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List of Abbreviation

Automatic Fare Collection

Auxiliary Sub-Station

Automatic train Operation

Automatic Train Protection

Bangalore Metro Rail Corporation Limited
Continuous Automatic train Control
Commercial Operation Date

Delhi Metro Rail Corporation

Haryana Urban Development Authority
Kolkata Metro Rail Corporation Limited
Kilo Volt Ampere

Mass Rapid Transit System

Operation Control Centre

Plant and Machinery

Peak Hour Peak Direction

Periodic Overhaul

Passenger Operated Machine
Platform Screen Door

Reinforced Cement Concrete

Special Economic Zone

Ticket Office Machine

Traction Sub-Station
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1.0 INTRODUCTION

BACKGROUND

1.1 The feasibility study for development of a feeder mass transit system in Gurgaon
was carried out by M/s. RITES. Feeder system proposed was a double line route
between Mall of India near NH-8 and proposed Sikandarpur Station of Delhi Metro
(DMRC). This Feasibility Report was submitted in December, 2007.

1.2  Government of Haryana acting through Haryana Urban Development Authority
(HUDA) invited Request for Proposal (RFP) in July, 2008 for development of the
metro link from Sikandarpur Station to NH-8 (Mall of India) in Gurgaon considering
M/s. RITES Report as a base. In RFP document, bidders were allowed to submit
their alternative proposal, if any. After consideration of the RFP, MetroRail
Gurgaon, a Consortium of IERS, ITNL & DLF Metro Limited (The Consortium) was
awarded the above work of construction of a mass transit system in Gurgaon in
July, 2009. The consortium in their offer proposed an alternative route for the
alignment with some diversion and partly adopting the route proposed by M/s.
RITES to increase the coverage of the area and simplifying geometric constraints
by increasing the radius of horizontal curves etc. and keeping option for future
expansion of the Mass Transport System. This alternate proposal was for a
double line section between Sikandarpur Station and DLF Phase Il Station and
thereafter a single line forming a loop with 4 stations on the loop ( viz. Belvedere

Towers, Gateway Towers, Mall of India and DLF Phase IlI).

OBJECTIVE OF THE STUDY

The objective of this study is to validate the RITES report in light of new route
alignment as proposed by the consortium. This study has particular emphasis on

following aspects of proposed Metro Link:

(i) Engineering feasibility of the proposed alternative route alignment
(i) Suitability of technology and

(iii)  Block Cost Estimate for the system
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1.4

1.5

1.5.1

1.5.2

While preparing the Project Report for the Gurgaon Mass Transit System,

following studies/reports have been taken into consideration for reference :

RITES Feasibility Study Report-December 2007

Detailed topographical survey of the study area carried out by M/s. Mappage: Sep
2008

Preliminary geotechnical investigations carried out by M/s. Rao Engineering: Aug
2008

Traffic studies carried out by M/s. RITES and M/s. ACNeilsen for the catchment
potential : 2008

The alternative alignment proposed by the Consortium in their RFP: 2009

Since the new Project alignment is only slightly different from that mentioned in
RITES report, the Environment / Social impact remains same as mentioned in the
RITES report.

Study Area

The study area is located at Gurgaon, which is at the southern periphery of Delhi.
Gurgaon city, well known as the production centre for Maruti Suzuki cars, is also a
major centre of IT industry, BPO industry, automobiles, electronics, ready-made

garments and pharmaceuticals.

Gurgaon is one of fastest growing business districts in the National Capital Region
(NCR). Being in the proximity of Delhi, there is an exponential growth in traffic
between Delhi and Gurgaon during the last few years. Considering the
phenomenal growth in traffic between Delhi and Gurgaon, the Metro Railway
system of Delhi under construction by DMRC is being extended upto Gurgaon.
The metro line between Vishwavidyalaya — Central Secretariat, popularly known
as Line No.2 and now being extended in Phase-ll from central secretariat to
Sushant lok via AIIMS, Hauz Khas, Malviya Nagar, MG Road is further being

extended to Sikandarpur near Bristol Chowk in Gurgaon and beyond it.
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1.5.3

1.6

1.6.1

1.6.2

1.6.3

The study area for this feeder metro line in Gurgaon is around the DLF cyber city
starting from Bristol Chowk to NH-8. A sector road, known as Vishwakarma Marg
connects Bristol Chowk to NH-8 almost bisecting the cyber city and the area

around the City.

Discussion on the Proposed Route Alignment for Gurgaon MRTS Report as well
as from RFP

The route alignment proposed by RITES Feasibility Report starts from
Sikandarpur at Mehrauli-Gurgaon Road (MG Road) near Bristol Chowk. The
Sikandarpur Station of the proposed Gurgaon mass transit system is planned to
be integrated with Delhi Metro Sikandarpur Station through the use of a skyway.
The alignment passes under Delhi Metro viaduct at Sikandarpur junction and
reaches the Vishwakarma Marg. This has been proposed in consideration of
extension of the line towards south of Sikendarpur for covering Gurgaon Phase-|

area in future.

As per RITES, the alignment traverses the DMRC alignment under the viaduct
almost perpendicularly and takes a left turn and goes straight along Vishwakarma
Marg. The alignment thereafter takes a right turn and continues along
Vishwakarma Marg and takes a left turn near Infinity Tower and continues till
Gateway Tower, where it takes a right turn and runs parallel to the green belt by
the side of NH-8 and takes a right turn at Moulsari Avenue and reaches Mall of

India. The route proposed by RITES is a double track route.

In the alternative proposal, the consortium has proposed extension of the line
beyond the Mall of India and taking it to DLF Phase-lll near ‘U Block and
thereafter this line will come and join at DLF Phase-ll Station, which is the first
station from Sikandarpur on this line. It is also proposed in the alternative route
that the line from DLF Phase Il Station to Mall of India and beyond that upto DLF
Phase-lll and then back to DLF Phase Il Station will be a single line section.
Thereafter the line between DLF Phase |l Station and Sikandarpur Station would
be the double line section. Considering the traffic and future expansion proposal

this alignment of single line for the loop portion from DLF Phase Il and back to
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1.6.4

1.7

1.7.1

DLF Phase Il via Belvedere Towers, Gateway Tower , Mall of India and DLF
Phase lll. and double line between Sikandarpur and DLF Phase Il is considered
as feasible.
The alternative route alignment has following benefits over the proposal of RITES:
e Better connectivity to Udyog Vihar and NH #8- The proposed
alignment will provide better connectivity to important commercial
hub of “Udyog Vihar’ across NH #8, which will be served by
Gateway Tower station that will go parallel to NH #8
e Larger coverage to Neighboring Residential Area- The proposed
route will provide larger coverage to adjoining residential areas.
Population residing in DLF Phase-Il will be served by stations
proposed at DLF Phase-ll & at Belvedere Towers. Also, population
residing in DLF Phase-Ill will be served by the station proposed in
the area
e Maintenance Depot and Stabling Facilities- Adequate space/land is
not available on or around Vishwakarma Marg for the maintenance
depot/stabling facilities. Such facilities require contiguous land/area,
which is not available anywhere in the vicinity except at the

proposed location.

