal of Rakes

After consultation with the Terminal Transport Manager and confirmation of closing of
enroute Level Crossings. the SM on duty at Makansar station will advise the Guard and
instruct the shunting staff nccompanying the light engine regarding the intended move.
The engine will pufl the load from loading area and simultaneously weighment will be
done, after weighment load will be push back in the BVG siding for attaching the BVG,
after that load will be shunt off to the handling area. Once after GDR of the train, the Guard
will satisfy himself that the load 15 intact and instruct the shunting staff to signal the Loco
Pilot to pull the load ahead towards Makansar station. Dunng the shunting movement all
LC gate enroute will remain closed. The Loco Pilot will stop the engine at the Stop Board.
The train will be received in Line number 3 of Makansar station as per instructions of the
SM on duty.
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For GDR Pathway with sufficient lighting will be provided in Handling Yard.

(i)  Dispatch of the Subsequent Traln: -
Dispatch of the subsequent train lo the Terminal siding can be done after completion of
the first move.

3.4.2 System Provisions for Loading/Unloadimg of Wagons
There is no provision made by the client for a fully mechanized loading/unloading system
like a silo, loading conveyor belt, etc. However, arrangements have to be made for
loading/unloading with the help of Rubber Tyre Gantry Crane which is a mobile gantry used
for centainer lifting and stacking in container terminals and storage yards

3.4.3 [nrespect to the length constraints of the stacking area. the rake loading/unloading will be
done from both sides to maintain the free time. Prior stacking is required saving time before
placement of trains, Also, the mil level Platform is required for smooth movement of
loading/unloading machinery.

In the case of bagped consignment, presently only one option of manual loading/unloading
isavailable by using the laborers.

35  EIMWE Operations
The weighment operation is required for loaded trains, in the case of Inward loaded trains
the weighment operation is performed before placement in the siding.

In the case of Outward loaded train, a weighing operation 15 performed when the train is
going outfor Makansar station under the supervision of the Guard and Commercial clerk
Jointhy.

Puge 29 of 67



Chapter 4
Proposed Layout Design & Engineering
Parameters



Detailed Project Report Developing Rail Linked Freight Terminal at Rafleshwar near Mokonsar Station

Chapter 4 - Proposed Layout Design & Engineering Parameters

General

G-RIDE has carried out a study of Makansar Station on the WKR-MV1 section for a proposed
terminal at Rafaleshwar near Makansar, and mil connectivity from Makansar station to the
terminal that is briefly discussed in the below-mentioned paragraphs. The connectivity of
terminal is proposed by taking take-off from Dead end at makansar Station MVI end;

Englneering Parameters as adopted

Gauge: The broad gauge ndopted for the proposed rail infrastructure will be 1676 mm to be
in conformity with the existing gauge of the Indian Railway track. in the vicinity of the
project area.

Curves: Proposed alignment of the siding has been planned with curves of 4"

Gradients: Steepest Gradient in the proposed siding is | in 200.

Formation: Blanketing material of minimum 430 mm depth has been considered below 350
mm on main line & 250-mm on loop lines ballast cushion and embankments‘subgrade are
to bemade of compacted earth filling with a side slope of 2:1. The side slope in cutting in
ordinaryhard soil would generlly be 1:1. Steeper slopes of 0.5:1 in rocks and a flatter slope
of 1.5:] in soft/loose soil may have to be adopted, depending upon the nature of the material
to be excavated. Standard Railway/DFC formation profile has been adopted.

CSR of ~930 m for 3 loading/unloading lines. Rail level Platform for loadmgunicading will be
provided of materials: VDC of [mm, DLC (Dry Lean Conerete) of 150mm, WMM(Wet Mix
Macadam) of 200mm and GSB (250mm avg. approx.), and rest will be Good Earth of ~
S00mm.

Bridges: All the minor and major bridges are 1o be designed corresponding to DFC loading
standards of 32.5 t axle load.

Moving Dimensions: Fixed structures are to be designed to suit the Recommended
Dimensions indicated in the B.G, Schedule of Dimensions of Indian Railways,

Standard of Track: The track structure is propesed to be made up of 60 kg R-260 rails laid
on PSC moneblock sleepers with sleeper density of 1660 Nos. for main line and 1540 Nos.
for loop lines, siding. per km on a 250-mm cushion of hard stone ballast in conformity with
the existing track structure. Points and crossings within the yard will be | in 12 with curved
switches on the PSC sleeper layout and 60 Kg rail section.

Turfing: Turfing is generally envisaged for the side slopes of all embankments. Present
alignment is in filling mostly, turfing if reguired will be provided basedon the nature of soil
sirata.

Protection Works: Hill slopes, as well as approaches of nalas/creek and high bank, will be
protected by pitching as well as sodding in general. Stone pitchingwith boulders grouted in
{ 1:6) cement sand mortar has been recommended in the high bank portion. Also. Retaining
Wall Toe Wall'Stone pitching has been considered along the track running parallel to the
existing track connecting to [CD retaining wall on one side of formation has also been
considered along the track due to land constraint
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4.1

HT/LT Crossings: Provision of minimum vertical & lateral clearances may require
shifting/raising/lowering of HT/ LT and telephone lines as per site requirement.

Structural Clearance: All overhead structures will have clearance to cater for High Rise
electric truction {OHE).

In addition to the above, the following parameters for the design of Ral alignment and
planning of other facilities have been adopted:

Platform on sidings are Rail level platform of 700x30 m
Level crossing to be provided at the suitable place (wherever feasible) for the crossing of

proposed railway tracking side in the depot.

General Topography

The general nature of the terrain in this area is undulation. Proposed milway track is in filling
for almost the entire length of the siding. Existing ground levels vary from 61 m to 73m. The
Rail top level of Main Line at proposed Ch: 320.00 at is 63.803 and ot Ch: 4740 1t is 66.449,
Formation levels of the proposed siding have been decided based on Rail levels of existing

railway track with a difference from formation level as 0.767m.

