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INTRODUCTION
The Hyderabad Metropolitan Area spreads over 1905 Sq.Kms. This area is
greater than that of other metropolitan cities like Delhi, Calcutta, Bangalore
and Chennai. HUDA is a nodal agency for promoting planned development of
the city which makes it automatically the nodal agency for studying and
implementing transport related projects within the urban agglomeration.
Population
The population of Hyderabad city grew from 0.448 million in the year 1901 to
6.383 millions in the year 2001. The city is defined to be the area under MCH,
10 municipalities and remaining part of HUDA area. Growth of population
since 1971 is shown in Figure 1. During the decade 1981-91, the city
recorded an increase of 55.78% in its population from 2.99 millions to 4.67
millions. But this growth was not persistent during the period 1991-2001.
During this period city recorded a growth of 36.6% pushing the population to
6.383 millions, in the year 2001.
Projected population as per Draft Master Plan - 2021 for HUDA area is 9.055
millions and 13.644 millions in the year 2011 and 2021 respectively. Besides
there is a floating population of the order of a million a day.
Motor Vehicle Growth
The main forms of transport in the city presently are two-wheelers, cars and
Public Transport which comprise mainly of buses and three wheelers. The
number of registered motor vehicles was 1.56 million in 2001. The growth in
motor vehicles has been at a rate of 11.5% per annum during the period
1996-2001.
The share of two wheelers out of the total registered vehicles is over 74%.
The city has also a very large number of three wheelers (more than 71,000).
This indicates the inadequate supply of public transport system. The growth of
vehicles is shown in Fig. 1.1.
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Growth of Population

Fig. 1

16

13.64

14
12

Millions

10

9.06

8

6.38
6

4.67
4

2.99
2.09

2
0

1971

1981

1991

2001

2011

2021

Year

Vehicle Growth

Fig. 1.1
1.56

1.6
1.4

1.16

In Millions

1.2

0.99

1
0.73

TOTAL

0.8

TWO WHEELERS

0.6
0.33

0.4

0.23
0.1

0.2

0.06

0
1
1996

2
1986

3
1996

4
2001

Year

Hyderabad Metro Rail (MRTS) Project

5

Executive Summary
Road Accidents
The number of accidents that occurred in MCH area in the last decade is
given in Table 1. It can be seen that road accidents have been growing over
the years. About 12% of the accidents are fatal and remaining 88% injurious.
Two wheeler / Car were involved in 50% of the accidents, while about 10%
involves RTC buses / lorries each and about 15% involved Auto rickshaws.
Number of Accidents within MCH Area
Accident
Type
Fatal

Injurious

Total

1992

1993

1994

1995

1996

Table 1
1997

1999

2000

2001*

312

310

337

347

342

357

380

425

214

18.9%

17.5%

17.5%

15.2%

14.1%

12.9%

14.7%

14.9%

1.6%

1339

1463

1593

1932

2080

2404

2210

2422

1620

80.3%

81.1%

82.5%

82.5%

84.8%

85.9%

85.3%

85.1%

88.4%

1651

1773

1930

2279

2422

2761

2590

2847

1834

* Data up to 31/07/2001, Source: MCH
* Fig for 2001 are upto 1.7.2001

Public Transport System
Public transport system should be the soul of a city. The presence of a good
public transport system can deliver better environmental conditions, faster
speeds of travel, better mobility and economic growth.
The existing public transport in Hyderabad mainly comprises bus system
exclusively operated by the State run Andhra Pradesh Road Transport
Corporation (APSRTC). The modal share by the bus transit system in
Hyderabad at present is 45% of total vehicular transport demand against the
Ideal modal share of 70-75% in favour of public transport for the city of size of
Hyderabad. This shows that a large proportion of demand is being met by
personalized and intermediate modes of transport which is resulting in
increased road congestion and higher emissions.
AIR POLLUTION
High growth in motor vehicles has led to over-crowded roads and a polluted
environment. The transportation sector is the main contributor to the ever
increasing air pollutant concentration in Hyderabad. According to a recent
Hyderabad Metro Rail (MRTS) Project
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study, cars and two-wheelers contribute 11% and 78% respectively of the
total transport related air pollution and vehicles are responsible for around
64% the total air pollution load. The alarming increase in the pollution has
been primarily responsible for most of the respiratory problems. The total
pollution emission load for various years in Hyderabad is given in Table 2.
The Table indicates increasing emissions over the year. Higher pollution is
largely due to inadequate public transport system.
Daily Pollution Emission of Hyderabad

Table 2

S.No.

Year

Total Load (Tonnes/Day)

1

1997-1998

934

2

1998-1999

978

3

1999-2000

1040

4

2000-2001

1123

5

2001-2002

1272

Source: APPCB

2.

EARLIER STUDIES
Regional Engineering College, Warangal was appointed by HUDA to carry out
comprehensive traffic and transportation plan known as Hyderabad Area
Transportation Study (HATS) in 1983 along with short, medium and long term
proposals, the study recommended LRT system for the Corridors for a length
of 51.5 Km.
1.

L.B.Nagar – Kukatpally

2.

Khairatabad – Tollychowki

3.

Falaknuma – Ranga Mahal via Charminar

4.

M.J. Market – Airport

In 1988 M/s RITES carried out feasibility study for LRTS, Hyderabad and
proposed implementation of 22.5 Km length on three Corridors is given below:
1.

Bala Nagar – Khairatabad (9.5 Km)

2.

Khairatabad – Charminar (7 Km)

3.

M.J. Market – Dilsukh Nagar (6 Km)
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The construction cost at 1988 prices are 307 Crores.
In 1992 ILFS along with Government of Andhra Pradesh has updated the cost
and traffic figures for the following LRT Corridors.
1.

Kukkatpally Housing Board – Khairatabad

2.

Khairatabad – Afjal Gunj

3.

Afjal Gunj – Koha Pet fruit market.

In 1994, Government of Andhra Pradesh engaged RITES as Sub-consultant
for introduction of LRT on BOT basis. Three top consortia are short listed after
advertisement. However, the attempt failed due to BOT partner wanted major
concession and major cost and revenue estimates.
In 1999, Japan Trade External Organisation, carried out a feasibility study and
recommended MRT on the route from Bala Nagar to Dilsukh Nagar (20.6
Km).
The project cost at 1998 prices was 2338 Crores. They also recommended
that implementation on BOT System is not feasible and Governments
financial assistance is required with forty (40) years loan repayment period.
Route Selection and Transport Demand Forecast Zoning
For the purpose of transport demand estimation, the entire study area of
Hyderabad Metropolitan Area has been delineated into 129 zones. Among
them 67 are the zones within the municipal corporation area and the
remaining zones are in 10 municipalities and other HUDA area.
Population and Employment Projections
Population data for the year 2001 has been collected from the Census
Department. Population projections for the year 2011 and 2021 have been
worked out from the Master Plan, 2021 of HUDA. Employment projection has
been done for the year 2011 and 2021 in consultation with master plan of
HUDA, considering 2003 as the base year. Summary of population and
employment projections is presented in the table 3.
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Population and Employment Projections
2003(in Millions)

Table 3

2011(in Millions)

2021(in Millions)

Population

6.00

9.06

13.64

Employment

2.00

2.81

4.50

Existing Travel Characteristics
Following primary traffic and travel surveys were carried out in March and
April 2003 in order to know travel characteristics of the citizens of Hyderabad
and to project the transport demand on the proposed MRTS.
•

Household survey (5000 samples – about 0.5% of house holds)

•

Classified traffic volume survey along with O–D Survey (40 locations)

•

Bus stop surveys

•

Bus passenger boarding and alighting surveys

•

Speed and Delay survey along major corridors

•

Road network inventory for all major roads

Total daily person trips conducted in the year 2003 are estimated to be 63.4
lakh. Out of these, vehicular trips are 50.5 lakh. Share of trips by bus is 44%
of total vehicular trips. Only 0.2% of trips are by rail at present. A staggering
39% of total vehicular trips are conducted by two wheelers. Auto rickshaws
account for more than 9% of total vehicular trips. These figures indicate
inadequate supply of mass transport system. Higher use of personalized and
paratransit motor vehicles is resulting in acute traffic congestion on roads. If
the mass transport system is not augmented now, the conditions are expected
to deteriorate further in future. For the city size of Hyderabad, modal split in
favour of mass transport should be around 70% while presently it is only less
than 45%.
3.

TRANSPORT DEMAND FORECAST
Four Stage transport planning process has been adopted to carry out
transport demand forecasts. This comprises trip generation, trip distribution,
modal split and trip assignment.
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Per Capita Trip Rates for the years 2003, 2011 and 2021 are given in the
following table. The increment over base year value has been worked out
using growth rates as adopted in Chennai, Bangalore and Delhi for similar
studies given in the Table 4.
Adopted PCTR (Vehicular) Value

Table 4

Year

PCTR Value

2003 (Observed)

0.73

2011

0.80

2021

0.90

The observed modal split between public, private and IPT transport are
45:45:10 with introduction of Metro, the modal split in favor of public transport
is assumed to be 65% by the year 2011 and 70% by 2021.
For trip distribution, Gravity Model has been used. For the purpose of trip
assignment, Capacity Restrained Assignment technique has been followed.
The other assumptions made while working out the transport demand
projections on the proposed Metro corridors of Hyderabad include;
1.

The integrated transport network includes the future road network
proposals (2021) and Multimodal Railways network with proposed
stations.

2.

Proper inter-model integration facilities, including approach roads
are assumed to be available at all Metro stations.

3.

Proper Feeder buses have been planned at major Metro stations.

4.

Wherever possible, proper passenger integration has been
assumed between Multi modal System Stations and Metro Stations.

Selection of Alternative Metro Corridors
The different alternatives of Metro system have been worked out and
evaluated. Road network and Multi Modal Suburban Commuter Transport
System, now under implementation, is common in all the alternatives.
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ALTERNATIVE 1
•

Road Network, as envisaged by different city authorities i.e., MCH,
HUDA, and it consists of roads with right of way of 18 meters and
above.

•

Multi Modal Suburban Commuter Transport System, with proposed
stations

•

Metro network

i)

Miyapur – Chaitanyapuri

ii) Secunderabad – Charminar – Falkanuma Railway Station
iii) Kachiguda – Toli Chowki
ALTERNATIVE 2
•

Road Network, as envisaged by different city authorities i.e., MCH,
HUDA, and it consists of roads with right of way of 18 meters and
above.

•

Multi Modal Suburban Commuter Transport System, with proposed
stations

•

Metro network
i)

Miyapur – Chaitanyapuri

ii)

Secunderabad – Osmania Medical College – Zoo – NTR
Nagar

iii)

Kachiguda – Toli Chowki

ALTERNATIVE 3
•

Road Network, as envisaged by different city authorities i.e., MCH,
HUDA, and it consists of roads with right of way of 18 meters and
above.

•

Multi Modal Suburban Commuter Transport System, with proposed
stations

•

Metro network
i)

Miyapur – Chaitanyapuri

ii)

Secunderabad – Osmania Medical College – Zoo – NTR Nagar
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ALTERNATIVE 4
•

Road Network, as envisaged by different city authorities i.e., MCH,
HUDA, and it consists of roads with right of way of 18 meters and
above.

•

Multi Modal Suburban Commuter Transport System, with proposed
stations

•

Metro network
i) Miyapur – Chaitanyapuri
ii) Secunderabad – Osmania Medical College – Charminar Falaknuma Railway Station

ALTERNATIVE 5
•

Road Network, as envisaged by different city authorities i.e., MCH,
HUDA, and it consists of roads with right of way of 18 meters and
above.

•

Multi Modal Suburban Commuter Transport System, with proposed
stations

•

Metro network
i) Miyapur – Chaitanyapuri
ii) Secunderabad – Osmania Medical College – Charminar –
Falaknuma Railway Station
iii) Secunderabad – Hi-tech City

The Kukatpally – Dilsukhnagar corridor has been extended on both ends and
is now Miyapur – Chaitanyapuri corridor.
Evaluation of Alternative Metro Corridors
Summary of the results of the above five alternatives for the year 2008 has
been given in the Table 5. As seen from the table below, the intensity of
utilization (ie passenger km per route km) is more in alternative 5.
Secunderabad – Hitech city corridor is not feasible as a fully elevated corridor
from engineering point of view due to steep gradients, large number of ups
and downs along the alignment and the presence of 4 fly-overs enroute.
Alternative 4 is the next best alternative and therefore alternative 4 is
recommended for implementation in Phase I and detailed analysis is done for
Hyderabad Metro Rail (MRTS) Project
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this alternative. When the Government decides to take up the Secunderabad
– Hi-tech City Corridor, Corridor II can be extended over this route.
Evaluation of Alternative Metro Corridors – 2008

Table 5

Alternative

Length
(Km)

Number of
Passengers
(lakh)

Pass-Km
(lakh)

PassKm/km.
(lakh)

Alternative 1

47.92

12.77

119.90

2.61

Alternative 2

48.29

11.33

108.40

2.34

Alternative 3

37.63

8.84

84.58

2.37

Alternative 4

38.05

11.12

101.88

2.73

Alternative 5

48.80

16.70

148.18

3.16

Summary of Traffic Demand Forecast
The summary of transport demand forecast is presented in the Table 6 and 7
for the year 2008 and 2021 for MRTS corridors of Hyderabad. It is seen that,
with a network length of 38.05 Km, the proposed MRTS would carry 11.12
lakh passengers per day. The passenger km carried would be 101.88 lakh
and the intensity of utilization (passenger km carried per km) would be 2.73
lakh for the year 2008. The MRTS system would carry 18.11 lakh passengers
per day in the year 2021. The passenger km carried would 179.39 lakh and
the intensity of utilization (passenger km carried per km) would be 4.81 lakh.
Summary of Transport Demand – 2008

Table 6

Section

Length
(Km)

Number of
Passengers
(lakh)

PassKm
(lakh)

PassKm/km.
(lakh)

Miyapur- Chaitanyapuri

25.57

7.33

79.07

3.12

Secunderabad
–
Charminar - Falaknuma

12.48

3.78

22.81

1.90

Total

38.05

11.12

101.88

2.73

Hyderabad Metro Rail (MRTS) Project
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Summary of Transport Demand – 2021
Section

4.