Facilities proposed for the system

Maintenance Depot/Stabling Facilities

There is a proposal for elevated maintenance depot for want of adequate space
along alignment. Maintenance Depot requires a large chunk of land in the vicinity
of the line. After discussion with IERS (ITNL Enso Rail Systems Limited) officials,
it is learnt that Maintenance Depot has been located between Mall of India and
DLF Phase-lll and a car depot shall be constructed on elevated structure to have
minimum land requirement. This idea is workable. Bangkok Metro rail and Mono
Rail Las Vegas has similar elevated Maintenance Depot. The small stretch of land
will, however, not give facility for rakes to be tested after major repairs or after

POH. That has to be done on the running track after commercial service hours.
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1.8

1.8.1

1.8.2

1.9

1.9.1

1.10

Technologies Option

The traffic potential, i.e. peak hour demand as projected by various traffic studies
calls for a peak hour peak direction demand (PHPD) of about 30,000 passengers
in peak hour in the year 2041. This passenger demand can be well served by a 3
car rake with a formation of 2M+1T to achieve the necessary scheduled speed
and frequency of services. Rolling stock design should cater to a condition where
with the failure of one of the two motor coaches of the rake, it should be possible
to take the rake to its destination after negotiating the maximum permissible

gradient of 3%.

Due to the capacity required, i.e. PHPD of 30,000, the railway system with 3 car
formation and CATC system is considered suitable to match with the systems
being adopted in Bangalore and Kolkata East-West Metro. Introduction of 3
phase technology with VVVF control for rolling stock and CATC System for
signalling will be provided in Bangalore and Kolkata and the same can be adopted
without much test and trial as the system will be a proven system by that time.
Various requirements of the systems, i.e. power supply, rolling stock, other
auxiliary power requirement, signalling system, communication system and
ticketing system have been suggested in the alternative proposal and can be
adopted for Gurgaon Metro, since similar systems are being adopted in BMRCL or
KMRCL and presently the same is an International Standard for high density Mass

Transit System.

Civil Engineering

The entire line for the mass transit system in Gurgaon along with maintenance
depot arrangements would be on elevated viaduct. The gauge for running the train
would be the standard gauge (1435 mm), same as those in Bengaluru and
Kolkata.

Project Implementation Framework

Detailed Project Report Page 5 of 36



Project: Gurgaon Metro January 2010

1.10.1 Taking into account the technology recommended for the proposed system and
availability of suppliers/supplies in the current market situation, it seems possible
to implement the project in 30 months. The details of project implementation
schedule is attached as annexure. The Project can be executed either through a

turnkey contract or through various packages.

1.11 The system details have been discussed in the respective chapters.

Detailed Project Report Page 6 of 36
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2.0 TRAFFIC REPORT

2.1 Introduction

Gurgaon is situated along National Highway No. 8, at a distance of 4 Kms from the Indira
Gandhi International Airport and is well connected with all major destinations in the world
through airways. IERS led Consortium is planning to implement and operate a Rail link
which will provide an active and fast link from various parts of DLF cyber city to the
DMRC Metro Station at Sikanderpur. This route is an add-on facility for the professionals
as well as residents working and staying across the DLF Cyber city as well as DLF hub

which encompass a number of DLF buildings.

There are six stations proposed along this rail line, in which station 1 (Sikanderpur
station) will be an interchange from/to the main DMRC rail line. The planned rail link is
proposed to operate as a one way loop. Figure 1 represents the proposed Metro rail link

in Gurgaon.

Figure1: Proposed Metro Rail Link in Gurgaon and the proposed 6 stations

B

sy

& SIMOL AYMILVO]

y

1 3SHd.
- AL 39

HYHIA 90A0N

HVHNVHS:

- NQILViS
+ HnduIONWHIS
TR

WA uow
VZVid

Jrf - e 5 it

y i e 1

/ S ey

| S e A1 2L

IS|
1 35VHd 41075
li IS VA
ALID 470
{I3SyHd 410

L ]
_aNyIsI =

NOYONND '..nKJ.M:J.M(."dm
'VIONI 40 TTVW/
“ 30Ngny /

4Nd¥3an!

o

JIVTTIA
HNdAHLYN .

RAPID METRORAIL GURGAON s
- DELHI METRO

FOWTIA +
UNAHIANYNIS

VIS NATUYD

Detailed Project Report Page 7 of 36



Project: Gurgaon Metro January 2010

2.2

2.3

2.4

2.5

2.6

ACNielsen ORG-MARG prepared a report on “Ridership Study for Gurgaon
Metro”. The findings of the study were based on a mix of secondary information as
well as the primary survey. For the purpose of collecting samples an O-D survey
has been carried out wherein respondents were interviewed across different DLF
buildings, Cordon points and catchment areas. Information was also collected
from various office located in the buildings located along the proposed Route
Alignment in terms of Types of office (BPO/Non BPO), Number of Employees,
Expansion plans, current transport facility and parking facility. This methodology
adopted by AC Nielsen ORG-MARG has been reviewed by us and found to be in
line with industry practice.

RITES has also conducted a Ridership study in its report in the year 2007. The
projection was along old route alignment as proposed by RITES. However owing
to change in the proposed route alignment and the consequent increase in
catchment potential, the ridership projection as made by RITES can not be

considered appropriate.

This chapter summarizes the previous reports prepared by ACNielsen ORG-
MARG on Ridership for Gurgaon Metro.

Study Objective of ACNielsen ORG-MARG Report

The main objective of the study was to estimate the rider ship and section

loadings on the proposed metro link.

Findings of ACNielsen ORG-MARG Report

ACNielsen ORG-MARG report mentions that

¢ Of total people working in Gurgaon, 29.3% of people reside in Gurgaon itself while

26.5% of people come to Gurgaon from South Delhi.

e More than half of the people enter Gurgaon from the Toll Gate while almost a fifth do

so via the IFFCO Chowk.
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e Traffic entering Gurgaon from IFFCO Chowk, Shankar Chowk, Shyam Chowk, Udyog
Vihar, MG Road and Gurgaon — Faridabad Chowk consists of people primarily living
in Gurgaon itself.

e Traffic entering Gurgaon from Mehrauli consists primarily of people originating from
South Delhi while that entering from Faridabad side consists primarily of people
originating from Faridabad.

e More than two — thirds of the traffic entering Gurgaon from Toll Gate consists of
people originating from East, South & West Delhi.

e Irrespective of the origin, one — third to a half of the people commuting to Gurgaon
use their own vehicles for the same, a fourth to a third do so via DTC buses while a
fifth to a fourth have the facility of office vehicles.

¢ A significant proportion of people living in Gurgaon itself rely on shared autos for their
daily commute while car pool is a bit popular amongst people coming from Faridabad
and Central & East Delhi.

e A small proportion of people commuting from Dwarka to Gurgaon avails the facility of
chartered buses for the same.

e More than two — thirds of the people entering Gurgaon from Faridabad Side do so by
their own vehicles.

e A third of the people entering Gurgaon from IFFCO Chowk, Mehrauli, Shankar
Chowk, Shyam Chowk, Toll Gate & Udyog Vihar do so by DTC buses.

e More than a fifth of the people entering Gurgaon from Shyam Chowk, Gurgaon —
Faridabad Chowk and MG Road do so by shared autos.

e More than a third of the respondents belonged to the middle management level on a
professional level while almost similar proportions were from the junior staff.