Study of connectivity
The rail connectivity to the terminal has been planned from the existing Rafaleshwar Station
wyard of Indian Railways from the Existing mainline at proposed ch: 229.00 m.

Take-off detalls & Route Description

The connectivity is facilitated by taking take-off from Che 229,00 by dismateling the existing
Dead End at Ch: 269.00 m taking zero Chainage { Existing Ch: 15.39) as center of Makansar
Station at Wakaner end.

Afier takeoff from Ch: 229,00 dismateling the existing Dead End at Proposed Ch: 269.0. the
alignment runs parallel to the IR track from Proposed Ch: 229.0 to Proposed Ch: 3586.10
connecting to the terminal. The alipnment then enters the terminal at proposed Ch: 3586.10
and three loading lines are planned with loading platforms

Line | Ch; 3586.19 to Ch; 4718.61

Line 2 Ch; 3659.53 to Ch: 4803.68

Line 3 Ch: ; 375445 o Ch: 473431

Handling Yard is also proposed for Engine Rundown and GDR from Ch: 985.26 to Ch:
1989.26

BVG sidings proposed Ch;3816.19 to Ch:39%61.07

The weighbridge is proposed at Ch; 2953.00

As the terminal 15 to be established and made operational vanous structures required will be
developed by the terminal operator in the DPR only track work with formation, bridges.
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LC’s. loading platforms. and IMWH is proposed.

« Extension of Level crossings in the alignment between take-off pomt and Terminal, Le-18,
19, 20, Crossings in the terminal station yard will be provided for the movement of cargo.
Existing Bridges will be extended in the proposed line
Loading, unloading platforms of 700m 30 m in the terminal vard with sidings

=  Electric poles and other utilities coming in the alignment will be dismantled and shifted at a
suitable location.

+ Signaling & Telecom arrangements at Siding and handling yard and interface with Makansar
station,

« BV siding and terminas! siding will be non-interlock with crank handle motor-operated
points
Costing of the dismantling of road, Gate Loadge ect. coming in rail alignment and related
facilities have been considered in the estimates.

4.3.3 Yard lavout
Train from Makansar Station will be placed from Existing Dead End at Proposed Ch: 269.00
taking zerc Chainage at center of makansar station, takeoff at proposed ch 229,00 and will
be taken up to the handling vard with one loop line and after handling yard rakes will be
placed in push back to the terminal yard.
In the handling yard and terminal yard, tumouts are proposed of | in 12 from where the
Siding /Loop line will take-off respectively in the terminal,

The siding has the following salient features:
(ip  The proposed line will take off from existing Dead End at proposed Chainage 229.00 m.

(u)  Afier takeoff from the Dead End at loop line, the alignment runs parallel to the IR track from
proposed CH:- 220,00 to 3675.88m connecting to the terminal. The handling yard is also
proposed from Ch: 985.26 to Ch: 1989.26,

giiij  The alignment then enters the terminal at proposed Ch: 3675.88 and three loading lines are
planned with loading platforms
Line | Ch; 3586.19 1o Ch; 4718.61
Line 2 Ch; 3659.53 to Ch; 4803.68
Line 3 Chy ; 3754.45 to Ch: 4734.3]

{ivi BVG sidings proposed Ch;3816.19 to Ch;3961.07

{v) Total Roote Km from the Takeoff point to the terminal point is -4.6 KM,

{+i) 02 no. Major Bridge has been proposed in the route alignment as per existing bridges.

{vii) 03 No. level crossing is to be extended as per the existing alignment

{vui) One IMWE has been proposed at Ch: 2055.(0 keeping the level grmde for [00m at either
end.
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Chapter 5 - Proposed Signalling & Telecommunication

5.1

Arrangements

Makansar 1s B class station at present having Relay Interlocking situated in between Morhi-
Makansar on electrified broad gauge single line section in Rajkot division of westem railway.
MNow it is proposed to be Provide New Electronic interlocking along with connectivity of
siding from line no.3. The station have one main ling with 2 loop lines at present & proposed
o provide connectivtity for siding from Dead end on line 3. Trains movements is on an
Absolute block system using token less BlockInstrument{UFSBI} will be provided in the
SM’s office between Morbi- Makansar and Makansar-Wankaner stations,

SIGNALLING :-The station will be-interlocked with STD-II R with the latest signalling

arrangement. Following Signaling provisions are proposed for the Rafaleshwarstation ;-

» Electronic Interlocking with Dual VDU & MT termimal

»  MACLS signalling with LED units

o Track circuiting by DC track circuits

» Electrical operation & detection of Points

# Absolute Block working with UFSBI & BPAC ( HASSDAC)

# [Provision of Datalogger for monitoring and fault diagnostic work.

o Provision for Track charger monitoring, Fuse Alarm, Fire Alarm, ELD ete

» Interlocking of LC-18 gates with Electrical lifting barrier & Shde booms.

» Fire alarm system & Fuse Alarm system

o 3 Nos of Electrical supply is proposed at all Station (1) 23kvA single phase AC. (1) Local
supply of station (i) D.G. Set supply. Provision of Auto changeover.

= LP.5 is proposed for different supply which is required for signalling system.

» Relay mom closing/Opening monitoring

The Siding will be Non-interlocked and isolation from same will be provided by Trap point
for Makansar station. Entry into Makansar yard from siding and Entry Into the proposed siding
to Makansar station will be shunting movement.

TELECOMMUNICATION:- It is proposed to provide & Cuad Cable with Optical Fibre
cable (OFC) at Makansar station, Following Telecom provisions are proposed for the
Makansar station :-

» (Control communications with Optical fibre cable in HDPE duct

= Block Phone, Auto Phone, and P&T phones

o Provision of STM & MUX

#  Six Quad cable at station for LC gate commwunication

» [Provision of Emergency communications

» [Provision of VHF set

o Conneclivity of UTS & PRS as per requirement
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5.5

5.6

The Telecommunication arrangement at siding will be provided with as per stundard practice.
Both OFC and Cuad cable connectivity will be provided for control communication. VHF set
will be provided for shunting works. FOIS connectivity will be provided for the weigh Bridge.