Table 7

Length
(Km)

Number of
Passengers
(lakh)

PassKm
(lakh)

PassKm/km.
(lakh)

Miyapur- Chaitanyapuri

25.57

12.13

140.99

5.57

Secunderabad – Charminar
- Falaknuma

12.48

5.98

38.39

3.19

Total

38.05

18.11

179.39

4.81

Average
Lead
(km.)

9.90

PLANNING AND DESIGN PARAMETERS
DMRC is already implementing Phase I of Delhi Metro project. Various design
norms and parameters have been firmed up by DMRC after detailed studies
of norms followed by Metro systems in various countries. However, Delhi
being a much bigger Metropolitan City than Hyderabad, its needs are
different. Passenger carrying capacity required for Delhi Metro system is
almost double to that of Hyderabad Metro system. However a similar system
is proposed for adoption for Hyderabad city although with reduced capacity.
Certain modifications to the design norms have been recommended keeping
in view the specific needs of Hyderabad city and with and idea of
standardisation of parameters for other metropolitan and major cities in the
country (with the exception of Mumbai and Delhi). Both the corridors proposed
for Hyderabad will be fully elevated and no underground construction is
envisaged.
For the elevated section of Hyderabad Metro a ‘U’ shaped deck as adopted
for Line No.3 of Delhi Metro has been recommended with overall top width of
9m (track center 3.7m to 4.0m) to carry both the tracks. The section has a
walkway at the floor level of the coach for emergency evacuation of
passengers. A 15 t axle load has been selected for Hyderabad as against 17 t
for Delhi.
Hyderabad Metro system will have modern, lightweight rolling stock made of
stainless steel. Trains are proposed to be air-conditioned, consisting of 3
coaches initially and 6 coaches in future. Maximum acceleration (1.0 m/sec2)
Hyderabad Metro Rail (MRTS) Project
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and maximum deceleration (1.1 m/sec2) parameters are similar to that of
Delhi Metro system.
The system is proposed to have Standard Gauge tracks as this will facilitate
provision of sharp curves with radii upto 120m. Other geometrical parameters
are similar to that of Delhi Metro System.
It is proposed to provide 750 V dc, third rail traction system for Hyderabad
Metro in place of 25 kV ac overhead traction system planned for Delhi. The
other systems like Signalling with Automatic Train Control and Protection
system, Automatic Fare Collection system and tunnel ventilation, etc. are
more or less similar to that of Delhi Metro system.
5.

ROUTE ALIGNMENT
The Miyapur – Chaitanyapuri corridor starts from Miyapur on NH 9. The
Station is planned in “off road” location to provide terminal station. Connection
to the Depot on further north is provided from this station. The proposed
alignment continues on NH 9 towards south and passes through JNTU
college, Kukatpally housing board colony and Kukatpally. The alignment
passes through the Bala Nagar industrial area and reaches Bharat Nagar
flyover where it moves on the west side of the flyover to provide integration
with MMTS station at Bharat Nagar.
After crossing the South Central Railway tracks the alignment returns to the
central verge of the NH 9 after the flyover and continues towards Khairtabad
via Erra Gadda, ESI hospital, Sanjiva Reddy Nagar, Ameerpet, Punja Gutta
and Erramanzil. All the areas are commercially developed and have
residential colonies nearby.
At Khairtabad integration with MMTS and road based traffic is provided. The
alignment moves through the low lying area to avoid Visveswaraya flyover
and passes in front of NTR Gardens alongside the Hussain Sagar. A station is
provided at Secretariat to serve all the above recreation areas as well as the
secretariat. The alignment moves towards Assembly via public gardens. An
important station is proposed at assembly which will serve Public Gardens,
Assembly and Stadium nearby. From here the corridor touches the Nampally
station, Gandhi Bhawan, M J Market and reaches Osmania Medical college.
Hyderabad Metro Rail (MRTS) Project
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The Metro Office is proposed near Gandhi Bhavan while interchange with the
second corridor is planned at Osmanaia Medical College with the two stations
provided one above another. The alignment touches Imliban Bus Stand
(planned as Asia’s biggest Bus Stand) and reaches Malakpet where again
integration with MMTS is provided. From Malakpet the alignment passes
through New Market, T V Tower and DilsukhNagar Bus Stand before reaching
the terminal Station at ChaitnyaPuri. Provision has been kept for extending
this line at both ends in future through the extension towards L B Nagar may
be required in Phase II.
The 25.6 km long elevated corridor has 25 stations. The right of way along
most of the length is sufficient to provide elevated corridor.
The second corridor is planned form Secunderabad to Falaknuma via
Charminar. The corridor is planned as elevated corridor for entire length due
to planning by the state government for widening the roads along the corridor
for most of the areas.
The terminal station is provided across the platforms of Secunderabad station
and the alignment reaches median of the Bhoiguda road after crossing the
railway’s coaching yard. On Bhoiguda road it passes in front of newly
constructed Gandhi Hospital and continues via Chikada palli Road and
Narayan Guda Road. The alignment passes over Narayan guda drain by the
side of road bridge and crosses Naryana guda flyover as double elevated.
The alignment crosses the road to Kacheguda station and goes through
Sultan Bazar and Koti road before reaching Osmania medical college where it
goes above the first corridor. A link line is provided for rake interchange
between the two corridors at this station.
The alignment continues through heavily built up area and passes adjacent to
M G Bus stand and crosses Musi River and joins Purani Haveli road near
Salarjung Museum. This road is being widened by the state government as
part of pedestrainisation project in Charminar area. The alignment continues
on Purani Haveli road with a station near Charminar and turns to join Sardar
Patel Road after Charminar. It continues on Sardar Patel Road to Falaknuma
via Shalibanda, Shamsher Ganj and Janganmetta. All these areas are part of
the old city and are densely populated.
Hyderabad Metro Rail (MRTS) Project
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The corridor is 12.6 Km long and is having 14 stations. A small deport is
located at Falaknuma for stabling, inspection and minor repairs.
Road widening is necessary in Sultan Bazar area and the stretch between
Medical College – Musi River along with few locations in Narayanaguda area
and on Sardar Patel Road.
Future extension of this corridor to the South beyond Falaknuma is not
expected to take place. However provision has been kept for future extension
of this line to the north beyond Secunderabad Railway station to the
Cantonment area or along S.P.road to the Hi-Tech city.
6.

VIADUCT STRUCTURE
The proposed viaduct structure for the Hyderabad Metro is a ‘U’ shape deck
carrying two tracks on single pier located on the median of the road. The
width of the deck is 9.1 m and the pier will be 1.45 m to 1.6 m diameter. A
road clearance of 5.5 m is ensured below the viaduct structure. The
foundation shall be open foundation at most of the locations though pile
foundation socketed in rock may be necessary at certain isolated locations.
The superstructure shall be pre-cast segmental construction which will cause
minimal inconvenience to the road users.

7.

STATION PLANNING
The basic planning for stations, as developed for Delhi Metro over the last five
years, has been used to plan the stations for Hyderabad Metro also. However
the size of stations for Hyderabad Metro is smaller than that of Delhi. Stations
have designed to fit in existing road width as far as possible.
Twenty five stations are planned on the Miyapur – Chaitanyapuri corridor. On
the Secunderabad – Falaknuma corridor fourteen stations are planned. All the
stations on both the corridors are elevated. Stations located on the middle of
the road have been designed with elevated concourse with access from both
sides of the road.
All the elevated stations except terminal stations are provided with side
platforms while terminal stations are provided with one island and one side
Hyderabad Metro Rail (MRTS) Project
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platform. This has been planned to facilitate continuous construction of
elevated section carrying two tracks and to avoid reverse curves on the
approaches of the stations.
An interchange station between the two corridors is planned at (Osmania)
Medical college. The second corridor flies over the first corridor as double
elevated. The station has a common concourse at gro und level. A link line
between the two corridors is also provided at this station for transfer of rakes.
Stations have been divided into two distinct areas, namely public and nonpublic (technical areas). The public area is further sub divided into unpaid and
paid area. Provisions for escalators are made at all stations in paid area for
future. However at a few important stations escalators shall be provided from
the beginning itself. Lifts for disabled passengers are provided at all stations.
Traffic integration facilities are provided at following locations given in Table 8.
Location-Traffic Integration Facilities
S.No. Corridor Metro Station

Table 8
Integration with

1.

1

Bharat Nagar

Bharat Nagar MMTS station

2.

1

Khairtabad

Khairtabad MMTS station

3.

1

Nampally

Hyderabad Station

4.

1

Emliban

Inter city Bus stand

5.

1

Malakpet

Malakpet MMTS station

6.

1

Dilsukh Nagar

Dilsukh Nagar Bus depot

7.

2

Secunderabad Secunderabad station

8.

2

Faluknama

Faluknama Station

In addition facilities are also proposed for integration with city buses at
important stations.
8.

TRAIN OPERATION PLAN
Any public transport system, particularly a Metro system, is made attractive by
providing high frequency service both during peak and off-peak hours. For this
Hyderabad Metro Rail (MRTS) Project
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purpose short trains(3 coach consist) are proposed initially at 4 to 5 minutes
frequency during peak periods and 15 minutes frequency during slack periods
of the day. The frequency can be brought down to 3 minutes in future
depending upon the demand.
Salient features of the proposed train operation plan are:
•

Running of services for 19 hours of the day (5 AM to midnight ) with a
station dwell time of 20/30 seconds.

•

Make up of time of 5-10%, with 8-12% coasting.

•

Scheduled speeds of 32 to 35 Kmph.

For the purpose of planning, the peak hour peak direction trips(phpdt)
demands for different years indicated in Table 9.

Peak Hour Peak Direction Trips

Table 9
YEAR

LINE
2008

2011

2021

Line 1 – Miyapur – Chaitanyapuri

36016

39679

58862

Line 2 – Secunderabad – Charminar – Falaknuma

24113

26278

36987

Each 3-coach train will consist of two driving motor coaches (DMC) and a
trailer coach (TC), while 6 coach will consist of 2 DMCs, 2 MCs (motor
coaches) and 2 TCs. The capacity of each coach and trains is given below:
DMC

: 322 passengers,

3-Car Train : 1000 passengers,

MC and TC : 356 passengers
6 Car Train : 2068 passengers

Train operation plan (headway and train composition) for the year 2008, 2011
and 2021 during the peak hours is given below. For the train operation plan
during lean hours, details are given in chapter 3 of the Report.
Year 2008
3-car trains at 3 minutes headway are planned on corridor I the first year of
operation, i.e. 2008. The 3-coach train capacity with 3-min headway is 20,000
Hyderabad Metro Rail (MRTS) Project
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passengers / hour / direction. This optimum capacity may cause overcrowding for short duration on some sections, but will avoid excessive under –
loading on the remaining sections. On the corridor II, 3 car trains at 5 minutes
headway are planned with a capacity of 12,000 passengers / hours / direction.
This will cause slight overloading on some sections but will avoid excessive
under-loading on the other sections.
Year 2011
The train operation on the Corridor I is planned with 6-coach trains at 3
minutes headway in 2011 with a capacity of 41,360 passengers. On the 2nd
corridor 3-car train at 4 minutes headway is proposed with a capacity of
15,000 passengers / hour / direction may slightly cause over-crowding on
some sections, but will avoid excessive under-loading on the remaining
sections.
Year 2021
For the year 2021 train operation on corridor I is planned with 6-coach trains
at 2.5 minutes headway with a capacity of 49,632 phpdt. The planned
capacity is slightly less than the peak demand. Train operation on corridor II is
planned with 6-coach trains at 4 minutes headway in 2021 with a capacity of
31020 phpdt.
Details of capacity provided is summarised in Table 10 & 11
(I) Miyapur – Chaitanyapuri Corridor
Item

Table 10

2008

2011

2021

Coaches/Train

3

6

6

Head-way (minutes)

3

3

2.5

20,000

41,360

49,632

Phpdt

(II) Secunderabad – Falaknuma Corridor
Item

Table 11

2008

2011

2021

Coaches/Train

3

3

6

Head-way (minutes)

5

4

4

12,000

15,000

31,020

phpdt
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9.