¢ 15.3% of the respondents were from the senior staff while 9.2% of the respondents

were from clerical staff on a professional level.

2.7  Current & Future Projections

The findings have been arrived based on three scenarios as the assumption for arriving

at the total ridership may vary. Keeping in mind the current traffic scenario and the

catchment potential in the project area the “Most Likely” scenario is considered more

appropriate for setting system design parameters.

Scenario | - Most Likely Scenario
Scenario Il - Optimistic Scenario
Scenario Il - Pessimistic Scenario

Detailed Project Report Page 9 of 36
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Table 1: Scenario | - Most Likely Scenario Total Potential

= =
— o — O wn — O — o E
B I Bl B = I P
Year EE-F-”':' EEEE EEEE EEEE e Annual
“E2EP28"E5E "8Es |
e i = E =~ “a
2008 76805 | 364476 | 130722 | 25683005 | 515198 | 26700296
2010 | 181003 | 905015 | 307705 | 60455000 | 1212720 | B3061446
2012 | 236568 | 1102838 | 405565 | 7U681550 | 1508403 | 63116031
2015 | 326076 | 1620382 | 554330 | 108009499 | 2184712 | 113604999
2020 | 390311 | 1951566 | BBAEZG | 130363043 | 2615085 | 135084424
Table 2: Peak Hour Traffic
- _— T - Lk [} - X
Scg | 823 |Bcs. | «c& | E=&
Year £e£a Eox EE&E g 0 220
25 555 25T | ads &
2 | Epd | &S o | & E o
2010 181003 11313 14028 gd166 197293
2oz 23ahae 14910 18747 112723 21806
2015 326076 20380 2E025 156517 360314
2020 390311 24394 M3 190277 434221

2.8

Assumptions of Peak Hour Traffic

e Considering metro shall be running from 0600 hours to 2300 hours, 17 hours

daily.

e Peak load factor is being applied from 0800 hours to 1100 hours and from 1600
hours to 1900 hours.
e Load factor during the peak time shall vary over the years; 24% to 30% over ten

years.

Detailed Project Report
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Table 3: SECTION LOADING - 2012

Peak SEC

STATION BOARDING | ALIGHTING | LOAD/Station
Sikanderpur 5703 0 5703
DLF Phase Il 1866 872 6697
Belvedre Tower 2716 1112 8301
Gateway Tower 2235 4218 6318
Mall of India 2381 2919 5780
DLF Phase ll 2569 2817 5532
DLF Phase Il 1317 1488 5361
Sikanderpur 0 5361 0

Detailed Project Report
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3.0

3.1

3.2

3.3

3.4

SYSTEM SELECTION/DESIGN AND SELECTION OF TECHNOLOGY

The traffic forecast in Ridership reports shows that the peak hour peak direction
(PHPD) for the year 2021 would be in the range of 15, 000 - 18, 000, which will
increase to about 30,000 in 2041. The system need to be selected and designed
for this traffic. With this high value of PHPD, a system with steel wheel on steel
rail would be the most economic and appropriate system due to its inherent
property and lowest specific energy consumption. For meeting the environmental

restrictions electric traction would be the only choice for the system.

The main station where interchange would take place will be at Sikandarpur
where most passengers from DMRC system will get off and get into the proposed
system and vice versa. The DMRC system to Sikandarpur is on broad gauge with
25 KV single phase AC overhead traction which presently would be running with
four car formation having 2M+2T combination with provision for running of 6 car or

8 car trains in future.

The corridor chosen for the proposed system is to serve a modern urban
environment with large number of passenger interchange points and high
vehicular density leading to excessive congestion, specially during peak hours.
To mitigate this problem of congestion the proposed mass transit system has to
be kept grade separated. Elevated structure will minimise the cost of construction

as compared to underground structure.

For the design year traffic projection of 30,000 passengers in peak hours, steel
wheel will be an ideal system which is capable of carrying this amount of
passengers in peak hours and will be environmental friendly. From the capacity
point of view a system with steel wheel would be the best techno-economic viable
option. For extension of the system beyond Sikandarpur, the line has been
proposed to cross the DMRC line keeping adequate vertical clearance. This has
been done in consultation with DMRC by the Authority who will be constructing

and operating the proposed system.
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3.5

3.6

3.7

3.8

The different sub-systems of the proposed line should be proven systems capable
of handling similar characteristics of traffic. Such a system is under construction
in Bengaluru under BMRC and also the East-west line in Kolkata under KMRC.
Due to constraint of space and necessary clearance at Sikandarpur, 750 V DC 3
rail traction system would be the most suitable system for this proposed mass

transit.

Any new system to be introduced will require sanction of the Commissioner of
Safety, nominated for this purpose and any new rolling stock proposed to be
introduced will require extensive trial before obtaining clearance from the

competent authority.

The system being very small and requirement of rolling stock being very few in
number, it is suggested that a proven system only be adopted to avoid such trials

for obtaining sanction, which is not only time consuming but also costly.

Following are the broad details of the system recommended :

a) Rolling stock in standard gauge (1435 mm) with steel wheel on steel rail.

b) 750 V DC 3" rail power supply system

c) Use of small train with higher frequency which is preferred by commuters.
It is, therefore, proposed to have a train formation of 3 cars with 2M+1T, i.e.
two motor coaches having drivers cab on each side and a trailer car in
between having a capacity of 800 to 900 passengers per train, ( with 6
passengers / sq. m crush loading). The length of line being small and the
projected peak hour passenger volume 3 car formation is considered

enough and suitable for this system.

d) The requirement of rolling stock being very small and being 5 or 6 rakes
initially, order can be placed easily on the same manufacturer who is

manufacturing the coaches for BMRC and it will be possible to get them
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3.9

f)

9)

within a reasonably short time. With the passenger volume of 20,000 in
peak hours in year 2021 about 20 trains-service/hour, ie. 3 minutes
headway will be required initially which may subsequently be reduced to
2.5 or 2 minutes, as and when required. It is, therefore, recommended that
the signaling system should be adopted to suit the proposed headway of 2

minutes.

CATC system consisting of ATO, ATP and ATS is recommended for this
purpose. The same system is also being adopted by BMRC and KMRC.
This will also be accepted by the Safety Commissioner and can be easily
adopted for this line. CATC system already has been accepted in India

and is operational in Delhi Metro.

Automatic fare collection system is recommended for acceptance with
provision of integrated ticketing with DMRC system that is being extended
to Gurgaon and having an interchange at Sikanderpur with the proposed
system. The ticket issued by this system as well as the DMRC system
should be acceptable to both the systems and computerised account
maintained for this purpose to determine the revenue sharing between
DMRC and Gurgaon Metro.

Platforms screen doors with train operation by CATC is considered
optional. However, for consideration of safety in peak hours, provision of
screen doors at the stations would have additional advantage. Supply of
screen doors is not readily available in India now. With KMRC proposing to
provide screen doors for their system, the same type can be provided if

budget permits.