EMNGINEERNG REQUIREMENT FOR S&T:-STRUCTURES

a. At Maknasar
Following new structures are Required at proposed Makansar B’ Class station.

¢ Relay Room size Om x bm
s Power Room size 4m x fm
« Battery Room size 3m x 6m
s DG set Room size Im x 6m
e ESM Duty Room size 3m x tm
» Cable huts on both side of yard 3m x 6m
» LC Gate equipment room size 4m x bm
= OFC Equipment room size 3m xtm
s OFC power equipment room size 4m x 6m
b. At Siding

Following new structures are required st Siding.

s OFC Equipment room size 3m xbm
« OFC power equipment room size 4m x Hm

# The height of the Relay room should be enough to sccommodate the racks preferably 3.3M
# Provision of Double lock arramgenet on relay room door.

* Provision of Exhaust Fan holes in all rooms except Relay room

* DG set room will be disjointed from the main building.

¥ Cable pit & Cable duct to be provided in Building

¥ Provision of RDSO ventilators  in all rooms.

P-WAY requirement

»  Approximately |50 Glued Joints are required for track circuits
o Provision of PFN Liners & Rubber pads in Stations area

e All New points to be 1:12 & on PRC sleepers

ELECTRICAL REQUIREMENT FOR S&T

25 KVA single phase electric supply at Makansar with Provision of Autochange over
Electronic Interlocking Relay room to be provided with Air conditioning.

Exhaust Fans to be provided in all Rooms.

All rooms may be provided with sufficient light & Fan amangements.

Necessary Traction bonding in yards.

R
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58

Absiract Esttimated Cost = Latest available rates of RVNL SOR are considered for estimation

Abstract Estimate{Signalling) = T.15,13,146
Abstract Esttmate({ Telecom) = 97,18,632
Total{S&T) Cost = 8,1231,778
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.1
{il

i)
{iii)
(iv)
iv)
{vi)
{vit)

Chapter 6 - General electrification

The Wankaner - Dahinsara section electrification is in progress with high-rise OHE. Hence,
Makansar Station to ICD Siding at Rafaleshwar shall be electrified with High-Rise OHE.

General Electriflcation

The work has been carmied out by following governing specifications and other statutory
rules as per 3 pin plugs and socket-outlets up to 230 V; IS 11203:1988 151 Mark.

1100 ¥V XLPE insulated Armored Cables; IS 7098: Partl — IS1 Mark.

Glossary of items for electrical cable; [S1885:1971 — IS1 Mark

Switches for domestic and similar purposes; 15 3854: 1997

Boxes for enclosure of electrical accessories; 15 5133:1969 — IS1 Mark

Code of practice for electrical wiring installations; IS 732: 1089

Guide for safety procedure and practice in electrical works; 15-5216: 1082

Makansar Station is situated on the Wankaner-Dahinsara section at 15.39 Km from
Wankaner and 13.38 Km away from Morbi via rail. Tt is a special class station on a single
line.

The Wankaner-Dishinsara section was linked with the BG track as per the available record
with authority, The proposed container siding shall relste to the proposed Loop line at
Rafaleshwar from Dead End at Makansar Station for leading/unloading purposes. The
proposed Rail linked container terminal will take off from Dead end at Makansar Station
in Morbi district of Gujarat State on 'Wankaner-Dahinsara Single line section in Rajkot
Division of Western Railway.

ICD siding and entrance area are to be illuminated with the high mast. Improvement in road
highting system has been initiated by authority, Eleven number electrical high mast from
ICD siding.
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0.2 TERMS OF REFERENCE (ELECTRICAL)

6.2.1 Handling Yard Area Lighting: There are 4 no's Electrical high masts at Handling yard 30-
myeter high with 16 no light fittings are to be installed at suitable locations. The average
illumination level may be improved up (o 40 hux, which is sufficient for safe working.

0.2.2 Stacking & loading/unloading Area Lighting-There are 4 no's Electrical high masts at
Stacking & loading/ unloading area 3{0-meter high with 16 no light fittings are (o be installed

at suitable locotions. The averape illumination level may be improved up to 40 lux, which is
sufficient for safe working,

6.2.3  Station Bullding: The B-Class station building is proposed ot makansar Station along with
Submessible pump for bore, cable hut room and toilet block is provided. The proposed
building not includes Station Master Room and any other existing room.

6.2.4 Service Bullding — The proposed New In-Motion Weigh Bridge, Goods Clark & Fois room,
OPTG room, Record room, Toilet room, DG reom, LT Panel room, Store with Staff room.
TRD room etc. are to be electnfied in concealed type wiring with PVC pipes and FRLS PVC
insulated copper wire. Power supply for these proposed buildings to be taken from available
sources of supply.

6.2.5 Road lighting — Light fittings are required on connecting and inside terminal Road

6.2.0 Power Supply- Power supply shall be received from the existing substation. Two no
250Amp MCCB as incomer is proposed to be installed to feed required power supply from
existing electrical sub-station to a proposed electrical load.

6.2.7 The proposed High mast shall be of three sections hot-dipped galvanized and suitable for
wind velocity as per IS 875 PART 3 and having sn integral power tool installed inside the
base compartment for its operation.

6.2.8 Crossings of tracks & bridges are to be done with HDPE pipes only, NP-4 Pipes along with
the provision of RCC chambers at suitable distances will be used for cable laving works.
Cables are laid easily in these suitable dia pipes and can be repaired’ replaced in case of
failure.

6.2.9 Provision of electrification of gates No-20 along with gate hut has been made.

Estimated Cost of Electrical Works: Rs. 1,80,59.915/-
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Chapter 6A - Overhead Electrification

oA0  Introduction

Makansar Station is situated on the Wankaner-Dahinsara section at 1539 Km from
Wankaner and 13.38 Km away from Morbi via rail. It is a special class station on a single
line. It is o special class station on a single line. The Wankaner-Dahinsara section electrified
section with high-rise OHE.