ROLLING STOCK
Rolling stock for Hyderabad Metro has been selected based on the following
criteria:
•

Proven equipment with high reliability;

•

Passenger safety features, including fire resistance;

•

Energy efficiency;

•

Light weight equipment and coach body;

•

Optimised scheduled speed;

•

Aesthetically pleasing Interior and Exterior;

•

Low life cycle cost; and

•

Flexibility to meet increase in traffic demand.

The controlling criteria are reliability, low energy consumption, light weight and
high efficiency leading to lower annualized cost of service. The coach should
have high rate of acceleration and deceleration.
Keeping the above features in mid, 2.88 m wide stainless steel light weight
coaches are proposed for the Hyderabad Metro, with length of 20.8 m for
trailer coach and 21.05 m for motor coach. Height of coach is 3.8 m. Train
length for 3 coach train in 64.1 m while that of 6 – coach train is 128 m. The
Axle load is about 15 t for which the structures are to be designed.
Traction motors are 180 KW and propulsion system is 3-phase drive with
variable voltage and variable frequency (VVVF) control. Trains will have
regenerative braking system to save energy cost. Current collection is through
bottom collection from third rail at 750 Volt dc. Trains will be air-conditioned
and provided with automatic door closing and opening system. The trains will
have state of the art cab signaling with continuous automatic train control and
automatic train protection system. The trains will have passenger information
and announcement system.

Hyderabad Metro Rail (MRTS) Project
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Coaches have longitudinal seats with a seating capacity of 50 per coach and
total dense crush capacity of 322 (MC) to 356 (TC), at 8 persons/sqm.
No. of Coaches required
The no. of coaches required in the year 2008, 2011, 2021 are also given
below. These include operation and maintenance reserve.
2008
111
39
150

Corridor I
Corridor II
Total

2011
222
48
270

2021
270
96
366

10. POWER SUPPLY AND TRACTION SYSTEM
Traction System: - Traditionally, electric traction is used in Metro systems for
requirement of high acceleration and pollution-free services in urban areas.
There are 3 standard and proven systems of electric traction for use in metro
lines, viz: - 750 V dc third rail, 1500 V dc overhead catenary and 25 kV ac
overhead catenary system. Keeping in view the ultimate traffic requirements,
aesthetics, standardization, and other techno-economic considerations, 750 V
dc third rail traction system with bottom current collection is selected for
Hyderabad Metro.
Power Supply System: - Electricity is required for operation of Metro
systems for running trains, for station services, workshops, depots & other
maintenance infrastructure. Power requirements have been assessed for the
year 2008, 2011 and 2021 which are briefly summarized in Table 12
Power Demand Estimation (MVA)
Corridor
Line 1 – (Miyapur – Chaitanyapuri)
Line 2 – (Secunderabad – Falaknuma)
Total

Table 12

2008
19
9
28

Year
2011
31
11
42

2021
37
16
53

Keeping in view the reliability requirements, two 132/33kV receiving substations (one for each line) are proposed to be set up. As a stand-by source of
power, 33kV power supply will be taken from 132/33kV APTransco subHyderabad Metro Rail (MRTS) Project
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stations. Input power supply sources have been finalized in consultation with
Hyderabad Power Supply Authorities (APTransco & AP Distcom), which is
summarized in Table 13.
Power Demand Estimation(MVA)
Corridor Grid sub-station (Input voltage)
IDPL sub-station (132kV)
Line 1

Line 2

Hussain Sagar GIS sub-station
(33kV) (Stand-by source)
Chandrayangutta sub-station
(132kV)
Chilakalaguda GIS sub-station
(33kV) (Stand-by source)

Table 13
Location of RSS of Metro
Authority
Balanagar Truck Parking
Area
Direct 33kV feed at
Sachivalyam Station
Falaknuma Depot
Direct 33kV feed at Gandhi
Hospital Station

Further transmission of electric power will be done through 33kV cables,
which will be laid along the alignment on viaduct for catering to traction and
auxiliary power requirements.
Traction Sub-stations (33KV / 750 dc):- Traction sub-stations are proposed
at alternate stations for feeding 750V dc power supply to the third rail. These
traction substations (TSS) will be located at mezzanine floor of the station. An
additional TSS will be located in each maintenance depot. The total
requirement of TSS works out to be 14 and 8 for the Line 1 and Line 2
respectively.
Auxiliary Sub-stations (33/0.415kV):- Auxiliary sub-stations (ASS) will be
provided at each station and depot for meeting the auxiliary power
requirements of lighting, lifts, escalators, fire fighting, signaling & telecom, fare
collection etc.
Supervisory Control and Data Acquisition (SCADA) system:The entire system of power supply (receiving, traction & auxiliary supply) shall
be monitored and controlled from a centralized Operation Control Centre
(OCC) through SCADA system.
Standby Diesel Generator (DG) Sets: - In the unlikely event of simultaneous
tripping of all the input power sources or grid failure, power supply to stations
as well as to trains will be interrupted. It is, therefore, proposed to provide
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standby DG sets at stations to cater to the essential services, e.g. lift
operation, essential lighting, signal & telecom, fire fighting, etc.
Electric Power Tariff: - Cost of electricity is a significant part of Operation &
Maintenance (O&M) charges of a metro system (about 25-35% of total annual
working cost). Therefore, it is the key element for financial viability of the
project. Annual energy consumption is assessed to be about 80 million units
in initial years (starting from 2008), which will double by horizon year 2021.
Therefore, the power tariff for Hyderabad Metro should be at effective rate of
purchase price (at 132 & 33kV voltage level) plus nominal administrative
charges, i.e. at no profit no loss basis. This is expected to be in the range of
Rs. 2.50-2.75 per unit. It is proposed that the Government of Andhra Pradesh
takes necessary steps to fix power tariff for Hyderabad Metro at “No Profit No
Loss” basis. Financial analysis has been carried out based on this tariff
(Rs. 2.75 per unit) for the purpose of finalizing the DPR. Similar approach is
being pursued for Delhi Metro.
Managing Director, DMRC has already requested Principal Secretary,
Municipal Administration & U. D. Department, Government of A.P. to take up
the matter with the Government and electricity bulk distribution authorities
vide letter no. DMRC/Elec/16/Hyd-M/03/07 dated 25 March 2003.
11. S & T AND FARE COLLECTION SYSTEM
Train Control and Signalling System has been designed to meet a design
headway of 150 sec. and shall comprise Continuous Automatic Train Control
system and CAB- Signalling. Line side signals will be provided at all stations
with points and crossings, which shall be used for the purpose of back up
Signalling. The system shall be ‘Distance-to-Target’ based on fixed block type
using coded Audio Frequency Track Circuits. All the stations with points and
crossings shall be provided with independent SSI with facility to operate these
points and crossings locally as well as being Centrally Controlled from the
OCC. The CAB-borne and wayside signaling equipment shall be designed
with sufficient redundancy so as to meet the desired reliability and availability
requirements. The mimic panel for this corridor shall be housed in the OCC at
Gandhi Bhavan. The Depot shall be provided with an independent SSI.
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Telecommunication System shall comprise various sub-systems namely Fiber
Optic transmission system (FOTS), Telephone, Radio, Public address, Close
Circuit TV and Public Information display system etc. The FOTS shall have
armoured optical fiber cable with path diversity. The equipment proposed shall
be of synchronous digital hierarchy (SDH) in 1+1 configuration with add/drop
multiplexer at enroute stations to provide reliable backbone link. It is proposed
to provide ISDN-EPABX system to be integrated with other telephone
systems with access to PSTN and interface to radio system. The proposed
radio system shall support both train radio and hand held portable sets for
communication

with

central

control.

Microprocessor-based

Network

Management System covering radio / optical fiber based communication and
telephone exchange system shall be provided.
For trouble free and efficient ticketing and passenger control, computersied
Automatic Fare Collection (AFC) Systme has been proposed. The base AFC
system shall make use of “Contactless Smart Card Tickets” for multiple
journeys and contact less smart token for single journey, working with multiple
operators. The AFC system shall have equipment located at OCC and
stations. The ticket gates are proposed to have a handling capacity of 45
passengers per minute and can be reversible type.
Initially Booking office operated machine (BOMs) are proposed but provision
for Passenger operated machines(POMs) has been kept at stations.
12. MAINTENANCE DEPOTS
On the Miyapur – Chaitanyapuri corridor a maintenance depot along with full
workshop facilities has been proposed at Miyapur, adjacent to the terminal
station. The area of the Depot is about 40 Hectares. The site has a road
approach from the NH 9. A test track of 1 km length has been proposed in the
Depot. A washing plant is also proposed here.
Holding capacity of the Depot has been planned to be 45 rakes of 6 coach
each for inspection purposes and 6 rakes of 6 car each over hauling
purposes. Daily tests and checks shall be done at stabling sidings. 3 day, 15
day and 3 monthly inspection shall be done inside the Inspection Shed. The
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facilities shall be provided in phases and augmented as the train frequency
and formation increases due to growth in traffic. Overhauling of the rakes is
also planned at this depot.
On the Secunderabad – Falaknuma corridor a smaller depot is proposed at
Falaknuma an area of about 5 hectares. The Depot is proposed at elevated
level and will have stabling for 16 rakes of 6 coach each for inspection
purposes. A washing plant is also provided. The inspection bays for normal
inspection and workshop for repairs is planned at this Depot for independent
functioning. The rakes from this corridor are required to be taken to Miyapur
depot for overhauling.
13. OTHER ENGINEERING WORKS
Geo Technical Investigation
Geotechnical investigations were carried out along both the corridors upto a
depth of 10 m in soft rock and 3 to 4 m in hard rock. Soil and rock samples
were collected and tested in laboratory.
The top layer of soil is generally reddish silty sand with clay. The layer is
medium dense. Below this, is a layer of soft rock and a layer of hard rock.
For the elevated section shallow foundation on soft rock and pile foundation
upto 1.2 m dia socketed in rock is recommended. The bearing capacity of soil
is not likely to cause any problem for the foundations.
Utilities
The proposed Metro alignment is passing along major arterial roads of the city
road network, which are serving Institutional, commercial and residential
areas. A large number of surface and sub-surface utility services viz. sewers,
water mains, storm water drains, telephone cables, electric poles, traffic
signals etc. are existing along the proposed alignment. Details of the existing
utility services along the proposed alignment have been collected from the
concerned authorities, i.e. Hyderabad Municipal Corporation, Hyderabad
Water Supply and Sewerage Board, Andhra Pradesh Electricity Board, BSNL,
Hyderabad Metro Rail (MRTS) Project
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Reliance and Tata Telecom, etc. The affected portions of the services with
reference to the proposed alignment were identified and temporary diversion
& relocation proposals of the affected services have been indicated.
Land Requirement
Since land is scarce commodity especially in metropolitan areas, every effort
has been made to keep land requirement to the barest minimum and
acquisition of private property is minimal. Land is mainly required for Depots
and route alignment on sharp bends, station buildings, platforms, entry/exit
structures,

traffic

integration,

power

sub-stations,

ventilation

shafts,

administrative buildings and temporary construction depots / work sites etc.
Land requirement on the Miyapur – Chaitanyapuri corridor is about 46.06
hectares out of which 42.14 hectares belongs to government and public
sector organizations while 3.92 hectare is private land.
On the Secunderabad – Falaknuma corridor the total land requirement is
14.61 hectares out of which 7.99 hectares belongs to Government and public
sector and 6.62 hectares on private land. The major share of Govt. land on
the Secunderabad – Falaknuma corridor is about 7.0 hectares for the depot at
Falaknuma.
The estimated land cost is Rs. 143 crores.
Rehabilitation & Resettlement
The

project

involves

displacement

of

about

194

residences,

946

shops/offices, 33 small religious structures and few government properties.
Most of the affected structures are behind Khairtabad Railway station, Purani
Haveli road, Sultan Bazar, Putli Bowli and near M G bus station Road, station
locations and various junctions where sharp bends are provided. The
commercial areas to be displaced are generally from Malakpet and Osmania
Medical College.
The displaced persons are to be relocated in nearby areas, which are
identified and detailed out in the Report.
Property Development
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Like most rail-based mass urban transport systems world over, the proposed
Metro corridors are also not financially viable, though they are economically
very attractive. Therefore, in order to finance part cost of the project
construction, it is proposed to develop and exploit the potential of commercial
utilisation of real estate along / close to the proposed alignment on land.
Demand for space in insurance, finance, hospitality, information technology,
recreation, leisure and residential sectors is expected to increase substantially
in the near future. With the construction of the Metro corridors, demand for
other consumer sectors is also expected to go up. However for commercial
development with good return it is necessary to have Government land or
land at much cheaper rate. In all, eight plots (Government & private owned)
have been identified for property development and commercial utilisation.
Hence it is proposed to carry out commercial development along with the
stations which are located ‘off’ the road at the two Depots. Near Gandhi
Bhavan, where the office of the proposed SPV and Operation Control Center
are proposed, space for offices can be provided on 3 to 4 floors.
It is felt that significant funds cannot be generated through property
development during construction period but revenues to the extent of 12% of
the fare box collection will be raised through property development and
advertisements during operation.
14. ENVIRONMENTAL IMPACT ASSESSMENT
A detailed Environmental Impact Assessment Study has been carried out
along the proposed alignment. As a part of this study, comprehensive
environmental baseline data was collected. Both positive and negative
impacts of the project were assessed in detail. An important environmental
consideration of this project is that neither any forest area nor any plants /
trees of endangered species exist along the proposed alignment, though few
Jhuggi clusters / unauthorized constructions and residential / commercial
properties are affected. To minimise the negative environmental impacts, a
comprehensive Environmental Management Plan needs to be drawn up
based on the recommendations of the environmental report, both for
construction and operational phases, outlining necessary remedial measures.
Environment Protection Training and Research Institute (EPTRI), Hyderabad
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provided consultancy studies for Environmental Impact Assessment Studies
and Social Impact Assessment Studies.
15. COST ESTIMATES
Preliminary Cost Estimates for the two corridors have been prepared at April
2003 prices. The estimated cost at April, 2003 prices is Rs. 3205 crores
including land cost shown in Table14. The completion cost with project
completion in the year 2008 is Rs. 3603 crores including escalation. Interest
on loan during construction (IDC) works out Rs. 604 crores. Thus Including
escalation and IDC completion cost works out to Rs. 4206 crores.
Abstract Capital Cost Estimate for Hyderabad Metro
(Costs at April, 2003 price Level)
S.No.