The entire line would be controlled from an Operation Control Centre (OCC) to be

located preferably in side depot for control of power supply system as well as train

operation. OCC can control depot operation as well. OCC will also house other

facilities for Operation and maintenance of various disciplines and administrative

offices.
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3.10

3.11

3.12

Standard communication system with optic fibre as the backbone for
communication system is recommended for adoption. The system recommended

for adoption has been indicated in para 8.

Power supply for the proposed system will be supplied at 33KV/11 KV voltage
level from state electricity authority. Power will be received at two switching
stations of Metro rail and each switching station will be fed by independent
feeders of state electricity in order to have a reliable system. The 33 KV/11Kv
power shall be converted to 750 DC for feeding DC traction supply to 3™ rail
system from which current will be collected by collector shoes mounted in Rolling

stock provided in either side of the bogies.

For auxiliary supply at all the stations 33KV/11 KV supply will be converted to 415
V 3 Phase supply for feeding the auxiliary services including station lighting. 25%
of the station lighting also would be provided from an UPS system backed by
battery so that even in case of total failure no problem is envisaged for evacuation

of passengers from the station.

Detailed Project Report Page 15 of 36



Project: Gurgaon Metro January 2010

4.0

4.1

4.2

4.3

4.4

4.5

CIVIL ENGINEERING

The entire line for the mass transit system in Gurgaon would be on elevated
viaduct with double track for the section between Sikandarpur and DLF Phase I
Stations and the balance section will be with single track with four stations. The
gauge for running the train would be standard gauge. The maintenance and
overhauling facility will be in a small car depot on an elevated structure taking off
from a point between station Mall of India and DLF Phase lll, just before DLF Il

Station.

The standard that will be followed will be of standard gauge matching the standard
of Bengaluru Metro Rail Corporation (BMRC) and the schedule of dimension shall
be as incorporated and approved in the Schedule of Dimension( SOD ) for

standard gauge of BMRC.

Spacing of Tracks

Minimum distance between centre to centre of track would be as per BMRCL

Standard indicated in their Schedule of Dimensions.

Horizontal Curves

It is proposed to have a minimum radius of curvature of 120 m for main running
line as permitted in the Schedule of dimensions of BMRCL. The super elevation or
cant at curves will be provided as per BMRC standard depending on the speed.
As the distances between stations are small, i.e. less than 1.0 km throughout the

whole section, the maximum speed achievable would not be more than 70 KMPH.

Vertical Alignment

The viaduct on which the mass transit system will be constructed must have a
minimum vertical clearance of 5.5 m above the road level measured by the road
side faces of the crash barrier constructed along the piers as per IRC

Specification.
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4.6

4.7

4.8

4.9

4.9.1

Gradient

The maximum vertical gradient will be generally restricted to 2% except in special
cases where it can be increased to 3%. The stations would be provided as far as
possible at level or with a grade of 1 in 1000 as per S.0.D. of BMRC. The radius
of vertical curve at change of gradient would be as per S.0.D. of BMRC.

The station platforms would be 75 m long for accommodating 3 car trains. 1 in 9
points and crossing would be used in main line and 1 in 7 points & crossing would

be used in stabling areas.

All other design parameters will be followed for standard gauge of BMRCL, as per

their approved Schedule of dimensions.

Description of the Recommended Route

The recommended route starts from south side of Sikandarpur station of DMRC
and goes under DMRC track for some length and thereafter takes left turn and
goes over Vishwakarma Marg and traverses completely on the Vishwakarma

Marg upto DLF Phase |l Station as a double line section.

The alignment thereafter traverses in front of Building 5 — Belvedere Tower-
Building No-10 — along NH-8— DLF Gateway Tower and then along NH-8 —
Moulsari Avenue (in front of Mall of India) as a single line section and then the
alignment takes a right turn and reaches Bund Road Crossing DLF SEZ Area on
the way and reaches DLF Phase Il Station. Thereafter it joins the DLF Phase |l
Station with a left hand curve from where it goes as double line section to

Sikanderpur.

At the entry of DLF Phase-IIl Station, the line will have a cross over for reversing
the rakes and taking the rake to the stabling yard in car depot on elevated
structure through a line parallel to the running track.The connection line will be

provided with a train holding length.
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4.10

4.11

Mass Transit Structures

The mass transit structures will be fully elevated corridor having double track from
Sikandarpur to DLF Phase Il and balance Section in single line track in the form of
a circular loop. The connection from DLF Phase Il to the stabling lines will be an
independent single line with reversible working. The super structure shall be
supported on pile foundation. The railway track on the viaduct would be ballast
less for the entire length. Generally, the elevated viaduct will have a span of 25 to
30 m with deck level generally at about 7.5 m above ground for a minimum
clearance of 5.5 m above road level. The use of concrete piers and composite
deck will make the structures sleek, will reduce the time for construction and it will
make the structure easy to maintain. The use of steel will also solve the
clearance constraint at the crucial locations of going under the DMRC line. The
use of steel will also facilitate inspection and maintenance of structures during
operation. The operation control centre (OCC) will be built inside the depot. The
pile foundation will be suitable for viaduct construction as well as for construction
of station building including OCC. If SEZ area needs a station at a later date,
since there will be two lines parallel to each other near SEZ, the civil structure
may be built with provision to convert it to a station with dispersal arrangement for
commuters with minor modifications. Feeding of extra rakes in service or
withdrawing rakes from service shall be done from DLF Phase Il Station only

through the cross over.

Station Plan

The proposed metro corridor will have 6 stations between Sikandarpur and DLF
Phase-Il (both inclusive). Sikandarpur and DLF Phase |l stations will have two
side platforms. The concourse level will accommodate other facilities like
ticketing, exit-entry gates, power distribution room, signal and telecommunication
room, station control/station master's room etc. This has been planned for
minimising the requirement of land. Passengers from either side of the alignment
will come into the concourse level and after purchasing ticket they will enter the

paid area, where necessary staircases/escalators will be provided for going to the
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platform level or vice versa. Other four stations will have side platform on the left

side only and other features of concourse level shall be same.

4.12 Platforms will be 75 m long. Care has already been taken to locate the station on
straight alignment. Recommended gradients would be maintained on the track for
the station portion. The names of the station and their chainages etc. are given in

the following table :

STATION LOCATION CHARACTERISTICS

ﬁld Name of Station C(Tr?igr?ge P?eli:%agr%[raotirgn Platforrlr\lkgpe and
1. Sikandarpur 9,988 m 0 Two side Platform
2. DLF Phase Il 10,836.61 m 849 m Two side Platform
3. BelvedereTowers 11,517.08 m 680 m Single side Platform
4. Gateway Tower 12,355.14 m 838 m Single side Platform
5. Mall of India 13,081.89 m 727 m Single side Platform
6. DLF Ph-lll 14,065.34 m 983 m Single side Platform
7. DLF Ph-II* 14,811.70 m 746 m Two side Platform

* Same Station at Sl. No.2.

4 13 Planning and Design Criteria for Stations

Salient features of a typical station are as follows :

(i) The station areas can be divided into unpaid and paid areas (those areas
where access is restricted). The paid area may be subdivided into

passenger area and service area.

(i) The platform area will have adequate assembly space for passengers for
both normal operating conditions and also in recognized abnormal

scenarios.