6A.1  Electrification of ICD Siding at Rafaleshwar is proposed 25KV AC single phase 50 Hz high
rise OHE, the work is to be carried out by following goveming specification and other
statutory rules as per the prionty given below;

(1) Safety regulation — 2010 issued by Central Electnicity Authority with latest
amendments,

{ii)  Indian Electricity Act-2003 with latest amendments.

(iin)  Regulations laid down by Chief Electrical Inspector.

{iv)  Rules and regulations prescribed by local authorities os applicable.

ivi  Relevant Indian Standard.

{vi} Indian Railways Schedule of Dimensions (2004) — with Latest ACs for theworks
concerning Indian Railways and connecting tracks.

{vii) Design manual for Electric Traction { Indian Railways)

{viii) [Indian Railways AC Traction Manual.

{ix}  Electrical safety code and National Building Code.

{x) 1EC Standard, Bntish standards, and other national international standards carmed out
by following governing specifications and other statutory rules.

0A.2 FPower Supply for ICD Siding:

The power supply shall be received from the Makansar Line No: -03 & also connected new
proposed High-rise OHE. This also include the modification of Existing OHE (wherever
required), and S5P accordingly.

0A.3 Design Criterla
The design is complying with AC traction manual { ACTM) and RDSO Specification
6A.3.1 25 KV High Rise OHE Design Principles

Design principles adopted for OHE designs and drawings are based on Design Handout for
High rise OHE AC Traction Manual of Indian Railway and RDSO drawings.
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Overhead Electrification consists of conductors supporied by cantilevers and associated
fittings from steel structures located at a setting distance from the track. The main drawings and
principles adopted in each are detailed below.

0.A.3.2 Sectloning Diagram

The overhead equipment is divided electrically inte sections insulated overlaps and section
insulators at turnouts under normal working conditions, electrical continuity is maintained by
bridging the insulated overlaps using intermupiers or isolators, and isolation of small sections
of OHE for the maintenance and repairs is possible.

0. ALLL Lavout Plan/Pegging plan/Fower supply diagram

All OHE prnciples laid down by RDSO and stated in ACTM will be followed for OHE
erection, installation, testing, and commissioning.

6.A.3.4. Cross-sectional diagrams

(1) CS5Ds provide the details such as type and dimensions of foundation { which is selectedusing
the approved volume chart), soil profile, mast type. mast embedded length, superblock.
anchor type if any, and reverse deflection provided at the location

(b} Type and dimensions of the foundation are chosen from volume charts foundation bending
movement code (FBM), soil type, and bearing capacity

0.A.1.5 Structural Erectlon Diagrams

SEDs provide the details like dimensions of the mast, details about bracket assembly, guy
rod, termination style. ebc,

oA 4 Overhead Strocture/Mast:

Rolled fabricated hot-dipped galvanized OHE structure will be used. The zinc coating for
steel structure and part shall be as per RDSO-specification no. ETIFOHE/ I3 Le.. minimum
coating of zinc shall be 610 gm/sgm length of the OHE mast should be | 1.40 meters and
the Maximum span should be 54 meters.

0A.5 Foundation

Foundation design has been considered as per the Indian Railways Design Manual for
Electric Traction Mixture M-10 & M-15 with the proportion as per 15; 456-1978, A nut
bolt system for fixing mast on bridges ete. has also been considered. Foundation should be
selected by SPT report.
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6A.6 Overhead equipment conductors

0A.0.1 For yard lines for each track
The size of the contoct and catenaries wire in the yards will be a minimum of sizes 107 sq.

mm. HDGC copper and 65 sg. mm. catenary respectively to RDS0 specification of copper
contact and catenaries wires withstanding minimum 800 C Temperature will be provided.

0A.0.2 25 KV High-rise OHE configuration

The configuration of high-rise OHE for the double-stack contairer is given in below table.
RDS0 has issued Design Handow for Overhead eguipment for running Double stack
container & Three Tier Car under electrified route (High Rise OHE) with speed potential
140 KMPH. Some important parameters of High Rise OHE are as given below-

OHE Parameter

| Height of Double Stack Container 7100 mm
2 Height of Contact Wire at support from Rail 7570 mm
Level
5 Height of Contact Wire at mid span from Rail 7520 mm
Level
4 Height of Catenary Wire at support from Rail BOT70 mm
Level
B Pre sag at mid span 50 mm
b Max stagger at Tongent Track +or — 150 mm
¥ Max stagoer at Curves + or — 250 mm
[ Standard Encumbrance .40 mir
i Spead 140 KMPH
1] Type of Mast B-150/B-175B-
200/B-225/B-250
I Mast Length 11.4 Mir
12 Min [mplontation L8 Mitr
13 Max Tension Length 1.5 KM
14 Catenary Wire 65 5q mm
15 Contact Wire 107 5g mm

The High Rise OHE shall be merged with conventional OHE with the contact wire
gradient (@ | 0mm/metre.

HIGH RISE OHE FOR RUNNING DOUBLE STACK CONTAINERS UNDER
ELECTRIFIED ROUTE (WITH SPEED POTENTIAL OF 140 KMPH)

Design, installation and erection of High Rise OHE shall conform as per RDSO's
Design Document No-TIDESIGNS/OHE2014/00001 (Rev 1), Dec 2014, Further
RDS0 has issued drawings for | | 4-meter masts, Portals. TTC, Employment Schedule,
Foundations & Anchor Arrangement ete which shall be followed while executing the

wiork.

Page 44 of 67



Detailed Project Report Developing Rail Linked Freight Terminal at Rafleshwar near Mokonsar Station

. The type of foundations shall remain same. However, the work to be done as per the
relevant drawings issued by RDSO.

2. Structures: RDSO has issued the drawings of 11.4m high masts

6A.T Cantllever Assembly for the yard

Cantilever assemblies, ATD, droppers, and other fittings in the yard will be as per Indian
Ratlway design and RDSO specification.