Amount
(Rs.In Crores)

Description

1.

Land

2.

Civil Engineering Works

2.1

Alignment and formation

Table 14

Corridor 1

Corridor II

Total

81.98

61.39

143.37

2.1.1

Elevated

419.20

213.28

632.48

2.1.2

Utilities (Civil work) Environmental
Protection, Rehabilitation & resettlement

20.00

40.00

60.00

2.2

Station Buildings (elevated and at-grade).

275.00

154.00

429.00

2.3

Permanent Way

124.92

69.15

194.07

Sub Total (Item 2)
3.

Electrical works

3.1

Traction & Power Supply

1315.55

212.48

134.55

Sub Total (Item 3)

347.03
347.03

4.

S & T Works

4.1

Signaling & Telecommunication including
cable diversions

153.58

77.32

230.90

4.2

Telecommunication

39.45

18.61

58.06

4.3

AFC installations at stations

42.87

21.26

64.13

Sub Total (item 4)

353.09

5.

Depots

76.70

51.69

128.39

6.

Rolling stock (in 2007)

502.83

176.67

679.50

7.

GRAND TOTAL (Item 1 to 6)

2966.93

8.

General charges @ 8% inclusive of
contingency @ 3%

237.35

Grand total:

3204.28
Rs. 3205 Crores
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16. IMPLEMENTATION STRATEGY and PROJECT IMPLEMENTATION
On approval of Detailed Project Report immediate action is to be taken for the
following:
a) Signing of MOU between Andhra Pradesh Government and the Central
Government (MOUD) for jointly taking up the project.
b) Arranging institutional setup for implementation of the project.
c) Providing legal cover for the construction as well as operation and
maintenance stages of the project.
Institutional Arrangement
It is recommended to form an SPV for implementation of the project. As the
SPV needs to be vested with adequate powers to implement and operate the
system, it is recommended to form the SPV on the lines of Delhi Metro Rail
Corporation (DMRC). The SPV can be named as Hyderabad Metro Rail
Corporation (HMRC). It is proposed that the State Government and the
Central Government, each will have total equity of 40% shared equally and
share the land cost as an interest free subordinate loan to the SPV. As the
SPV formed on the lines of DMRC will have equal equity from Central and
State Governments, the number of Directors from the State and the Central
Governments will also be equal. While the Managing Director will be a
nominee of the State Government, the Chairman should be the Secretary,
Ministry of Urban Development and Poverty Alleviation of the Central
Government. The Board of Directors (BOD) are to be vested with full powers
to implement the project with adequate delegation of power to the Managing
Director for day to day working.
It is also recommended that a ‘High Power Committee’ headed by Chief
Secretary, Andhra Pradesh Government and comprising secretaries of the
concerned departments of the State Government and heads of civic agencies
be constituted to sort out the problems connected with implementation of the
project.
Hyderabad Metro Rail (MRTS) Project
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The Group of Ministers and Empowered committee set up for Delhi Metro
project by the Central Government could also continue for the Andhra
Pradesh Metro project for granting clearances on behalf of the Central
Government.
LEGAL FRAME WORK
Construction as well as operation of a Metro System needs a legal framework
due to involvement of public safety and other commercial and operational
matters. The existing legislation, viz. Metro Railways (Construction of Works)
Act, 1978 is not adequate as it covers only the construction stage of Metro
Railways and cannot be applied to Hyderabad Metro. The legislation for Delhi
Metro covers only the O & M stage and can not be made applicable to
Hyderabad Metro. As the construction of Hyderabad Metro is proposed to
start during 2003-2004, there is no time to enact a new legislation for
construction work. Hence it is recommended to amend the ‘Metro Railways
(construction of works) Act’ 1978 and make it applicable to Hyderabad (and
also other million plus population cities). However sufficient time is available
for enactment of new comprehensive legislation to cover both the construction
and operation & maintenance stages of Metro Railway.
Implementation Schedule

Table 15
Length in Km

No. of stations

Date of
commissioning

Miyapur – Khairtabad

14.14

14

January 2007

Khairtabad – M G Bus Stand

6.33

5

June 2007

M G Bus Stand - Chaitanyapuri

5.10

7

October 2007

Falaknuma – Medical College

6.00

6

December 2007

Medical College secunderabad

6.50

7

June 2008

Section

IMPLEMENTATION PROGRAMME
It is recommended that project be commissioned in five different stages. The
start date of the project is assumed as 1st January, 2004 leaving about 6
months period for financial closure after submission of the final project report.
The proposed date of commissioning of various section is given in Table 15.
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These targets can be achieved if action to set up the SPV is taken in 3-6
months and the work for detail design and tendering is started by September
2003.
17. ECONOMIC ANALYSES
The proposed system will provide a variety of benefits to the city and society,
viz. savings in fuel consumption, vehicle operating costs, travel time,
reduction in road accidents and air pollution etc. Economic analysis has been
carried out for the proposed Metro network by comparing “with “and “without”
project scenario. The ‘with’ project scenario takes into account, estimated total
costs that the local economy would be called upon to bear .The ‘without’
project scenario envisages a situation wherein the existing infrastructure
continues to be utilized taking into account increased estimated costs due to
higher projected traffic.
The benefits accruing as a result of project implementation are
•

savings in vehicle operating cost

•

reduction in congestion

•

saving in passenger travel time

•

reduced pollution and fuel consumption.

The cost and benefit streams arising under the above situations have been
estimated in terms of market prices and economic values have been
computed by converting the former using appropriate shadow prices.
The Economic Internal Rate of Return (EIRR) for Hyderabad Metro (phase-1)
has been worked out using Discounted Cash Flow technique to the net benefit
stream at economic prices and its value is estimated as 25.6%.
18. FINANCIAL ANALYSIS
The financial analysis for the project has been worked out taking into
consideration the completion cost, operation and maintenance cost as well as
the additional expenditure to be incurred in coming years for additional Rolling
Stock, Signaling and Telecom and augmentation of power supply system.
Fare structure has been suggested with a fare of Rs. 5 for distance upto 2
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Km, Rs. for distance of between 2 to 4 Km, Rs. 8 between 4 to 8 Km and Rs.
10 between 8 to 12 Km, Rs. 11 between 12 to 16 Km, Rs. 13 between 16 to
20 Km and Rs 15 beyond 20 Km from the year 2008. These have been
proposed for escalation @ 4 % per year. In addition earning is assumed @ 12
% of the fare box revenue from advertisement and commercial developments.
The comparative fare for Buses is given in table 16.
Comparison of Fare

Table16
Metro Liner Bus
Fare
Present
2008

Hyderabad
Metro Fare
2008

Ordinary Bus Fare

Metro Bus Fare

Present

2008

Present

2008

0 -2

2

2.43

4

4.86

5

6.08

5

2-4

3

3.65

4

4.86

5

7.30

6

4-6

4

4.86

5

6.08

6

7.30

8

6-8

4

4.86

5

6.08

7

8.52

8

8-10

5

6.08

6

7.30

7

8.52

10

10-12

5

6.08

6

7.30

8

9.37

10

12-14

6

7.30

7

8.52

9

10.95

11

14-16

6

7.30

7

8.52

10

12.17

11

16-18

7

8.52

8

9.37

11

13.38

13

18-20

7

8.52

8

9.37

12

14.60

13

20-22

8

9.73

9

10.95

13

15.82

15

22-24

8

9.73

9

10.95

13

15.82

15

Distance
(Km)

Based on this fare structure, FIRR for the project works out as 7.73%. For
preparation of fare policy, National Council of Applied Economic Research
(NCAER) was engaged as sub consultants.
19. FINANCING PLAN
For developing Financing Plan it has been recommended that 40% of the
project cost will be shared equally by the State Government and the Central
Government as Equity to the SPV. Land cost which works out to 4.46 % of the
project cost, will be provided by the Central Government and the State
Government in equal proportion as interest free subordinate debt. The
balance cost of the project will be raised by loan from the domestic market or
provided by the concessionaire if decided to adopt concessionaire model for
this project. Based on the current price, the total project cost will be about
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Rs.3205 crore without Escalation and IDC. The total cost with Escalation and
IDC comes out about Rs. 4206 crore.
20. CONCLUSIONS AND RECOMMENDATIONS
For successful implementation of any metro project, which by its very nature
is highly technical and complex, huge in size and to be executed in difficult
urban environments, political will and commitment is necessary. Decisions are
to be taken fast and the implementing agency must have the required work
culture, commitment to targets, safety, quality and cost consciousness.
Metro projects are highly capital intensive. On account of the high costs
involved and the need to maintain a fare structure within the affordable reach
of ordinary citizens, metro projects are not ordinarily financially viable. But
considering the overwhelming economic gains to the society and the fact that
cities with population of more than five million cannot just survive without an
efficient metro system, it is strongly recommended that the Hyderabad Metro
system be taken up for implementation in the financial year 2003-2004 itself.
This DPR is for first phase only. Hyderabad being one of the fastest growing
urban agglomerations of the country will need a bigger metro network. The
two corridors proposed in phase I will require to be extended. The corridor
from Secunderabad to Hi-tech City is very dense corridor from traffic point of
view and needs to be taken up on priority.
Based on the details as furnished in the Detailed Project Report the project is
recommended to be implemented on priority basis.
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1.

INTRODUCTION
The Hyderabad Metropolitan Area spreads over 1905Sq.Kms. This area is
greater than that of other metropolitan cities like Delhi, Calcutta, Bangalore
and Chennai. HUDA is a nodal agency for promoting planned development of
the city which makes it automatically the nodal agency for studying and
implementing transport related projects within the urban agglomeration.
Population
The population of Hyderabad city grew from 0.448 million in the year 1901 to
6.383 millions in the year 2001. The city is defined to be the area under MCH,
10 municipalities and remaining part of HUDA area. Growth of population
since 1971 is shown in Figure 1.1 During the decade 1981-91, the city
recorded an increase of 55.78% in its population from 2.99 millions to 4.67
millions. But this growth has not been persistent during the period 1991-2001.
During this period city recorded a growth of 36.76% pushing the population to
6.383 millions, in the year 2001.

16
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14
12

Millions

10
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8

6.38
6
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4

2.99
2
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0
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Projected population as per Draft Master Plan - 2021 for HUDA area, is 9.055
millions and 13.644 millions in the year 2011 and 2021 respectively. Besides
there is a floating population of the order of a million a day.
Motor Vehicle Growth
The main forms of transport in the city presently are two-wheelers, cars and
Public Transport which comprise mainly of buses and three wheelers. The
number of registered motor vehicles was 1.56 million in 2001. The growth in
motor vehicles has been at a rate of 11.5% per annum during the period
1996-2001.
The share of two wheelers out of the total registered vehicles is over 74%.
The city has also a very large number of three wheelers (more than 71,000).
This indicates the inadequate supply of public transport system.