(i)  The platform level at elevated stations is determined by a critical clearance

of 5.5 m above the road surface, allowing 2.0 m for structure of viaduct, 0.5
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(v)

(vii)

(viii)

m for track structure and 0.95 m for platform height. In the case of double
level station, height is decided as required for accommodating concourse

below platform level and above road level keeping a clearance of 5.5 m.

The station contains automatic fare collection system in a manner that
divides the station into distinct areas. The ‘unpaid area’ is where
passengers gain access to the system, obtain travel information and
purchase tickets. On passing through the ticket gates, the passenger

enters the ‘paid area’, which includes access to the platforms.

The station is planned in such a way that maximum surveillance can be
achieved by the ticket hall supervisor over ticket machines, automatic fare
collection (AFC) gates, stairs and escalators. Ticket machines and AFC
gates are positioned to minimize cross movements of passengers and

provide adequate circulation space.

Sufficient space for queuing and passenger flow has to be allowed at the

ticketing gates.

Station entrances are to be located with particular reference to passenger
catchment points and physical site constraints within the right-of-way
allocated to the MRTS.

Office accommodation, operational areas and plant room space are
required in the non-public areas at each station. The functions of such

areas are given below.
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STATION ACCOMMODATION

1. Customer care and Control | 8. Cash and Ticket Room

centre
2. Cleaner’s Room 9. UPS Room
3. Security Room/First Aid Room 10. Fire Tank and Pump Room
4. Communication room 11. Staff room and toilets
5. Ticket counters 12. Commercial Outlets and Kiosks
6. Maintenance Room 13. Equipment store
7. Signalling Room 14 TSS/ASS Room
15 DG room

(ix)

The system is to be designed to maximise its attraction to potential

passengers and the following criteria have been observed :

e Minimum distance of travel to and from the platform and between platforms for

transfer between lines.

e Adequate capacity for passenger movements.

e Convenience, including good signage relating to circulation and orientation.

e Safety and security, including a high level of protection against accidents.

(xi)

(xii)

Following requirements have been taken into account :

Minimum capital cost is incurred consistent with maximizing passenger
attraction.

Minimum operating costs to be incurred maintaining efficiency and the

safety of passengers.

The numbers and sizes of staircases/escalators are determined by
checking the capacity against AM and PM peak flow rates for both normal

and emergency conditions such as delayed train service, fire etc.

Passenger handling facilities comprise of stairs/escalators, lifts and ticket
gates required to process the peak traffic from street to platform and vice-
versa (these facilities must also enable evacuation of the station under

emergency conditions, within a set safe time limit).
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(xiii)

(xiv)

(xvi)

Ticketing Gates - Ticketing gates’ requirement has to be calculated taking
the gate capacity as 30 persons per minute per gate. Passenger forecast
for the horizon year 2041 has been used to compute the maximum design
capacity. At least three ticketing gates shall be provided at any station
entry even if the design requirement is satisfied with only one gate.
Uniform space has to be provided in all stations where gates can be

installed as and when required.

Ticket Issuing Machines - Manually Operated Machines will be provided at
stations from the beginning. Automatic vending machines can also be

introduced for fare collection at a later stage.

Stairs, Escalators and Lifts for Normal and Emergency Operations -
Provision has been made for escalators in the paid area. On each
platform, one escalator has been proposed. In addition, two staircases are
provided on each platform. These stairs and escalator together should
provide an escape capacity adequate to evacuate maximum accumulated
passengers in emergency from platforms to ground. However, in 2041,

additional emergency exit stairs (2.0 m wide) would be required.

Passenger Information Kiosks and Commercial Kiosks - Passenger
Information Kiosks and Commercial Kiosks are provided in the unpaid and

paid areas of the concourse respectively.

Construction Methodology

Sub-Structure

Each pier will be of RCC construction founded on RCC pile foundation. For

protection of the pier from any damage from moving vehicles collision etc. a

concrete crash barrier is also provided around the pier up to a height of 1.20 m.
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b)

d)

Grade of Concrete
It is proposed to carry out construction work with design mix concrete through
computerized automatic batching plants with following grade of concrete for

various members as per design requirement/durability considerations.

i) Piles - M -30/M-35

ii) Pile cap - M-35

iii) All precast element for station - M-40/M-50/M-60
iv) Cantilever piers and portals - M-40/50

V) Composite Girder - M-40/50

Vi) Other Miscellaneous Structure - M-30/M-35

Reinforcement and Pre-stressed Steel

It is proposed to use HYSD 415/500 or TMT steel as reinforcement bars.

For pre-stressing work, low relaxation high tensile steel strands with the
configuration 12 T 13 and or 19 T 13 are recommended for use (conforming to
1S:14268).

Land

Proposed alignment largely traverses on the median of existing/proposed road
and land requirement has been kept minimal. Land may be required for Entry/Exit
structures for station buildings and for Maintenance Depot. The detail of land

required for the project is provided in the appendix.

Requirement of Land

Broadly, land is required for the following:
e MTS structures along the alignment, station entry and exist structures.
e Depot/Maintenance facilities

e Temporary Construction Depots and work sites
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f)

g)

h)

4.15

e Traction and Auxiliary Sub-stations

Land for Elevated Stretch

For elevated section, piers supporting the viaduct are planned and located on the
median of road so that the existing roads remain in use as usual. Accordingly,
necessary permission for using such right-of-way will have to be obtained from the
concerned authorities. Elevated stations are proposed in single level and double
level and structure will span across the road. All entry/exit points will be located

beyond the service roads for keeping movements of traffic unhindered.
Land for Stabling Line/Maintenance Facilities
Stabling lines/maintenance facilities are planned on elevated deck slab behind

SEZ near building No.6. For this, necessary permission for using this piece of

land on permanent basis will have to be obtained from the concerned authorities.
Land for Temporary Construction Depots/Yards

On temporary basis about 4 to 5 hectares of land will be required during
construction period for setting up of construction depot/casting yard etc. HUDA
has suggested land for establishing casting yard at sector 52-53 at Gurgaon.

At each station small piece of land measuring of 400/120 sq m will be required to
house Traction Sub Station/Auxiliary Sub Station. This can be combined with the
Station Building.

Utilities

Identification of Utilities

. Since the selected alignment traverses mostly on the central verge of the
road, infringement with underground utilities is minimum along the

alignment.
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o However, infringement will be unavoidable in respect of overhead HT
line/LT line and street lighting poles. In addition, at station locations and at
some other locations, following utilities have been found during survey :

- Gas pipeline
- Storm water drain

- Optical fibre cables

There are trees along the alignment at some of the locations. There are trees on
the green belt along NH-8 and on the Moulsari Avenue adjacent to Media Centre
opposite Mall of India. Wherever infringement of HT/LT line are avoidable same
has to be converted into underground cabling system to the satisfaction of utility
authority. Regarding street light pole, the same can be shifted to both side of the
central verge to provide proper illumination on the road. In case of utilities, as and
when obstruction in the form of gas pipeline/ storm water drain/ optical fibre cable
etc is encountered, route of such utility will be diverted in consultation with utility
owner. In the extreme case if the utility owner does not permit diversion of the
concerned utility, slight changes in the configuration can be done. The details of

the above have been worked out for taking approval of appropriate authorities.
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5.0

5.1

5.2

5.3

5.4

5.5

5.6

5.7

POWER SUPPLY SYSTEM AND ITS PARAMETERS

Power supply will be obtained at 33 KV/11 KV. At 3 stations traction cum auxiliary
sub-stations will be established for converting the supply to 750 V DC for traction
supply and 415 V 3 phase AC for feeding different auxiliary systems at 415/240 V
AC. At other stations only Auxiliary sub stations will be provided. Depot will have
separate TSS cum ASS.