0A.8  Encumbrance:

The proposed OHE encumbrance is 1.4 m while retaining an encumbrance value of 0.9 m
for the out-of-turn (OR) OHE. Accordingly, the Bottom fittings will be provided at 7.27 m
and the Top fitting at 9.27 m height from Rail level

0A.9 Integration

OHE io be integrated by the overlapping system to the Makansar from Dead End at Line
No: -03. Federing will be done from existing SSP at Makarsan.

0A. 10 5PT required as per RDSO
0A. 11 SCADA Integration to be done
6A.12 Employment schedule shall be as per wind pressure of the relevant zone,

0A. 13 Cost of OHE Electrifications= Rs.0.62.04,334/-
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Chapter 7 - Project Engineering & Estimation of Cost

7.1 Project Englneering
This chapter covers details of works to be carmied out by GRIDE for Rail connectivity to

freight terminal at Rafaleshwar.

7.2 FPreliminary works
Preliminary works include Feasibility Study Field survey, Geo-Technical Investigation,
DPR. and Engineering Scale Plan, GAD's, Cost Estimate

The feasibility study has been completed and In-Principal Approval of the proposal for setting
up of Rail Connectivity has been received. Field Survey of the approved proposal have also
been completed. Based on Field Survey. o detailed design of alignment has been carried out.
ESP and Plan with L- section and ESP of the proposed rail connectivity is enclosed in
Annexures as Annexure-IL

Major components of the project constituting the major cost of the project are briefly
described in this chapter.

7.3 Curve and Gradient detalls of the Rallway connectivity

A. Curve Detalls

|c Deflection Angle (11
oy urve Degree of | Radios ! Clreular Are
BLIO | Ne Curve {m) Fapgext Length
vo. Deg. | Min. | Sec. Length s
L. C-1 3 B b 0.7 2500 5749 10048
2 C-2 14 3l 44 3.5 500 63.736 146.79
3 C-3 3l i3 i 1.0 1750 54.25 {3848
4 4 [4 25 56 |.45% 1200 151938 342.266
5 C-5 2 30 0 0.70 2500 54.55 109.083
f C-6 26 23 56 1.0 1750 410441 50630
T C-6A il ) 45 14 1200 348,565 652,66
8 C6B | 35 | 35 34 1944 O} 291.786 564325
B. Proposed Gradient Detalls
sl Chalnage {Length) Starting Ch. | Ending Ch. Frop. Gradient
No. Metre RL RL
| 229 to 420(191m) 04047 64,920 G-T00 (R

Page 47 of 67



T4

Detailed Profect Report Developing Rail Linked Freight Terminal at Rafleshvar mear Makansar Station

5L Chalnage (Length) Starting Ch. | Ending Ch. Prop. Gradient
M. Metre RL RL

2 420 to 660 (240 m) 64,9240 64.920 G-Level

3 6] to 40 (280 m) 64,924 65.997 G-260(R)

4 940 to 1200 (260 m) 65.997 65.997 G-Level

5 1200 o 1500 {300 m} 65.997 66.703 G-425(R)

6 1500 to 1737 (237 m) 66,703 66.703 G-Level

7 1737 to 21580 (443m) 66703 65.595 G-400(F)

] 2180 to 2487 (307 m) (5.595 66,363 G-400 (R

a 2487 to 2680 (195 m) 66363 06.363 G-Level

10 2630 to 2833 (173 m) 66.363 66.792 G-403.5 (R)

I 2853 to 3105 (252 m) 66,792 66.792 G-Level

12 3105 to 3600 (495 m) 66.792 GE. 148 G-365 (R}

13 3600 to 47201120 m) (8. [48 649.081 G-1200 (R}
Land

Land for rail connectivity along the Railway line and the terminal from Rafalashwar station
is to be acquired and the same has been taken as equity contribution from the Government
of Gujaral. The land (approx. 428109 sgm.) shall be scquired by the Project SPV.
Accordingly. the cost for the same has been included in the estimate.

The Government land (Sarkan Padtar) is located n the vicinity of the ceramic industry.
Owing 1o the scale of industrial development in the vicinity the proposed land has been
heavily excavated for minerals and 15 an extremely undulated parcel of the land. The
identified land parcel is in the Morbi district and falls between Jambodiva and Jodhpar Nadi
Village. The Northwest Comer of the proposed site houses a lake that has formed due to
mining and the natural profile of being a low-lying area, over a period of time. The drain of
this lake merges with Machu River 5 Km downstrexm. The elevation at the proposed site is
61 m and the elevation at Machu River is 39 m. There is a 22m drop in elevation over a
distance of § Km. There will be cutting and filling while prepanng the land for developing
any project in the proposed site.

The area falling in both the villages available with Government of Gujarat as per records is
as below:

| Jambodiya Village: 17 Hectare {Survey No. 145)

2: Jodhpar Nadi Village: 27 Hectare {Survey No. 300)

3. Encroached land aren (Survey NO. 300) is 3.3 Hectare of Village Jodhpar Nadi

The tentative cost of land assisted by Mamlatdar s 14.6 cr. At a cost of Rs 495 per sqm for
Jambodiya village and Rs 240 per sqm for Jodhpar Nadi Village
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7.5

7.0

Along with above, Project 5PV will acquire the land of 31450 Sgm along the track at the
require locations. The cost of same is considered in the estimate.

Formation
Almost the entire length of the siding is in cutting. Blanketing material of minimum 450 mm
depth has been considered below 350 mm on main line & 250-mm on loop lines ballast
cushion and embankments/subgrade are 1o bemade of compacted earth cutting/filling. The
side slope in cutting in ordinary hard soil would generally be 1:1. Steeper slopes of (1.5:1 in
rocks and a flatter slope of 1.5:1 in softloose soil may have to be adopted, depending upon
the nature of the material to be excavated. Standard Railway/DFC formation profile has been

adopted.