Road Accidents
The number of accidents that occurred in MCH area in the last decade is
given in Table 1. It can be seen that road accidents have been grown over the
years. About 12% of the accidents are fatal and remaining 88% injurious. Two
wheeler / Car were involved in 50% of the accidents, while about 10%
involves RTC buses / lorries each and about 15% involved Auto rickshaws.
Number of Accidents within MCH Area
Accident
Type
Fatal

Injurious

Total

1992

1993

1994

1995

Table 1
1996

1997

1999

2000

2001*

312

310

337

347

342

357

380

425

214

18.9%

17.5%

17.5%

15.2%

14.1%

12.9%

14.7%

14.9%

11.7%

1339

1463

1593

1932

2080

2404

2210

2422

1620

80.3%

81.1%

82.5%

82.5%

84.8%

85.9%

85.3%

85.1%

88.3%

1651

1773

1930

2279

2422

2761

2590

2847

1834

* Data up to 31/07/2001, Source: Municipal Corporation of Hyderabad
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Public Transport System
Public transport system should be the soul of a city. The presence of a good
public transport system can deliver better environmental conditions, faster
speeds of travel, better mobility and economic growth.
The existing public transport in Hyderabad mainly comprises bus system
exclusively operated by the State run Andhra Pradesh State Road Transport
Corporation (APSRTC). A multi modal Rail based transport system was
introduced recently, mainly to serve suburbs. This however has not yet
become popular. The modal share by the bus transit system in Hyderabad at
present is 45% of total vehicular transport demand against the Ideal modal
share of 70-75% in favour of public transport for the city of size of Hyderabad.
This shows that a large proportion of demand is being met by personalized
and intermediate modes of transport which is resulting in increased road
congestion and higher emissions.
Air Pollution
High growth in motor vehicles has led to over-crowded roads and a polluted
environment. The transportation sector is the main contributor to the ever
increasing air pollutant concentration in Hyderabad. According to a recent
study, cars and two-wheelers contribute 11% and 78% respectively of the
total transport related air pollution and vehicles are responsible for around
64% the total air pollution load. The alarming increase in the pollution has
been primarily responsible for most of the respiratory problems. The total
pollution emission load for various years in Hyderabad is given in Table 2.
The Table indicates increasing emissions over the years. Higher pollution is
largely due to inadequate public transport system.
Daily Pollution Emission of Hyderabad

Table 2

S.No.

Year

Total Load (Tonnes/Day)

1

1997-1998

934

2

1998-1999

978

3

1999-2000

1040

4

2000-2001

1123

5

2001-2002

1272

Source: APPCB
Hyderabad Metro Rail Ltd.
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TRAFFIC STUDY
Four stage transport planning process has been adopted to carry out
transport demand forecasts. This comprises trip generation, trip distribution,
modal split and trip assignment.
Per Capita Trip Rate
Adopted Per Capita Rates for the years 2003, 2011 and 2021 are as given in
the Table 3. The increment over base year value has been worked out using
growth rates as adopted in Chennai, Bangalore and Delhi for similar studies.
Adopted PCTR (Vehicular ) value

Table 3

Year

PCTR Value

2003 (observed)

0.73

2011

0.80

2021

0.90

The observed modal split between public, private and Intermediate Public
Transport are 45:45:10 with introduction of Metro, the modal split in favour of
public transport is assumed to be 65% by the year 2011 and 70% by 2021.
For trip distribution, Gravity Model has been used. For the purpose of trip
assignment, Capacity Restrained Assignment technique has been followed.
The other assumptions made while working out the transport demand
projections on the proposed Metro corridors of Hyderabad include.
1. The integrated transport network includes the future road network
proposals (2021) and Multimodal Railways network with proposed
stations.
2. Proper inter – modal integration facilities, including approach roads are
assumed to be available at all Metro Stations.
3. Proper Feeder buses have been planned at major Metro stations.
4. Whenever possible, proper passenger integration has been assumed
between Multi modal System Stations and Metro Stations.
Summary of Traffic Demand Forecast
The summary of Transport demand forecast for the year 2011 and 2021 are
presented in Table 4 and Table 5. It is seen that, with a network length of
Hyderabad Metro Rail Ltd.
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58.50 Km. the Metro system would carry 16.75 lakh, and 23.75 lakh
passengers per day in the year 2011, 2021, respectively. The passengers km
carried would be 146.33 lakh, and 224.17 lakh and the intensity of utilization
(passenger km carried per km) would be 2.42 lakh, and 3.70 lakh for the year
2011 and 2021 respectively.
Summary of Transport Demand – 2011
Section

Table 4

Length Number of
(Km) Passengers
(lakh)

PassKm
(lakh)

MIYAPUR- CHAITANYAPURI

25.50

8.40

84.95

3.33

JUBLEE
BUS
STAND–
SECUNDERABAD - CHARMINAR
– FALAKNUMA

14.40

4.45

33.06

2.30

IICT – SECUNDERABAD
HITECH CITY – SILPARAMAM

20.80

3.90

28.32

1.36

60.70

16.75

146.33

2.42

–

TOTAL

Pass- Average
Km/km. Lead
(lakh)
(km.)

Summary of Transport Demand -2021
Section

Length
(Km)

Table 5
Number of PassPassengers
Km
(lakh)
(lakh)

PassKm/km
. (lakh)

MIYAPUR- CHAITANYAPURI

25.50

12.50

132.69

5.21

JUBLEE
BUS
STAND–
SECUNDERABAD CHARMINAR –
FALAKNUMA

14.40

6.15

47.27

3.21

IICT – SECUNDERABAD
HITECH CITY – SILPARAMAM

20.80

5.10

44.21

2.13

60.70

23.75

224.71

3.70

TOTAL

–

8.68

Average
Lead
(km.)

8.74

3. SYSTEM SELECTION
It is seen that Standard Gauge will be cost- effective, will enable Hyderabad
Metro to be at par with world-class metros and enable it to remain technically
up-dated in future. Standard Gauge will also enable setting up a
manufacturing base for coaches required for metros in other cities of the
country, as well create an export potential for such coaches. Adoption of
Standard Gauge is, therefore, recommended for Hyderabad Metro.
Hyderabad Metro Rail Ltd.

5

Track on Metro Systems is subjected to intensive usage with very little time
for day-to-day maintenance and therefore, it is imperative that the track
structure selected for Metro Systems should be long lasting and should
require minimum or no maintenance and at the same time, ensure highest
level of safety, reliability and comfort, without undue noise and vibrations. The
track structure has been proposed keeping the above philosophy in view. The
Track will be ballasted type for At- Grade portion of Depot (except inside the
Workshops, inspection lines and washing plant lines, where the track will be
ballastless type), whereas on Viaducts, it will be ballastless type. The Track
will be ballasted type for At-Grade portion of Depot (except inside the
Workshops, inspection lines and washing plant lines, where the track will be
ballastless type), whereas on Viaducts, it will be ballastless type.
For the elevated section of Hyderabad Metro ‘U’ shaped deck as adopted for
Line No.3 of Delhi Metro has been recommended with overall top width of 9m
(track center 3.7m to 4.0m) to carry both the tracks. The section has a
walkway at the floor level of the coach for emergency evacuation of
passengers. A 15 t axle load has been selected for Hyderabad as against 17 t
for Delhi.
Hyderabad Metro system will have modern, lightweight rolling stock made of
stainless steel. Trains are proposed to be air-conditioned, consisting of 3
coaches initially and 6 coaches in future. Maximum acceleration (1.0 m/sec2)
and maximum deceleration (1.1 m/sec2) parameters are similar to that of Delhi
Metro system.
It is proposed to provide 750 V dc, third rail traction system for Hyderabad the
other systems like Signalling with Automatic Train Control and Protection
system, Automatic Fare Collection system, etc. are more or less similar to that
of Delhi Metro system.

4. CIVIL ENGINEERING
The Tarnaka-Hitech City corridor starts from west of Tarnaka at IICT. The
station is planned in “on road” location to provide terminal station. Connection
to the Depot on further north is provided from this station. The alignment is
described from East to West and the chainages are increasing in the same
Hyderabad Metro Rail Ltd.

6

Executive Summary
direction. Accordingly the end of station platforms towards Tarnaka side are
referred as Eastern end and the end of station platforms towards Hi- Tech
City are referred as Western end. Further the localities lying on right hand
side of the alignment (in increasing chainage) are considered to be in North
and those situated in the left hand side of the alignment are considered to be
in South.
With starting point in the center of Krishan Devaraya Road, in Tarnaka the
alignment runs along the centerline of this road upto Mettuguda except at
Tarnaka flyover, where the alignment negotiates the flyover on south side. At
Mettgudda junction, the goes to connect the Secunderabad (M) station after
crossing the railway lines and takes right curve to the center of S P Road
The alignment has been taken on to Sardar Patel Road through ISKON
Temple Road. Once after reaching the S P Road, the alignment runs along
the S P Road and Begumpet Road up to Green Lands junction. The alignment
negotiates the existing flyovers, ROBs and other obligatory points en-route
with safe horizontal and vertical clearances.
It has been proposed to extend the Line – 2 corridor form Secunderabad up to
Jublee bus stand through Station road. This extended portion of Line 2, which
is also an elevated corridor would cross the Line- 3 corridor at Hari Hara
Kalabhavan junction. Hence, it is proposed to locate the Line -2 corridor in
double elevation as it has to cross the Hari Hara Kalabhavan flyover. Also a
combined multilevel station “Parade Grounds” has been planned integrating
Line 2 and Line- 3. However, no operational link is being planned between
Line-2 and Line-3.
Thereafter, the alignment turns towards right on to Lal Bunglow road and runs
along it upto Amirpet junction (junction of Lal Bunglow raod and Kukatpalli
roads) from where again it turns right runs along Kukatpalli road. Already an
elevated corridor from Miyapur to Chaitanyapuri (Line- 1) has been proposed
along Kukatpalli road. Hence, at this location these two corridors (Line-1 &
Line-3) cross each other. The line- 1has been planned as doubly elevated
over Line-3 and combined multilevel station has been planned integrating Line
-1 and Line-3. An operational link is being planned between Line-1 and Line3 at this location.
Hyderabad Metro Rail Ltd.
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From Ameerpet station, the alignment turns left on to Yusufguda road leading
to Yellareddyguda, Yusufguda, Madhuranagar,Police Lines, Jublee Hills
Check Post through , Peddamma Gudi and ultimately joins Hitech-City road at
Madhapur. From Madhapur the road is almost straight upto Hitech-City along
which the alignment runs up to Shilparamam, the last station of the corridor.
The 21.74 km long elevated corridor has 20 stations. The right of way along
most of the length is sufficient to provide elevated corridor.
Future extension of this corridor to the both side is expected to take place.
However, provision has been kept for future extension of this line.
Viaduct Structure
The proposed viaduct structure for the Hyderabad Metro is a ‘U’ shape deck
carrying two tracks on single pier located on the median of the road. The
width of the deck is 9.1 m and the pier will be 1.45 m to 1.6 m diameter. A
road clearance of 5.5 m is ensured below the viaduct structure. The
foundation shall be open foundation at most of the locations though pile
foundation socketed in rock may be necessary at certain isolated locations.
The superstructure shall be pre-cast segmental construction which will cause
minimal inconvenience to the road users.
Station Planning
The proposed Tarnaka - Hitech City corridor (line 3) runs westward from
Tarnaka in the east to Hitech City in the West via Begumpet, Amirpet, Jublee
Hills covering a distance of approximately 21 Kms. The proposed corridor is
integrated with Miyapur – Chaitanya Puri corridor at Amirpet, where the two
corridors run parallel for about 300m and intersect with Secunderabad Falaknuma corridor (now proposed to be extended northwards upto Jublee
Bus Stand ) at Parade Ground Station.
A total of 20 stations have been planned along the proposed Corridor. All the
stations are elevated and are generally located around 1000m to 1200m apart
though the intersection distance varies from 0.6 Km to 1.5Km due to traffic
and topographic reasons.

Hyderabad Metro Rail Ltd.
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All the elevated stations are provided with side platforms. This has been
planned to facilitate continuous construction of elevated section carrying two
tracks and to avoid reverse curves on the approaches of the stations.
An interchange station between the corridor III and I is planned at Ameerpet
at different levels. The station has a common concourse at ground level. A
link line between the corridors III and corridor I is also provided at this station
for transfer of rakes. Also an interchange station is provided at Parade
Grounds between corridor II and III.
Stations have been divided into two distinct areas, namely public and nonpublic (technical areas). The public area is further sub divided into unpaid and
paid area. Provisions for escalators are made at all stations in paid area for
future. However at a few important stations escalators shall be provided from
the beginning itself. Lifts for disabled passengers are provided at all stations.
Traffic integration facilities are provided at following locations given in Table 6.
Mode wise parking / halting requirement at stations
Name of station
1.IICT

Parking bays required
Car/two
cycle
Bus Auto
wheeler
2
15
2420
1210

Table 6

Area required in m2
Car/two
Cycle Total
Auto
wheeler
45
6050
1815 7910

2.Tarnaka

1

3

928

696

9

2320

1044

3373

3. S Lalguda

1

2

504

378

5

1260

567

1832

4.Mettaguda

1

2

741

556

7

1853

834

2694

5.Secunderabad(M)

1

2

581

436

5

1453

654

2113

6.Parde Ground

1

2

587

440

6

1467

660

2132

7.Pardise

1

3

1040

780

10

2600

1170

3780

8. Rasool Pura

1

3

869

652

8

2173

978

3159

9.Prakash Nagar

1

2

635

476

6

1587

714

2307

10. Begumpet

1

3

867

650

8

2167

975

3150

11.Amirpet

1

2

693

520

7

1733

780

2520

12.Madhuranagar

1

2

520

390

5

1300

585

1890

13.Yusf Guda

1

1

427

320

4

1067

480

1551

14. Road no. 5
15. Jublee check
post
16. Pedamma
Temple

1

2

613

460

6

1533

690

2229

1

2

560

420

5

1400

630

2035

1

1

427

320

4

1067

480

1551

1

1

373

280

4

933

420

1357

1

1

227

170

2

567

255

824

19. Hitech City

1

7

747

560

21

1867

840

2728

20. Shilparamam

1

6

980

490

18

2450

735

3203

17. Madhapur Ps
18. COD

*drop off/pick up of buses will be along the road and no separate area is being provided.
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In addition facilities are also proposed for integration with city buses at
important stations.
5. DEPOT
On the Tarnaka – Hitech City corridor a maintenance depot along with full
workshop facilities has been proposed at Tarnaka. The area of the Depot is
about 30.8 Hectares. The site has a road approach from the NH 9. A test
track of 0.90 km length has been proposed in the Depot. A washing plant is
also proposed here.
Out of 18 stabling lines, 6 car long, and 06 Nos. would be under covered
stabling shed. For the stabling at night, 23 rakes of 6 car (18 in stabling shed
and 4 in inspection shed 01 at terminal station) can be accommodated at
Tarnaka. For rake holding up to 23 rakes, the stabling provided in depot and
terminal station will be sufficient.
The facilities shall be provided in phases and augmented as the train
frequency and formation increases due to growth in traffic. Overhauling of the
rakes is also planned at this depot.