Each auxiliary sub-station will be equipped with 2 cast Resin Dry type
transformers of rating 315 KVA/450 KVA, which will convert 33KV/11Kv voltage to
415 volts. Out of two transformers one transformer will be kept standby. Each
station will have ASS or TSS cum ASS. Depot will have separate ASS.

Auxiliary sub-station will feed Auxiliary load of the station eg. Station lighting,
escalators, lifts, air conditioning, signalling & communication, UPS, AFC UPS, fire

system etc.

The total requirement of power for the system will be around 3500 KVA.

For traction, the power supply to the rolling stock would be at 750 DC with 3 rail
current collection system. 750 V DC power will be fed to the rolling stock through

current collector provided on each side of the bogies of each coach.

The specific energy consumption for running the trains will be 70 to 75 watt hour
per tonnes km for the system. The total demand for the system would be 3500
KVA.

For station lighting the local supply will be used generally. In case of power
failure, battery backed UPS would be used for the 25% of the station lighting so
that even in case of total failure of both 11 KV or 33 KV local supply, about 25%
lights will be available for evacuating the passengers from the stations. In addition

each station will have one DG set of rating approx 100 KVA.
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5.8

5.9

5.10

5.12

Power supply in signalling system, telecommunication system and ticketing
system will be made available from the local supply. In addition, all these systems
will have their own UPS for ensuring power supply during failure at least for 2

hours.

A SCADA system (Supervisory Control And Data Acquisition) is proposed to be
installed for monitoring both traction power supply as well as auxiliary power
supply system from OCC which will be provided in the Depot. The SCADA system
will also provide facilities to monitor the working of escalators, lifts and other major

safety systems to be provided for the proposed mass transit system.

The station will be provided with water supply for fire protection measures. For

fire fighting the following will be provided:

(a) Main electrical pump for fire fighting
(b) Booster Pump as required

(c) Water tank with adequate capacity
(d) Fire detection and Alarm system
(e) Fire extinguisher

Ventilation and Air conditioning System:

As all the stations will be elevated, normally ceiling fans will be provided both in
the platform and in the concourse area providing adequate ventilation for the
passengers. Window type or split type AC machine will be provided for control
room, signals, telecommunication & equipment room and AFC equipment room,

as required. In Depot centralized AC may be provided.
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6.0

6.1

6.2

6.3

6.4

6.5

ROLLING STOCK

In present day metro systems, rolling stock with VVVF technology and 3 phase
induction motor is normally used. This technology offers the advantage of smooth
acceleration, retardation and high speed of rolling stock. Also it eliminates the
need for a regular maintenance of DC motors because of their commutaters. In
addition, VVVF technology offers a relatively easier method of regeneration of
electric power while braking thereby as much as 20% of the power can be
regenerated and fed to the traction power supply system to be used by other

rolling stock in circuit.

The inter station distance as proposed in the alignment will vary between 680 and
978 metres. In that short stretch, achieving 80 kmph may not be possible.
However, the rolling stock suitable for maximum speed of 80 kmph will be ideal for

the proposed design parameters.

Introduction of new type of rolling stock will need detail trials to establish their
safety from various points of view and will take considerable time and money. In
view of this it will be a prudent decision to adopt the specification of Bengaluru
Metro Railway Corporation Specification. This type of rolling stock will carry about
900 to 1000 passengers in a train of 3 coaches, comprising of 2 motor coaches at
the 2 ends and a central trailer coach with 8 passengers / 80 m. The number of
rakes that would be needed to carry the passengers will be about 5 initially
including standby and depending on the actual traffic need No. of rakes may be

increased to about 8 in the year 2031.

The rolling stock will run with 750 V DC with 3™ rail power collection system.
Initially, the stocks may have to be imported. Such rolling stock is available

internationally and therefore can be procured within a reasonable time.

The alignment will have a maximum gradient of almost 3%. It should be ensured
that the motors are powerful enough so that even when one motor coach is out of
order during operation, the working motor coach may be able to negotiate the

above stiff gradient.
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6.6

For the comfort of the passengers the coaches may be provided with AC to keep

the inside temperature at a comfortable level during summer months. No coach

heating is proposed for the winter months. The basic performance parameters of

the rolling stock may be as given below :

Maximum speed 80 kmph
Starting acceleration on flat track 1.0-1.1 m/s®
Constant acceleration 1.0 m/s?
Deceleration emergency 1.3 m/s®
Nominal service brake (deceleration) 1.0 m/s?
Minimum horizontal curve radius — main line | 120 m
Minimum horizontal curve radius — depot | 120 m

area

Minimum vertical curve radius — main line 1500 m

Maximum grade

3% (in exceptional cases) 2% (Normal)

Traction system

750 V DC with 3 rd rail current collection.

Train Composition

3 cars : 2 Motor Coaches (with Cabs) + 1
Trailer Coach.

Range of ambient temperature for nominal
performance

-4°Cto +55°C

Maximum adhesive coefficient 0.18

Maximum jerk rate 0.65 m/s” to 0.75 m/s?
Maximum gradient for normal starting | 3%

conditions

Noise levels Less than 80 dBA

EMI/EMC reduction measures

Compliant with EN 50121-3-2 standard

Properties of interior materials

Fire resistant, low smoke emission as per
NF F 16 101 standard

Tare weight of car

About 40 MT for motor coach and 35 MT for
trailer coach

Car body

Corten Steel / Stainless Steel / Aluminium

Seating Arrangement

Transverse

Carrying capacity

About 300 passenger per car

Bogie

Standard Gauge
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Train Control CATC
Length of vehicle 21.0-22.0m
Coach Width 2.88 m (as per BMRCL)
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7.0

7.1

SIGNALLING SYSTEM

We have recommended that the signaling system be selected to suit the proposed

headway of 2 min, which can only be achieved by the use of modern day signalling

system, viz. Continuous Automatic Train Control (CATC) system as adopted in various

metros of the world.

7.2

7.3

7.4

7.5

The proposed system of CATC shall be planned for a headway of 120 seconds or

less.

Stations provided with points and crossings will have fixed line side signals with

multi aspect. The points and signals will be worked from the Operation Control

Centre (OCC) and computer based interlocking may be adopted.

Signalling system shall meet or exceed the requirements of CENELEC standards
EN 50126, EN 50128, EN 50129 for Reliability, Availability, Maintainability and
Safety (RAMS) for all electronic signalling equipment.

The CATC system should have the following sub-system with all their usual

features :

Automatic Train Protection: This will be the backbone of the safety of
signalling. This will prevent over-speeding, protection against roll back and
apply emergency brake in case of any untoward failure. Permanent speed
restriction may also be incorporated into the system for negotiating sharp
curves. In addition, provisions will also be made for introducing temporary

speed restrictions, wherever necessary.