CSR of ~030 m for 3 loading/unloading lines. Rail level Platform for loadingunleading will be
provided of materials: VDC of [(0mny, DLC {Dry Lean Conerete) of 150mm. WMM{ Wet Mix
Macadam) of 200mm and GSB {250mm avg. approx. ), and rest will be Good Earth of -

S0mm.

Permanent Way

Following track structure has been proposed for siding and other tracks inside the PFT:

5L | Brigf Description Speciflcation Remarks
No. ofltem
I | Rails — 60 Kg. 90 T-1290 UTS, IRS.T-45- | These Rails and Sleepers
UTS{IL) 1992/199%6 shall be used in siding track
2 | Sleepers — 60 Kg T-3%/1993
PSCSleeper %6-2496
3 | Sleeper Density 1660 nos. per km on main
line and 1540 nos. per km
on loop line
4 | Points & crossing on | Drawing no. of layout and
PSC Sleeper sleeper are as under:
a) | m 12 fon shaped | RT-4865. RT-4793 to To be provided in connection
Layout 4844 & RT-4512 with loop lines and BVG
siding
5 | Curved Sleeper
With Check Rail RSO drawing no. T- Omn Curve Sharper than
4183, 84, B5 & 86 5o
Without Check Rail | RDSO drawing no. T- On Curve Sharper than
4170, 71, 2 & 73 5o
6 | Level crossing | RDSO Drawing no. T- To be provided at level
sleeper  with  the | 4148 CrOssIngs
provision of checkmail
7 | Ballast 65mm and downsize track | The  hard stone
ballast as per RDSO {dolomite/pranite} machine
specification crushed ballast shall be used
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7.7

Bridges and Level Crossing

Following bridges/Culverts’ LC has been proposed in the Rail Alignment:

L. Major Bridges:

5r. | Bridge No. Exlsting Proposed | Proposed | Prop. Remarks
No. Span Type span Type of Br| Chalnage
1 MJ 6x305m PpX3IOSM | PSCslab | Ch: 536.43 Extension
Bridge-20 | Arch Bridge
2 MI Bad0Sm [|8X305M | PSCslab |Ch: 2594.72 | Extension
Bridge-25 Arch Bridge
. Minor Bridges:
. Br. No Exlsting Froposed | Proposed | Prop. Remarks
No. Span Type Spain Type of Br| Chalnage
| Bridge-21 [x3.05m | X305M | ROC Box | Ch: 979,93 | Extension
Arch Bridge
2 Bridge-22 Ix3.05m I X305M| RCC Box |Ch: 106337 | Extension
Arch Bridge
3 Bridge - 23 2x122m |1 X3.00M | RCC Box |Ch: 1473.09 | Extension
Girder Br.
4 | Bridge-24 lx18m [IX2.00M | RCC Box |Ch: 1650.47| Extension
Girder Br.
M. LC*s:
sr Type
\'u. Le Mo, Chalnage | of ATV Remarks
i LC
N
| LCIE i 388 3Em M 3749 To be retained and interloacked
N
2 LCI r,|| i 215231 M 3796 To be retained and non-interloacked
LC No. _— - To be continue as LC until Constrution of
3| 200 23600 | M. | 19790 ROB by R&B dept at LC 21

=RLC 21 Is Converted to ROB by R&B Depatment

7.8 Other Structures

(a) In-Motlon Welgh Bridge: In-Motion Weigh Bridge has been provided at proposed
Ch:2953.0 m near entry of Yard. A straight length of 100 m is available on either end
of the In-Motion Weight Bridge as required.
(b} Station Building: Additional rooms has been proposed in the Makansar along with
existing station building such as DG Set room, Rallev room, Toilet block and other as

required. Station master room is not included in new proposed structure.
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(e} Serviee Bulldings: Provision for Cabin for FOIS, Inmotion Weight bridge, LT Pannel

Room, DG Set Room, Sub Station Building. security room ect is provided as shown in
ESP.

{d) Three Nos. Pathway cum Draln of 755 m X 0.75m has been proposed in the Handling

Yard between the existing and proposed tracks
{e) Draln of 1000m hes been proposed as in Termial Yard shown in ESP.

if) Broundary wall of 2200m around the proposed yard aren.
(g) Retanlng Wall of length 1600 m = proposed In the terminal yard along the Yard

houndary.

7.9 Estimation of Cost: The cost of railway fzcilities has been worked out based on
DSR/Railway SOR and Last Accepted Rates (LARs) of similar items.

Detalled Project Cost { As per Latest RVNL SOR Dt. March/2021 )
Lumpsum Cost of Construction for Developing Rail Linked Frefight Terminal af
Rafleshwar near Makansar Statlon On Wiankaner-Morvl Section Of Rajkot Division Of
Western Rallway In Gujarat
5.Mo, Description Percentages {'u:; NE)
rores
i Land Acquisition including environmental 17.40
charges
I | Civil Works 167.03
m | S&T B.12
IV | Genl Electrification (Incl. Overhead Crossing) 18]
V' | TRD .62

V1 | Mechanical Works .50
A | Basle Cost : 201.48

VII Preliminary expenses (@ 0.5 %e of Total Project 0.3% T

Cost Including Land
Escalation during Construchion (@ 5% over T0%
VI | of Basic cost for | year (Excluding Land 5% .44
Acquisition)
X PMC @ |'|}‘.'-'|1 over Basic Cost { Excluding Land 10% 18.4]
Acquisition)
.| PV registration’ Administration Charges "
X ; ; . 1% 1.54
Lumpsum (@ 1% | Excluding Land Acquisition)
2 Legal and Insurance Charges (@ 0.5% percentage o

Xl ; ; e 0.5% (1.924

on Basic Cost (Excluding Land Acquisition)

XII | Contingency (@ 1% 1% 1.54
B | Total Cost Ronnded Off : 13200
C | Operator Cost 48.00

TOTAL PROJECT COST(B+C ) I80.00
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Chapter 8 - Engineering Survey & Geo-Technical Investigation

Lo Introduction
Field Survey has been carried out by establishing control points by the DGPS system.
Geo-Technical Investigotion has been carried out by GMB and a report has been
submitted to GRIDE. Based on Field Survey and Geo-Techmical Investigation, a detailed
design of alignment has been carried out.