6.

TRAIN OPERATION PLAN
Any public transport system, particularly a Metro system, is made attractive by
providing high frequency service both during peak and off-peak hours. For this
purpose short trains (3 coach consist) are proposed initially at 4 to 5 minutes
frequency during peak periods and 15 minutes frequency during slack periods
of the day. The frequency can be brought down to 3 minutes in future
depending upon the demand.
Salient features of the proposed train operation plan are:
•

Running of services for 19 hours of the day (5 AM to midnight) with a
station dwell time of 20/30 seconds.

•

Make up of time of 5-10%, with 8-12% coasting.

•

Scheduled speeds of 34Kmph.

Hyderabad Metro Rail Ltd.

10

Executive Summary
For the purpose of planning, the peak hour peak direction trips(phpdt)
demands for different years indicated in Table 7.
Peak Hour peak direction traffic ( PHPDT) Demand
LINE
Line 3 – IICT - Shilpramam

Table 7

YEAR
2011
2021
125958
22478

Each 3-coach train will consist of two driving motor coaches (DMC) and a
trailer coach (TC), while 6 coach will consist of 2 DMCs, 2 MCs (motor
coaches) and 2 TCs. The capacity of each coach and trains is given below:
DMC

: 322 passengers,

3-Car Train : 1000 passengers,

MC and TC : 356 passengers
6 Car Train : 2068 passengers

Train operation plan (headway and train composition) for the year 2011 and
2021 during the peak hours is given table 8.
Table 8
Item

2011

2021

Cars/trains

3

3

Head-way (minutes)

5

4

12000

15000

PHPDT Capacity

For the train operation plan during lean hours, details are given in chapter 6 of
the Report.
•

Year 2011
The Train operation on Line-3 from IICI-shilparamam is planned with 3 car
trains at 5 mutes headway in 2011 with Peak Hour Peak direction capacity of
12000 (table – 7.5). This optimum Peak Hour Peak Direction Capacity
decided may slightly cause over crowding on some inter station sections, but
will avoid excessive under loading on the balance sections.

•

Year 2021
The train operation on Line-3-IICI-Shilparamam Corridor is planned with 3 car
trains at 4 minutes headway in 2021 with Peak Hour Peak Direction capacity
Hyderabad Metro Rail Ltd.
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of 15000 (table -7.6). This optimum capacity decided may slightly cause over
crowding on some inter station sections, but will avoid excessive under
loading on the balance sections.
7.

POWER SUPPLY AND TRACTION SYSTEM
Traction System: - Traditionally, electric traction is used in Metro systems for
requirement of high acceleration and pollution-free services in urban areas.
There are 3 standard and proven systems of electric traction for use in metro
lines, viz:- 750 V dc third rail, 1500V dc overhead catenary and 25 KV ac over
head catenary system.

Keeping in view the ultimate traffic requirements,

aesthetics, standardization, and other techno-economic considerations, 750V
dc third rail traction system with bottom current collection is selected for
Hyderabad Metro.
Power Supply System: - Electricity is required for operation of Metro system
– for running trains, for station services, workshops, depots & other
maintenance infrastructure. Power requirements have been assessed for the
year 2011 and 2021.
Keeping in view the reliability requirements, one 132/33 kV receiving substations is proposed to be set up. As a stand-by source of power, 33 kV
power supply will be taken from 132/33 kV APTransco sub-stations. Input
power supply sources have been finalized in consultation with Hyderabad
Power Supply Authorities (APTransco & AP Distcom).
Further transmission of electric power will be done through 33 kV cables,
which will be laid along the alignment on viaduct for catering to traction and
auxiliary power requirements.
Traction Sub-stations (33 kV/750 V dc):- Traction sub-stations are proposed
at alternate stations for feeding 750 V dc power supply to the third rail. These
traction sub stations (TSS) will be located at mezzanine floor of the station.
An additional TSS will be located in each maintenance depot.

The total

requirement of TSS works out to be 11.

Hyderabad Metro Rail Ltd.
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Auxiliary Sub-stations (33/0.415 kV):- Auxiliary sub-stations (ASS) will be
provided at each station and depot for meeting the auxiliary power
requirements of lighting, lifts, escalators, fire fighting, signaling & telecom, fare
collection etc.
Supervisory Control and Data Acquisition (SCADA) system:The entire system of power supply (receiving, traction & auxiliary supply) shall
be monitored and controlled from a centralized Operation Control Centre
(OCC) through SCADA system.
Standby Diesel Generator (DG) sets:
- In the unlikely event of simultaneous tripping of all the input power sources
or grid failure, power supply to stations as well as to trains will be interrupted.
It is, therefore, proposed to provide standby DG sets at stations to cater to the
essential services, i.e., lift operation, essential lighting, signal & telecom, AFC,
fire fighting, etc.
Electric Power Tariff:-

The cost of electricity is a significant part of

Operation & Maintenance (O&M) cost of the Metro System, which constitutes
about 25-35% of total annual working cost. Therefore, it is the key element
for the financial viability of the Project. The annual energy consumption is
assessed to be about 33 million units in initial years (2011), which may double
by horizon year 2021. In addition to ensuring optimum energy consumption, it
is also necessary that the electric power tariff be kept at a minimum in order to
contain the O & M costs.

Therefore, the power tariff for Hyderabad Metro

should be at effective rate of purchase price (at 132 & 33 kV voltage level)
plus nominal administrative charges i.e. on a no profit no loss basis. This is
expected to be in the range of Rs.2.50 -3.00 per unit. It is proposed that
Government of Andhra Pradesh takes necessary steps to fix power tariff for
Hyderabad Metro at “No Profit No Loss”, basis. Similar approach has been
adopted for Delhi Metro.

Hyderabad Metro Rail Ltd.
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8.

ENVIRONMENTAL IMPACT ASSESSMENT
A detailed Environmental Impact Assessment Study has been carried out
along the proposed alignment. As a part of this Study, comprehensive
environmental baseline data was collected. Both positive and negative
impacts of the project were assessed in detail. An important environmental
consideration of this project is that neither any forest area nor any plants /
trees of endangered species exist along the proposed alignment, though few
Jhuggi clusters / unauthorized constructions and residential / commercial
properties are affected. To minimize the negative environmental impacts, a
comprehensive Environment Management Plan needs to be drawn up based
on the recommendations of the environment report, both for construction and
operational phases, outlining necessary remedial measures.

Environment

Protection Training and Research Institute (EPTRI), Hyderabad provided
consultancy studies for Environmental Impact Assessment Studies and Social
Impact Assessment Studies.
9.

COST ESTIMATES
Abstract Cost Estimates for the corridor 3 has been prepared at December,
2005 prices which comes to Rs1950crores including land cost shown in
Table 9.

The completion cost (with all three corridors) in theyear2011 is

Rs.6387 crores including escalation.
Abstract Capital Cost Estimate for Hyderabad Metro

Table 9

Capital Cost Estimate for Hyderabad MRTS Corridor III.
(Costs at December, 2005 price Level)
Length = 21.74 Km (Fully Elevated)
Stations = 20

Hyderabad Metro Rail Ltd.
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S.No.

1.0
2.0
2.1
2.2
2.3
3.0
3.1
3.2.
4.0
5.0
5.1
5.2
6.0
6.1
6.2
6.3
7.0
7.1
7.2

8.

9.0

10.0
11.0
12.0
13.0
14.0

Description

Land
Sub Total (1)
Alignment and Formation
Elevated section including viaduct length in
station.
Entry to Depot
Link Line
Sub Total (2)
Station Buildings
Elevated stations
OCC bldg.
Sub Total (3)
Depot (Stabling, Washing & Inspection)
P-Way
Ballastless track for elevated Section
Ballasted track for siding etc in Depot
Sub Total (5)
Traction & power supply incl. OHE, ASS etc
Excl. lifts & Escalators
Elevated section
Lift for elevated stations
Escalator for elevated stations
Sub Total (6)
Signaling and Telecom
Sig. &telecom.
Automatic fare collection
Elevated section
Sub total (7)
R & R incl. Hutments etc.
Sub Total (8)
Misc. Utilities, road works, other civil
works such as median stn. Signages
Environmental protection.
Cost towards dismantling &
Reconstruction of side of bridge of
Begampet flyover
Sub Total (9)
Rolling Stock
Total of all items except Land
General Charges incl. Design charges @
5% on all items except land
Total of all items including G. Charges.
Contingencies @3%
Gross Total

Unit

Rate

Qty.

Without taxes
Detail as per Annexure
175.38
R. Km.

17.00

21.39

363.63

R. Km.
R Km

17.00
17.00

0.35
0.35

5.95
5.95
375.53

Each
LS

10.00

20.00

200.00
50.00
250.00
50.00

R. Km.
R. Km

4.95
1.44

21.39
6.00

105.88
8.64
114.52

R. Km.
Each
Each

5.00
0.20
0.80

21.39
60.00
80.00

106.95
12.00
64.00
182.95

R. Km.
Stn.
Each

11.50

21.74

250.01

2.50

20.00

50.00
300.01
25.00
25.00

2.50

21.74

54.35

LS

LS

R. Km.

Each

LS

5.00

4.90

59.35
279.30
1636.66

57.00

81.83

Say

Hyderabad Metro Rail Ltd.

Amount
(Rs.In
Crores)

1893.67
56.81
1950.48
1950
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10. FINANCIAL ANALYSIS
The financial analysis for the project has been worked out taking into
consideration the completion cost, operation and maintenance cost as well as
the additional expenditure to be incurred in coming years for additional Rolling
Stock, Signalling and Telecom and augmentation of power supply system.
Fare structure has been suggested with a fare of Rs. 6 for distance upto 2
Km, Rs. 7 for distance between 2 to 4 Km, Rs. 9 between 4 to 8 Km and Rs.
11 between 8 to 12 Km, Rs. 12 between 12 to 16 Km, Rs. 14 between 16 to
20 Km and Rs 17 beyond 20 Km from the year 2011. These have been
proposed for escalation @ 5% per year. In addition earning is assumed @ 12
% of the fare box revenue from advertisement and commercial developments.
The comparative fare for Buses is given in Table 10.
Table 10
Distance slabs in Kms
0-2
2-4
4-8
8-12
12-16
16-20
> 20

Fare in Rs.
2011
6
7
9
11
12
14
17

Based on this fare structure, FIRR for the project works out as8.73%. For
preparation of fare policy, National Council of Applied Economic Research
(NCAER) was engaged as sub consultants.
FINANCING PLAN
The financing of the Hyderabad metro is recommended on a BOT basis. An
SPV would be required to function as a regulatory authority over the
concessionaire. Rs.1785.0 Crore (Rs.3070.00 Crores if completion cost is
inclusive of taxes) is proposed as upfront grant to be shared equally between
the Central and state governments. Since it has been assessed that Rs.100
Crore can be raised upfront through Property Development, hence, the grant
value of Rs.1785 Crore can be adjusted for realization of Rs.100 Crore
Hyderabad Metro Rail Ltd.
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through property development and Rs.1685 Crore can be contributed as grant
by the two Governments. If the completion cost is inclusive of taxes, the grant
after adjustment for realization of Rs.100 Crore through property development
works out to Rs.2970.00 Crores. Land shall be made available to the
concessionaire free of cost by the State Government. Of the balance amount
it is proposed that the concessionaire shall carry out the financing in a
debt/equity ratio of 2:1. The residual value of his investment at the end of the
concession has been treated as nil.
The FIRR of the project is 8.73% and 7.32% for “without” Taxes and “with”
Taxes respectively.

11.