Automatic Train Operation: This will control the acceleration, coasting and
deceleration of train and control the stopping location in the stations. It will
also give the platform side door opening command. The door closing may
be done by the train driver. The train starting will be through conscious

operation of the train driver through operation of a train starting button.
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iii) Automatic Train Supervision System: The complete system operation will
be supervised from OCC through Automatic Train Supervision System.
Time tabling, train regulation, crew and rake management may also be
done from the OCC. All maintenance activities will also be controlled from

this control centre.

7.6 The signalling work will need various works to be done on the rails and on track
bed. Hence, this work will need close coordination with civil engineering
department. The work will also have to be planned in close coordination with
electrical department for ensuring power supply at the time of execution of

signaling works.
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8.0

COMMUNICATION SYSTEM

The state of art communication network connecting the different locations of the Mass

Transit System like stations, depots moving trains and staff working along the railway

tracks with the Operating Control Centre is an essential requirement for efficient running

to meet the service requirement. Reliable communication channels for carrying voice

data and video signals are proposed to be deployed. The communication system shall

be composed of the following sub-systems :

(1)

(2)

(8)

(9)

Train Radio Communication System for communication between OCC and the

running trains.

Control telephone system for communication between the OCC and the different

stations.

Telephone systems connecting different functionaries of the maintenance,

operation and administrative departments.

Public Address System in each station with the facility of overriding

announcement facility from the OCC.

Train public address system for announcement by driver of the train with

overriding announcement facility from the central control.
A master clock system to display the same time at all stations.

Passenger information system providing display boards at different locations in
every stations. The display may be controlled by the OCC and in case of failure of

OCC it should be possible to be operated locally.

A CCTV system to have surveillance of the different important locations of the
station area. The pictures of the CCTV will be displayed both in the station
master’s room as well as in the OCC.

All the above communication system will be carried by means of optical fibre
transmission system, which will be able to meet all the above requirement very

conveniently and efficiently.
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9.0

TICKETING SYSTEM

Automatic fare collection and passenger control system is envisaged for the system to

avoid deployment of a large number of checking staff. The system will comprise of the

following major components :

(1)

(2)

3)

Ticket issuing machines — Manual Ticket Office Machines (TOM) operated by

operators.

Passenger Operated Machines (POM) may be used but are envisaged to be

installed for the future

Passenger Control Gates - These gates are proposed to be suitable for Smart
Cards and Token Tickets. The Smart Cards will be used for multi ride operation,
whereas tokens will be used for single ride operation. Flat type gates may be

used as they are slightly faster in operation than the tripod gates.

Four types of gates will be used for the system.

a) Entry type gate — These gates will admit passengers from unpaid area into

the paid area on production of a valid token ticket or Smart Card.

b) Exit gate — These gates will allow a passenger to come out from paid area
into the unpaid area at the destination station of the passenger by use of

the token ticket or the Smart Card for its operation.

C) Reversible type of Gates - This will be the main volume of the gates to be
used in the station. These gates can be used both as entry gates and also
as exit gates. The mode in which it will operate will have to be set by the
Station Master depending on the traffic requirement. The traffic nature
envisaged for the system will be predominantly directional in the morning
and the evening periods and thereby use of reversible gate will be very

economical.

d) Wide gate for wheel chaired persons
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In addition, a station computer system will be provided for data collection and also

for control of the different AFC equipment of the station by the Station Master.
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10.0 BLOCK COST ESTIMATE

Cost (Rs. In
Description Cr.)

Civil Station with E&M and Finishing 104
Via-Duct 126
Depot 90
Sub-Total Civil 320

Systems Track & Installation 28
Rolling Stock 190
Signalling 40
Communication 20
AFC 20
Lift & Esc 22
Depot P&M 20
Power Sysyem 60
Sub-Total Systems 400
Total Hard Cost 720
Engineering & PM Consultancy 35
Utility Diversion & Rehab 11
Pre Operative Expense including but not
limited to Insurance and Employee cost,

Financing cost, Administrative

Overheads, Training and Development

and Connectivity Charges 109
Contingency** 67
Land Lease 10
Total Cost (Excluding Financing

Cost)* 952

* In addition to the aforesaid EPC cost, additional capital expenditure in the form of IDC, Reserve Requirement and other

related soft cost may be required.

** Contingency includes changes in project cost that may arise due to change in scope of work attributable to change in

design at the time of detail design phase of Civil as well as system package.
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APPENDIX -1

Land Requirement for the project

LAND DETAIL (AREA IN SQM)

S.N. LAND USED FOR TOTAL
1 2.5M STRIP AREA VIADUCT 11,489
2 DEPOT 13,867

SUB TOTAL 25,356
3 ADDING STATION PLATE/ENTRY 24 917
STRUCTURE AREAS ’
SUB TOTAL 24,917
4 CASTING YARD 34,400
GRAND TOTAL 84,673
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APPENDIX -2

List of Approvals required:

Approvals

Authority and Timeline

Technical parameters from Central Government

Track structure

Strength of bridges

Standards of signalling system

Traction system

General structural character of civil works and size
rolling stock

Schedule of Dimensions

@ *po0oTwD

Central Government

(before CMRS application)

General Rules, Rules for opening

CMRS / MoUD
(before Commercial operation)

Tree cutting / Transplantation

Forest Department
(before this activity is started)

Traffic diversion

DCP/Traffic
(before this activity is started)

Fire clearance

Fire Office
(during construction)

Building Completion

T&C
(before commercial operation)

Power Connection

DHBVN
(during construction)

Shifting of electrical lines and other utilities

DHBVN, Local Municipal
authorities

(during construction)

EIG nomination for Electrical Safety

MoP through MoUD
(before commercial operation)

EIG approval

EIG
(before commercial operation)

Lift Inspector and Escalator Inspector

Local Lifts Inspector
(before commercial operation)

Prior clearance for New type of Traction equipment

CMRS
(before commercial operation)

CMRS — Commissioner Metro Rail Safety T&C — Town and Country Department, Haryana
MoR — Ministry of Railways DHBVN — Dakshin Haryana Vidyut Nignam Ltd
MoUD - Ministry of Urban Development EIG - Electrical Inspector

MoP — Ministry of Power
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APPENDIX -3
POWER DEMAND
Trains Per Hour Gross Per Hour Per Hour Per Hour Per Hour Per Hour Rounded
. . weight | Gross Traction Traction Station Depot Total Up Peak
trips | Trains/ | Load Per .
Year . . of train | Tonne/ Power Power Power Power Power Power
per car factor | Direction .
hour Traffic in hour Demand Demand Demand Demand Demand Demand
tonnes (MW/km) (Mw) (MWw) (MW) (MW) (MVA)

Peak hour 15 3 100% 15000 180 2700 0.15 0.92 0.70 1.00 2.62
Non-Peak 10 3 75% 6000 135 1350 0.09 0.58 0.70 1.00 2.28 3.50
Non- 0 3 0% 0 0 0 0.00 0.00 0.13 0.75 0.88
Revenue
NOTE :

In the final stage, when peak hour frequency will be 2 mts (30 trips per hour), the traction power demand will be double and the total
power requirement will increase to approximately 6 MVA. Incoming cable capacity should be kept agccordingly.
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1.1

21

2.2

APPENDIX 4

Conceptual Operation and Maintenance (O&M)
Plan for MetroRail Gurgaon

Project background

Purpose and progress of the project

IERS, ITNL and DLF have formed a Special Purpose Vehicle named Rapid MetroRail
Gurgaon Ltd (RMGL) for the financing, construction and operation of the Metro Link from
Sikanderpur Station of Delhi Metro to NH-8 in Gurgaon.