Geo-Technical Investigation Report of the proposed siding covering bore log details at
various locations is enclosed at the end of the report as Annexure-EA,

1.1. Methodology Adopted for Topographical Survey using DRONE (UAV):
1.L.1.  Preparation:
This step includes site survey along with all the structure to be measured in the
Topographic survey and Digital Surface model.
.12, Survey:
This step includes two different survey
«  GCP Survey
e«  Aprial Photogrammetrie Survey: To be done with prescribed technology
L3 Post Survey Data Generatlon & Processing:
This step includes following results
s  Ortho-mosaic models
«  DEM model
. Digital Point Cloud Generations
1.1.4. Charting/ Cartography:
This step includes demanded datasel on paper or on soft copy module which is as per the
described manner.

Preparation Sngle T

Phato
Gé!' !:#H.I Plota Eteren
Sureey | Photography

L ¥ L ,.f"““"":
s

/ Groand Ifi [ eria I-'“J o |

Cangred [ £ Phato
’f ! f arthepheato
Aerial Digital Pro<ess
Tﬂll.ll'.llhn
Mossicking
/ Aerial Photo ]
slnd;mm | PT——— & g 'P:II
FesctiFicatinn | Meatitubion m’ i

Page 53 of 67



Detailed Project Report Developing Rail Linked Freight Terminal at Rafleshwar near Mokonsar Station

(b)

& ailloud il Emipes
S

Ok e stalility of LAY
Landi ibatiery i
_I. (LSRR e e B

E Aellece 10N Mghtl mlvrmationg
! Lasgrgpting ol jy s dhirimiisd s |' Ailighi aliisabu, Sl s

ik e Miginnl sensil

iikin cillocinan wcsls, emas
Maanin, Ilacklsuly oslibam if
Th, i1

iy BRIEL Tl FRALY g
i ieSieaimy
-‘-TL b vamibic iyl wapcs

UATA COLLECTIOY

bhosas preichormmonl 550

D e g
Uik mafronail smsips ilaa ":’.’:;rllll::-'":"‘r .
A & 4P :
H | ] Acaill Balser cnien s Y5 e
L | len,
ek flight vinrmarion s | | | Bemprimiers conmed i i s J " T
il (0 B0 S i [THETI—
b | lam, Edvuape 58T tnagr iman vimibie
ligha liigs
L1

1.1, RE-RTK DGPS (GNSS) Svstem:
DGPS (Differential GPS) is essentially a system to provide positional eorrections to GPS
signals. DGPS uses a fixed, known position to adjust real time GPS signals to eliminate
pseudo range errors. First Base is fixed at Known level location and reading is taken after 3
to 4 hours lo finalize the base point level. A Rower is then moved along the alignment
coordinates as a receiver and levels are saved in it Basically this instrument is used to fix
the contral points which are then closed by triangulation method.
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L3

1.4,

Result of the Topographical Survey Work =

The Total Statlon:
The South is a user friendly data collection and calculation program for the Series Total
Stations with the accuracy of | second. It will be used
for the traversing and the detailed topography survey.
The Total Station incorporates not only the Power
surveying programs as the Special Function but also
File Manager and Data Transfer Programs. The internal

memoery of the instrument can store a maximum of
56, 000 points of data.

The Total Station vary with the selections of the
“Preference”. The factory default settings of the
Preference are shown there. It is also possible to select
“Process type” that takes over the functionality.

South Auto Level:

The B series South Auto level will be used for the detailed levelling work. It incorporate the
muost precise and reliable compensator available in the market today. The optimally designed
telescope provides exceptionally bright and sharp view that reduces opertor’s eve stram.
(uick collimation and horizontal angle measurement combine for fast and easy aiming of
layout and alignment tasks. The basic features are as under.

Levelling Accuracy: B30 +1.5mm
Telescope Magnification: B30 - 2Bx
Minimum focus distance: 0.2m from end of telescope,
1.3m from instrument centre
Features:

1y IPX6 (IEC 60529:2001) dust tight and water tight protection
2}  Precise, Reliable Automatic Compensator

3)  Hornzontal Angle Measurement
4y Quick collimation with two horizontal motion knobs
5)  Superior telescope with two-speed focus knob .
.-_""'. -l

TBM List
F,:::'t Easting Northing R.L. Discription
T GOSIA6I52 | ISIRGRIIIT | 653K TBM]
3 605103364 | 2519296,701 54.24 TBMA2
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Ground Control Folot List