The project will serve DLF Cybercity and neighboring area and will be operated integrated
with the Delhi Metro Sushant Lok Line. In particular, there will be a transfer station
between Delhi Metro Gurgaon Line and Gurgaon Metro at Sikanderpur Station, as well as
a common ticketing system between Delhi Metro and Gurgaon Metro.

400,000 people are planned to live or work in Cybercity. Roads being congested by
private cars and in the absence of bus services, the future metro will be a very
competitive travel option for commuters within DLF Cybercity and between DLF Cybercity
and Delhi.

The SPV was awarded the Contract in July 2009.

Conceptual O&M plan

Role of Operator

An experienced Operator will be assigned the task and will cover all aspects related to
daily operation and maintenance and some commercial activities of the proposed system.

Operator would set up a dedicated operating and maintenance company (the Metro
Opcom) with all the staff necessary for the control room, the ticket selling, the station
management, the customer care, the maintenance of the rolling stock, track, signalling,
power, communication, E&M equipment, ticketing system, etc. Some of these
maintenance activities could also be subcontracted by the Metro Opcom to the Supplier
of the equipment.

As such, the involvement of the Metro Opcom would cover:

- Review of project design and preliminary activities from the operating point of view to
insurance smooth and safe operation and maintenance in the future

- Preparation of COD with the recruitment and training of the operating, maintenance
and commercial and administrative employee, as well as the drafting of the operation
maintenance and safety documentation

- Daily operation, maintenance and commercial activities of the proposed system with
an aim at high quality standards (RAMS, punctuality, cleanliness, passenger care,
etc.) and high passenger ridership (marketing and commercial plans, passenger
information and care, integration with Delhi Metro and other modes, etc.)

Integrated ticketing system and clearing house
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Addressing integrated ticketing is a key factor of success, providing passengers using
Metro Rail Gurgaon and Delhi Metro in a combined travel chain with a “seamless
journey”.

Integrated ticketing system will be a very effective way of encouraging people to use
public transport, as one of the main advantages is the ease and convenience for the
riders — travelling throughout Gurgaon and Delhi Metro systems -whereas operated by
different service providers -with a single ticket and/or an electronic system such as a
smartcard.

A clearing house will have to be set up to assign the revenue which are collected, to the
operators -physically, the clearing house is a central ticketing and card management
computer system.

Customer service, passenger information, marketing of the services,
commercial organization

Marketing and promotion of the service are key issues to attract passengers and keep
them loyal to the new metro system. This is all the more important since the SPV will
derive most of its revenues out of the passenger fare box.

The SPV has to design and introduce Customer Service and Communication plans:
a) Customer Service Plan
The following is part of our Customer Service approach:

Develop a Customer Care and Service Culture: A dedicated “customer service policy” will
be introduced to assure that the needs of the customer come first in every aspect of
supplying public transport service. Considering that our operating staff will interface with
and assist customers, this will require:

. The development of key recruitment criteria and standards for our staff,
. A comprehensive initial and ongoing in-house training program.

Provide passengers with a clear, consistent and homogeneous, reliable and up-to-date
information system: tools using the latest available technology may be developed and
promoted to passengers. These will provide accurate and useful information at every
stage of the journey — under normal conditions and in case of planned events or service
disruptions in order to:

. Help potential customers to finalize their choice concerning the organization of
their travel

. Favor the best travel and help the customer not to make mistakes, well manage
his time through clear signage, visible marking out and efficient real-time
information

. If necessary, reduce the consequences of an incident or a dysfunction, giving the

customer necessary information to adapt and carry on travelling

The following is be covered by our information approach: signage and way-finding,
information at stops — including usage of PID and Variable Message Boards at stops and
Public Address announcements, onboard vehicles, on paper, remote information — call
centre and website, information on mobile phones.
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Among the innovative services developed by Operator, information on mobile phones has
become a key tool to provide immediate and up-to-date information. Operator launched
two types of services on mobiles — in place for years in several countries:

. A 24-hour access to up-to-the-minute timetable text messaging service that takes
into account up-to-date services. This timetable service provides the convenience
of having personalised travel information directly to their cell phone and gives
passengers more control over how they can adjust their travel plans

. A travel alert service. The travel alert service lets passengers know when the
service has been disrupted, delayed or cancelled. This service provides the
convenience of being informed as soon as there is a disruption to the scheduled
service.

Make customer complaints and feedback an asset. we take complaints very seriously and
consider that passengers who complain give us the opportunity to correct the immediate
problem, to restore goodwill and to keep passengers loyal.

Pilot customer satisfaction: a comprehensive measurement and tracking system will be
set to monitor passenger satisfaction and improve customer service. Our approach is
based on an ongoing internal extensive process turning customer satisfaction surveys
and other tools into improvement schemes and action plans.

b) Communication Plan

Give RMGL personality. create an image and communicate so that it is clearly seen as a
modern service; and promote its key unique features: frequent and reliable metros, latest
passenger information technology and high quality customer service.

Keep regular passengers loyal: Once the customers become regular riders, a key
communication tool will be relationship marketing. Some of the objectives of this
approach will be to:

. Reward existing regular passengers,
. Encourage greater use of the system by infrequent or new customers,
. Develop partnerships with well-known brands and local companies to provide

added value to passengers.
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Cost Detailing

fllo. Item Unit | Rate (in Rs. Cr.) Qty. | Amount (In Cr.)
1 | Alignment and Formation
1.1 | Viaduct Single Track Km 25| 29 72.5
1.2 | Viaduct Double Track Km 315 1.7 53.55
Elevated Six Station Building with
1.3 | Viaduct including E&M Works LS 104
1.4 | Depot Including E&M Work LS 90
Sub Total 320
2 | Track inlcluding Laying of Track Km 3.75 8 28
3 | Rolling Stock Cars 12.65 15 190
4 | Signalling LS 40
5 | Communication LS 20
6 | AFC LS 20
7 | Lift & Escalator LS 22
8 | Depot P&M LS 20
9 | Power System LS 60
Sub Total 400
Misc. Utilities, roadwork, other civil work
such as median station signages,
10 | rehabilitation LS 11
11 | Land Lease LS 10
12 | Consultancy : Engineering and PM LS 35
13 | Contingency** 67
14 | Pre Operative Expense LS 109
Total Cost (Excluding Financing Cost)* 952

The rates are based on actual discussion with vendors/contractors, applicable rate for BMRCL.

*In addition to the aforesaid EPC cost, additional capital expenditure in the form of IDC, Reserve Requirement and other

related soft cost may be required under the financing package.

** Contingency includes changes in project cost that may arise due to change in scope of work attributable to change in

design at the time of detail design phase of Civil as well as system package.
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