F:::t Easting Northing KE.L. DMseription

694653,757 2519777493 67.529 GCPl

2 694802155 2519641202 6659 GCr2
3 69491443 2519504243 65.977 GCP3
g 695023.6 2519337875 65383 GCP4
5 695132.149 2519171.64 65005 GCPS
b 695240, 784 251900514 4. 0RO GCPo
7 695340436 2518838623 65.077 GCPT
8 695455305 251867584 65.45 GCPR
9 695554197 2518304.63 63 667 GCro
10 695603.336 251R416.8] 65.744 GCP10
11 694526.639 2519892 918 68161 GCP11
12 BO44RT 056 2519891.74] 0368 GCPI2
3 694362, 194 2520042779 69026 GCPI3
14 694336004 2530040867 7637 GCP14
15 694315 582 2520009973 T1.175 GCPIS
16 694267922 2520156.17] 68.86 GCP16
I7 HU4187.649 2520095649 13316 GCP17
18 60408813 2520062.328 HE. 82T GCPI18
19 693995, 582 2520022175 66,728 GCPI9
20 (93904 4509 2520173.505 67.538 GCP20
21 693972,59] 2520208 587 6E.T03 GCP21
22 694072 2520257434 63.912 GCP22
23 694145139 25205324 477 67.628 GCP23
24 BOA054, 500 2520473.775 iy, T4 GCP24
25 693974826 2520427194 64,725 GCP25
26 HO3RRT 851 2520400069 67.021 GCP26
27 6O3R12.19 2520399.79 67.58 GCP27
28 693760.131 1520592686 62.723 GCT28
29 69385338 2520642.93 62.937 GCP29
30 693930, 560 21520662996 63.657 GCP30
51 604015213 2520714.63 66,331 GCP31
32 694227 87 2519976621 T5.554 GCP32
33 694159220 2519951:355 T0.517 GCP33
M 694095 547 251992395 68300 GCP34
35 694267 537 2519782112 T1.E74 GCP35
3b 694275.149 2519839245 73374 GCP36
37 694335302 2519826416 13.768 GCP37
38 694309 666 2519702.948 71444 GCP3R
39 H94364.742 2519680.523 12,173 GCP39
40 (94335016 2519636.174 71.919 GCP40
41 (94376.534 2519480412 T1.732 GCP4l
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F:*:* Easting Northing K.L. Discription
42 694416,787 2519489.7 12327 GCP42
43 694455178 2519509.1 T1.827 GCP43
e 694510939 2519456.30] 69.708 GCP4
45 6945029 2519425.623 72393 GCP45
4b 694474502 2519380.767 72239 GCP46
47 694425 814 2519316248 T1.674 GCP47

Ortho-Photogrammetric Result:

DEM Madel Result:

1.5.  Geo technical and sub sofl exploration investigation:
The Bore Sample will be carried out with the hand sugur for the depth of 3m. It may vary as
per availability of stratn Soil samples will be collected at every interval of 1.5m or at change
of strata. and in following pattern. It may vary as per availability of strata i.e. availability of
SPT valve whichiver is earlier,

Depth In Type of
meter Sample
1.5 SPT & DS
0 UDs

Physical property of the soil available in the vicinity of the Rafleshwar Yard and Morbi
region are Hard Murram with Red & Loamy, Salty, Sandy loam and available at shallow
depth. All the Soil available in the vicmnity of the Rafleshwar Yard would be used for
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preparation of Roof Tiles and Flooring Tiles. Hence there are two kind of soil is available in
this region.

1y Hard Murram with Sandy Loam having Redish Colour: Used to prepare Roof Tiles
1) Hard Murram with Sandy Loam having Whitish colour: Used to prepare Floor Tiles

Rocky strata are available in this region at very shallow depth i.e. 2m or so. Hence the ground
is strong enough for the land development purpose,

Page 58 of 67



Chapter 9
Financial Analysis



Detailed Project Report Developing Rail Linked Freight Terminal at Rafleshwar near Mokonsar Station

Chapter 9 — Financial Analysis

Summary of Capital Cost Estimate

The Cost Estimate of all components of works envisaged to be taken up for implementation
has been prepared. The overall capital cost for GCT at Rafleshwar for G-RIDE including
land cost is as follows:

Detailed Project Cost

5N Description Fercentages | Cost (Ks) In Crores

Land Acguisition including

| 17.40
environmental charges

1 | Civil Works 167.03

0r | S&T g.12

I Genl Electnification (Incl. Owerhead 181
Crossing) ]

¥V | TRD .62

V1 | Mechamical Works 0.50

A Basie Cost : 101.48

VI Preliminary expenses G 0.5 % of 9, 101

[Total Project Cost Including Land

Esealation during Construction (a
VIII (8% over T0% of Basic cost for | year 5% 644
[Exeluding Land Aequisition)

.| PMC (@ 10% over Basie Cost
b - 3 he 1% .
e |Exeluding Land Aequisition) W -

SPV repistration/ Administration
X [Charges Lumpsum (@ 1% (Excluding *h 1.84
Land Acquisition)

Legnl and Insurance Charges (@ 0.5%
X1 |percentage on Basic Cost (Excluding 0.5% 0.920
Land Acquisition)

XII | Contingency (@ 1% % 1.84
B | Total Cost Rounded OfF : I32.00
C | Operator Cost 48.00

Total Praject Cost (B+C) 2R0.00
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Revenue and Opex Estimates

Basis the traffic analysis asssed in the traffic chapter, the potential traffic for the proposed
GCT terminal 1s as per follows:

Year 2024-15 , 2025-26  2026-17 | 10ZT-2H il | 11]:3.3!—
Market share of ICD 30% 35% 40% 43% 50 35% 35%
Muorhi
Traffic (TEUs) 110,993 195360 224480 | 236,573
29452 147991 | 175,524
Traffic { Rakes/Thay ) A8 in4 4.50 536 504 683 T.20

Estimation of Revenue profile for the Terminal (considering a base tariff as 2,800/~ Rs per
TEU + Terminal Access Charges and Terminal Cost as per prevailing guidelines of MoR =
3,628/~ Rs per TEU} and Railways (based on O-D mapping. as per annexure — | and container
haulage charges, TC-12014/302/02) was camied out. A nominal 3% escalation in base tariff
of terminals (vis-d-vis 3% escalation for tariff) per annum to comprehend the financial
performance of project from a conservative view-point.

The summary of the revenue profile for proposed terminal and Railways is as below:

PROJECT STRUCTURE AND FINANCIAL RESULTS

= The project is proposed to be implemented under the Gati Shakt Multi Modal Cargo
Terminal (GCT) Policy

= (-RIDE shall incorporate a project SPV with 100% equity shareholding

# Project SPV shall develop PFT under Gati Shakti Cargo Terminal Policy. 2022 under full
equity model

# &M shall be contracted to the pnivate operator with revenue sharing arrangement

The summanzed financial results are as below;

Financial Performance of the project (base case):
Project IRR (Post Tax) | 123 %
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PROFIT & LOSS STATEMENT
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PROJECTED BALANCE SHEET
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ANMEXURE Il
TYPICAL PLAN AND DRAWINGS

List of Drawlngs

Sr. No

Description

Engineenng Scale Plan

L-Section’ Plan & Profile
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