ECONOMIC ANALYSIS
The proposed system will provide a variety of benefits to the city and society,
viz., savings in fuel consumption, vehicle operating costs, travel time,
reduction in road accidents and air pollution etc. Economic analysis has been
carried out for the proposed Metro network by comparing “with” and “without”
project scenario. The “with” project scenario takes into account, estimated
total costs that the local economy would be called upon to bear. The “without”
project scenario envisages a situation wherein the existing infrastructure
continues to be utilized taking into account increased estimated costs due to
higher projected traffic.

The benefits accruing as a result of project implementation are
•

Savings in vehicle operating cost

•

Reduction in congestion

•

saving in passenger travel time

•

reduced pollution and fuel consumption.

The cost and benefits streams arising under the above situations have been
estimated in terms of market prices and economic values have been
computed by converting the former using appropriate shadow prices.
The Economic Internal Rate of Return (EIRR) for Hyderabad Metro (phase –I)
has been worked out using Discounted Cash Flow technique to the net benefit
Hyderabad Metro Rail Ltd.
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stream at economic prices and its value is estimatedas25.6% (calculated for
“without” Taxes scenario).
12. IMPLEMENTATION PLAN
On approval of Detailed Project Report immediate action is to be taken for the
following:
a) Signing of MOU between Andhra Pradesh Government and the Central
Government (MOUD) for jointly taking up the project.
b) Arranging institutional set up for implementation of the project.
c) Providing legal cover for the construction as well as operation and
maintenance stages of the project.

Institutional Arrangement
Experience of implementing Delhi Metro Project has shown that a Special
Purpose Vehicle (SPV), vested with adequate powers, is an effective
organizational arrangement to implement and subsequently operate and
maintain a metro rail project.

An SPV should, therefore, be set up for

Hyderabad Metro and registered under the Companies Act, 1956. This SPV
should be on the same lines as Delhi Metro Rail Corporation Ltd (DMRC) and
may be named as ’Hyderabad Metro Rail Corporation Ltd,’ (HMRC).
HMRC can implement the project through PPP route by inviting tender on
BOT or implement the project on ‘DMRC’ model.
In case of implementation on ‘DMRC’ model, since equity will be contributed
in equal proportion by the State and the Central Governments, it will have
equal number of Directors on its Board from these two Governments. While
the Managing Director of HMRC should be the nominee of the State
Government, its Chairman should be the Secretary, Ministry of Urban
Development & Poverty Alleviation, being the nominee of the Central
Government.
In case of implementation through PPP, Central government shall provide
viability gap funding only, hence only 1 or 2 directors may represent Central
Government.
Hyderabad Metro Rail Ltd.
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Executive Summary
In order to avoid delays usually associated with bureaucratic process of
decision-making, the Board of Directors (BOD) of HMRC should be vested
with full powers needed to implement the project. The BOD, in turn, should
delegate adequate powers to the Managing Director to take all decisions in
day-to-day matters. The Managing Director should be a technocrat of proven
record and impeccable integrity. A railway background would be an added
advantage. A metro background would be most desirable.
Legal Framework
Ministry of Urban Development, Government of India, vide its letter No. K14011/1/2005-Metro, dated 26.4.2006 conveyed the decision of GoI on the
legislative competence for Construction, Operation and Maintenance of Metro
Rail systems for various cities of the country. The policy states that Urban
Transport being a State subject, legislation for Operation and Maintenance of
Metro rail systems could be enacted by the concerned State Governments. It
is also conveyed that draft model legislation shall be circulated shortly by the
Ministry among the States.

State Government has to enact a Metro Act

covering Construction, Operation and Maintenance aspects of Metro Act
covering Construction, Operation and Maintenance aspects of Metro rail
system. The legislation should inter-alia contain provision for the following:
•

Functions and powers of the organization to be entrusted with the tasks
of implementing a metro system and its subsequent operation and
maintenance. This organization should be conferred adequate powers
to enable it to expeditiously implement the metro system and later to
operate and maintain it without any problem.

•

Acquisition of land for construction of a metro railway, including
acquisition of rights to use underground space below privately owned
buildings for laying a metro line.

•

As per the decision of GoI, for safety certification the institution of
Commissioner of Railway Safety should be used. The State legislation
may include an enabling provision for entrusting the responsibility of
safety certification to the Commission of Railway Safety.

Hyderabad Metro Rail Ltd.
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•

Statutory authority for deciding the compensation payable for losses,
injuries, casualties, etc., arising out of accidents involving metro trains.

•

Penalty for offences committed in metro trains or metro premises.

13. CONCLUSIONS AND RECOMMENDATIONS
For successful implementation of any metro project, which by its very nature
is highly technical and complex, huge in size and to be executed in difficult
urban environments, political will and commitment is necessary. Decisions are
to be taken fast and the implementing agency must have the required work
culture, commitment to targets, safety, quality and cost consciousness.
Metro projects are highly capital intensive. On account of the high costs
involved and the need to maintain a fare structure within the affordable reach
of ordinary citizens, metro projects are not ordinarily financially viable. But
considering the overwhelming economic gains to the society and fact that
cities with population of more than five million cannot just survive without an
efficient metro system, it is strongly recommend that the Hyderabad Metro
system be taken up for implementation in the financial year 2006-2007 itself.
This DPR is for 3rd corridor, DPR for first 2 corridors have already been
submitted by DMRC to Govt. of Andhra Pradesh in June, 2003. Hyderabad
being one of the fastest growing urban agglomerations of the country will
need a bigger metro network. The corridors proposed in phase I will require to
be extended. A study is already being carried out by M/s. L & T Ramboll
regarding identification of corridors for public transport system.

Based on

their recommendation further corridors may be added to the network.

Hyderabad Metro Rail Ltd.

20

Brief Project Report
for
Extension of Line-3 (Habsiguda – Shilparamam
as Nagole - Shilparamam)
of
Hyderabad Metro

prepared by

Delhi Metro Rail Corporation Ltd.
October, 2007
1

CONTENTS

SALIENT FEATURES

1-2

CHAPTER-1

INTRODUCTION

1-3

CHAPTER-2

DESIGN PARAMETERS

1-3

CHAPTER-3

ROUTE ALIGNMENT

1-4

CHAPTER-4

OTHER ENGINEERING DETAILS

1-9

CHAPTER-5

COST ESTIMATE

1-7

2

SALIENT FEATURES

1.

Gauge (Nominal)

1435 mm

2.

Route length of extended portion
(Between dead ends)

4.77 km

3.

Total route length of extended Line- 3

26.51 km

4.

Number of stations in extended portion
(All elevated)

03 Nos.

5.

Total number of stations for Line- 3
(After extension)

23 Nos.

6.

Traffic Forecast (for Line- 3 after extension)
Parameter
Daily Boarding (Lakhs)
PKM (Lakhs)
Average trip length (Phase I )

7.

2021
10.89
100.84
9.26

Train operation

a)
b)
c)
d)
e)

Designed PHPDT
Designed Train Headway
Operational Headway
Train Composition
Coaches required

8.

Design speed

9.

Traction Power Supply

10.

2011
5.5
44.93
8.14

a)
b)
c)
d)

Traction system voltage
Current Collection
Power Supply source
Receiving Sub Station

e)
f)

Traction Sub Station
SCADA system

2011

2021

23003
3minutes
5 minutes
3 Cars
12

39896
3 minutes
4 minutes
3 Cars
15
34 kmph

750 V dc
Third Rail bottom
66 kV ac
Already planned RSS
will be used
1 No.
provided

Rolling Stock
a)
b)
c)
d)
e)

2.88 m wide modern rolling stock with stainless steel body.
Axle load
15 t
Seating arrangement
Longitudinal
Capacity of 3 coach unit
1000 Passengers
Class of accommodation
One
3

11.

12.

Maintenance Facilities
Maintenance Depot

-

Nagole

Signalling, Telecommunication & Train Control
a)

Type of Signalling

b)

Telecommunication

Cab signalling and continuous
automatic train control
i)

Integrated System with Fibre Optic
cable, SCADA, Train Radio, PA
system etc.

ii)

Train information system, Control
telephones and Centralised Clock
System.

13.

Fare Collection

Automatic Fare collection system
with POM and Smart card etc.

14.

Construction Methodology
Elevated viaduct carried over pre stressed concrete U-shaped girders with
pile/open foundations

15.

Total revised estimated cost for Line - 3 corridor
including Taxes & IDC but excluding Land Cost.

Rs. 3,394 Crores

16.

Total revised estimated cost for three corridors
including Taxes & IDC but excluding Land Cost.

Rs. 9696 Crores

17.

Financial Indices of MRTS Phase – I Network for three corridors with VGF
& without Property development.
a) ROE
14.36 %
b) FIRR
11.36 %
****
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CHAPTER-1
INTRODUCTION
BACKGROUND
Population of Hyderabad City grew from 0.448 million in the year 1901 to 6.383 millions
in the year 2001. The City is defined to be area under MCH, 10 Municipalities and
remaining part of HUDA area. The growth of population since 1971 is given as under.

FIGURE1.1
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The growth in motor vehicles has been at a rate of 11.5 % per annum during the period
1996-2001.There has been large number of road accidents in the last years. The vehicle
speed on the roads is also going very low. Considering the seriousness of the traffic
congestion on the roads and increased level of air pollution, GoAP had ordered DMRC
to prepare the detailed project report for three Metro lines.
DMRC has prepared detailed project report for Hyderabad City comprising three lines as
given in the table below.
Table 1.1

Line 1
Line 2

Line 3

Section
Miyapur-L B Nagar
Jubilee Bus stand –
SecunderabadCharminar-Falaknuma
Nagole- Secunderabad HiTech City-Shilparamam
Total
5

Length(kms)
29.87
14.78

26.51
71.16

The above three lines are likely to carry 16.38 lakh numbers of passengers in 2011.
The key plan showing all the three corridors of Hyderabad Metro is put as Annexure1 to this Chapter

1.2

NEED FOR THE PRESENT REPORT:
Detailed project report for IICT- Secunderabad -HiTech City-Shilparamam (Line 3)
was prepared in May 2006 by DMRC. GoAP submitted this DPR along with other
documents as a part of the revised Memorandum for Empowered Institution, seeking
financial assistance from Government of India under the Scheme for financial
support to PPPs in infrastructure. With the approval of the Empowered Institution,
Technical Proposals were also invited from the 5 pre-qualified consortia. GoAP
through its Special Purpose Vehicle (SPV) Hyderabad Metro Rail Limited (HMR) has
simultaneously taken a number of initiatives like road widening on Metro rail
corridors for provision of a clear Right of Way (RoW) for the BOT developer, land
acquisition for enabling construction of the depots, workshops, stations etc. During
the land acquisition process, it encountered serious objections from Osmania
University authorities and students for acquisition of 77 acres of land for the purpose
of Depot for Line 3 on the lands belonging to the university. On the basis of the
inputs from various quarters that this opposition was likely to snowball into a major
controversy which could jeopardize the Metro Rail (MRTS) project itself and as
Osmania University is an autonomous institution, GoAP has taken conscious
decision to extend the line up to Nagole which is about 5 kms away and locate the
depot on the vacant lands available there.
Large scale developments in the form of many residential colonies on both sides of
this extended stretch, location of the new IT/ITES campuses in Uppal area of this
extended stretch and the decision of Hyderabad Urban Development Authority
(HUDA) to develop a mega township in about 800 acres of vacant land at Nagole etc
are the other reasons which prompted GoAP to extend the line up to Nagole. DMRC
has been requested to prepare brief report for this extension.
Accordingly, DMRC has undertaken topographical survey of the extension along the
alignment and also for the area required for Depot. With this, the line is extended by
4.77km. Three more stations have been proposed on the extension.
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CHAPTER 2
DESIGN PARAMETERS
2.0

GENERAL
The same design parameters have been adopted as in the original DPR of Line-3

2.1

GEOMETRIC DESIGN NORMS
The geometrical design norms are based on international practices adopted for
similar metro systems with standard gauge on the assumption that the maximum
permissible speed on the section is limited to 80 kms. Planning for any higher speed
is not desirable as the inter-station distances are only about 1 Km and trains will not
be able to achieve higher speed optimizing energy consumption. The design
parameters suggested in DPRs for Miyapur- L.B.Nagar & JBS – Falaknuma corridors
are suggested again.
The tracks will be carried on ‘U’ shaped elevated decking supported by single
circular piers at 25-m centres generally located on the median of the road. The
horizontal alignment and vertical alignment are, therefore, dictated to a large extent
by the geometry of the road followed by the alignment.
The track centre on the elevated section will be 3.7 m on straight structures, which
will be increased to 4 m on curves with a radius of 120 m.
The standards adopted for horizontal and vertical alignments are as under: -

2.1.1 Horizontal Alignment
The standards adopted for horizontal and vertical alignments are as under: Curve radius in mid section:
Elevated Section
Preferred
Minimum
Absolute minimum
Minimum curve radius at stations
Maximum permissible cant (Ca)
Maximum cant deficiency (Cd)

:
:
:
:
:

400 m and above
200 m
120 m
1000 m
125 mm
100 mm

Transition curves
-

Minimum length of Transitions of
Horizontal curves (m) : 0.44 times actual cantor cant deficiency (in mm),
which ever is higher
Desirable
: 0.72 time’s actual cant or cant deficiency, (in mm)
which ever is higher
No overlap is allowed between transition curves and vertical curves.
Minimum straight between two
Transition curves
: either 25 m or NIL.
Minimum curve length between
7

two transition curves

: 25 m

2.1.2 Vertical Alignment
The viaducts carrying the tracks will have a vertical clearance of minimum 5.5 m
above road level. For meeting this requirement with the 'U' shaped pre-stressed
concrete girders, the rail level will be about 9.5 m above the road level. However, at
stations which are located above central median, the rail level will be 10.5 m above
the road level if no mezzanines are provided and the ticketing and other technical
areas are located outside the right of way of the roads. If, however, concourses are
provided below the station structures, then the rail level shall be 12.8 m above road
level. These levels will, however, vary marginally depending upon where the
stations are located.
Gradients
Normally the stations shall be on level stretch. In limiting cases station may be on a
grade of 0.1 %. Between stations, generally the grades may not be steeper than 2.0
%. However, there are a few situations, where steeper grades are unavoidable as
existing roads are steeper.
The gradients adopted are as under: -Maximum gradient at stations

:

0.1 %

-Desirable gradient at stations

:

level

Normal

:

2.0 %

Exceptional

:

4.0 %

- Maximum gradient in mid section:

2.1.3

Vertical Curves
Vertical curves are to be provided when change in gradient exceeds 0.4%. However
it is recommended to provide vertical curves at every change of gradient.
- Minimum radius of vertical curves:
•

On main line

:

2500 m

•

Other Locations

:

1500 m

•

Minimum length of vertical curve :

20 m

2.1.4 Design Speed
The maximum sectional speed will be 80 km/h. A higher sectional speed is not to be
attempted when inter-station distances are so short. However, the applied cant, and
length of transition will be decided in relation to normal speeds at various locations,
as determined by simulation studies of alignment, vertical profile and station
locations. This is with the objective of keeping down the wear on rails on curves to
the minimum.
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Table 4.1
Cant, Permitted speed and Minimum Transition length for curves
Radius
(m)
3000
2000
1000
800
500
400
300
200
150
120

Speed
(km/h)
80
80
80
80
80
80
80
80
80
80

Actual
Cant
(mm)
20
30
50
60
90
125
125
125
125
125

Cant
Minimum
Permitted Speed
Deficiency
Transition
(mm)
8.72
13.09
36.17
47.72
82.35
90.43
100.00
100.00
100.00
100.00

(kmph)
80
80
80
80
80
80
75
60
50
45

(m)
10
15
25
30
40
55
55
55
55
55

2.1.5 Station Locations
Stations have been located so as to serve passenger requirements and enable
convenient integration with other modes of transport. However effort has also been
made to propose station locations as uniform inter station distance as feasible. The
average spacing of stations is kept close to one and half km.
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CHAPTER - 3
ROUTE ALIGNMENT AND ENGINEERING ITEMS
3.1

DESCRIPTION OF ALIGNMENT

3.1.1

Introduction
Alignment is extended beyond Habsiguda (OU) Metro station of Line-3 of Hyderabad
Metro network. The alignment will run along the median of the road. The important
places through which the alignment will pass are Survey of India building, NGRI,
Genpact building etc. The total length of the extension from dead end of IICT upto
the dead end of the proposed terminal station (Nagole) will be 4.769 Kms. The entire
length will be elevated. The depot will be located on right side of the terminal
alignment with the last station being with three platform station. Alignment key plan
of this extension is put up as Fig. No.3.1.

3.1.2

Reference Point:
For this line the reference point has been taken the chainage of 118.168m of line -3.
The dead end of the extension taking Zero chainage for the extension at Ch. 118
.168m of line -3 comes to 4887.16m. Therefore the total length of this extension
comes to 4769 m (4887.16-118.168).

3.1.3 Terminals
Eastern Terminal (Nagole):
Habsiguda (OU) was the Eastern terminal station earlier at the time of preparation of
DPR of Line-3. However, it has now been decided that depot should be located at
Nagole by extending the line for about 4.769 Km.
Western Terminal (Shilparamam):
The alignment in the western end has been extended to slightly beyond Hi-Tech City
and a station Shilparamam is located in the center of the Shilparamam road with its
center at Km.26.51. The Shilparamam station is the western terminal of the corridor
and surrounded by residential, business and institutional establishments of Hi-Tech
City area.
3.1. 4 Horizontal Alignment
Alignment of this link will take off from the chainage 118.168 of line -3.It will travel via
important area like NGRI, Survey of India, Liitle flower Junior college, kendriya
Vidyalaya School and terminates at Nagole.The sharpest curvature on this extension
is 302.050 M and the flattest curvature is 7502.050 M. General arrangement drawing
showing horizontal and vertical alignment are put up as Fig. No. 3.2 sheet 1 to 5.
3.1.5 Major Roads along the Route
Alignment runs along the Uppal Road and crosses the major road junction at Km 3.4.
The alignment terminates in front of Satya Marble & Granite. Some unimportant mud
roads also meet the alignment road.
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3.1.6 Vertical Alignment
The alignment starts in elevated position with a rail level of 538.998m in Tarnaka
area at Habsiguda (OU) Station and terminates in Nagole area with its rail level as
493.644 m at Nagole station. Normal gradients have been provided all through the
alignment except at few points for attaining sufficient rail level such as at stations,
crossing natural barriers etc. Accordingly, the rail level is planned providing
adequate clearances to below traffic. The chainages, rail levels and inter station
distances are indicated in the table below:
Table 3.1
Details of Stations
S.
NO
1
2
3

4

NAME
Nagole
Uppal
NGRI

Habsiguda (OU)

CHAINAG
INT.E (M)
DIST (M)
(-)4233.47
(-)2895.00 1338.47
(-)1715.00 1180.00

177.00
(ch.of
Line-3)

PROP.
RL
493.644
511.696
512.574

TYPE
Elevated
Elevated
Elevated

1773.8

Zero of
Extended
portion is falling
on 118.168 Ch.
Of Line-3.
Hence distance
of take off point
from C/L of IICT
station =58.832
M(177-118.68)

In order to match with the existing road gradients, the rail level of the proposed metro
alignment is planned duly providing adequate clearances for the road traffic beneath.
The proposed rail levels are indicated in the Table 3.2
Table 3.2
Proposed Rail Level
VERTICAL GRADE OF ALIGNMENT
CHAINAGE
GRADE
RISE/FALL
FROM
TO
0
240.76
0.0
Level
240.76
847.95
-1.69
Fall
847.95
1334.48
-2.17
Fall
1334.48
1673.80
-1.63
Fall
1673.80
1859.788
0.0
Level
1859.788
2174.697
-1.46
Fall
2174.697
2487.25
-.163
Fall
2487.25
2701.17
1.98
RISE
2701.17
2987.93
0.0
Level
2987.93
3353.36
-2.5
Fall
3353.36
3715.90
-1.07
Fall
3715.90
4122.12
0.33
RISE
3.1.7 Curvature
There are several sharp turns and curves along the roads. This necessitates
provision of curves for metro alignment also to keep the same at the median of the
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roads. The Sharpest curvature on this extension is 302 M and flattest curve is with
radius of 7502 M. The details of curves are indicated in Table 3.3

Table 3.3
Details of Curves

TP1

TP2

0
30.706
269.207
460.091
1085.55
1363.53
1578.51
2286.25
2539.84
3047.36
3252.47
3603.27
3929.23
4681.3

Start of
Alignment /
Dead End
85.706 128.922
324.207 365.396
500.091 683.229
1105.55 1140.38
1403.53 1429.7
1598.51 1627.43
2341.25 2370.95
2559.84 2609.02
3102.36 3141.78
3307.47 3523.16
3658.27 3752.55
3969.23 4158.37
4701.3 4745.44

3.1.8

TP3

TP4

Radius
(m)

183.922 -402.05
420.396 302.05
723.229 -1002.1
1160.38 -7502.1
1469.7 2002.05
1647.43 -7502.1
2425.95 752.05
2629.02 -6502.1
3196.78 -602.05
3578.16 302.05
3807.55 552.05
4198.37 -1002.1
4765.44 -7002.1

Straight
Between
Total
Curve Two
Transition Length Curves
(m)
(m)
(m)

55
55
40
20
40
20
55
20
55
55
55
40
20

153.22
151.19
263.14
74.831
106.18
68.926
139.7
89.176
149.42
325.69
204.28
269.14
84.134

85.285
39.695
362.32
203.14
108.8
638.82
113.89
418.34
55.694
25.104
121.68
482.93

Depot
With this extension the depot will be located just before Musi river in the area as
shown in the Fig. No. 3.3.

3.1.9

Land Requirement
Land requirement for each station has been taken as 2000 Sq. M for exit and
entries and 10000 Sq. M for traffic integration. Hence the total requirement of the
land for three stations put together comes to 36000 Sq. M. The cost of this land
has been taken in the estimate at the rates adopted for Line-3 of Hyderabad
Metro. No land requirement for depot has been taken in the estimate of this
extension as the cost of the depot was already the part of Line-3 estimate.
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CHAPTER – 4
OTHER ENGINEERING DETAILS
4.1

FOUNDATION
The proposed Metro System involves an elevated corridor. The various structures
envisaged in the system include elevated tracks supported on piers, elevated
stations. The loads carried by the foundations will be considerably high. No
geotechnical investigations have been done for this extension. However, keeping in
view the hard terrain along the proposed corridor, as encountered during
geotechnical investigations for Line-3, shallow foundations are recommended. As
hard strata (SDR) is available within 5m depth from the present ground level. Safe
Bearing capacity for the footing laid on the fractured rock at depth of 3m and on hard
rock at a depth of about 5m may be taken as 45 t/m2 and 70 t/m2 respectively.

4.1.1 Recommendations
Following recommendations are being made for this extension. However the type
and depth of foundation should be decided based on the detailed soil investigation at
the time of execution of this line.
•

Safe Bearing capacity for the footing laid on the fractured rock at depth of 3m
and on hard rock at a depth of about 5m may be taken as 45 t/m2 and 75 t
t/m2 respectively.
Chemical analysis of the soil shows that all the relevant parameters viz. pH,
chlorides and suphates are within permissible limits. No additional precautions
are needed while concreting the foundations.

•

4.2

CIVIL STRUCTURES AND CONSTRUCTION METHODOLOGY

4.2.1 Choice of Superstructure
The choice of superstructure has to be made keeping in view the ease of
constructability and the maximum standardization of the form-work for a wide span
ranges.
4.2.1.1

The following type of superstructures has been considered.
(i) Precast segmental box girder using external unbonded tendon.
(ii) Precast segmental U-Channel superstructure with internal pre-stressing.
The segmental construction has been chosen mainly due to the following
advantages.


Segmental construction is an efficient and economical method for a large
range of span lengths and types of structures. Structures with sharp curves
and variable super elevation can be easily accommodated.



Segmental construction permits a reduction of construction time as segments
may be manufactured while substructure work proceeds, and assembled
rapidly thereafter.
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Segmental construction protects the environment as only space required for
foundation and sub-station is required at site. The superstructure is
manufactured at a place away from busy areas and placement of
superstructure is done with the system erected from piers at heights.



Segments are easy to stack in the casting yard/sticking yard in more than one
layer, thereby saving in requirement of space.



It is easier to transport smaller segments by road trailers on city roads.



It is easy to incorporate last minute changes in span configuration if the site
situation so warrants.



Interference to the traffic during construction is significantly reduced.




Segmental construction contributes toward aesthetically pleasing structures
and good finishes.
The overall labour requirement is less than that for conventional methods.



Better quality control is possible in the casting yard.



During construction, the technique shows an exceptionally high record of
safety.

4.2.1.2

Comparative advantages/disadvantages
superstructures examined are given below:

of

the

above

two

4.2.1.3

Precast Segmental Box Girder using External Unbonded Tendon.

types

of

This essentially consists of precast segmental construction with external
prestressing and dry joints and is by far most preferred technique in fast track
projects. In such construction the prestressing is placed outside the structural
concrete (inside the box section) and protected with high density polyethylene
tubes which are grouted with special wax or cement. The match cast joints at the
interface of two segments are provided with shear keys as in traditional
segmental construction. However, epoxy is dispensed with because water tight
seal at the segment joints is not required in association with external tendons.
The schematic arrangement is shown at Fig. 4.1 (enclosed).
The main advantages of dry-jointed externally prestressed precast segmental
construction can be summarized as follows:•

Simplification of all post-tensioning operations, especially installation of
tendons.

•

Reduction in structural concrete thickness as no space is occupied by the
tendons inside the concrete.

•

Good corrosion protection due to tendons in polyethylene ducts; the grout
inspection is easier and leaks, if any, can be identified during the grouting
process.
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4.2.1.4

•

Simplified segment casting. There is no concern about alignment of tendons.
Increased speed of construction.

•

The elimination of the epoxy from the match-cast joints reduces costs and
increases speed of construction further.

•

Replacement of tendons in case of distress is possible and can be done in a
safe and convenient manner.

•

Facility for inspection and monitoring of tendons during the entire service life
of the structure.

Precast Segmental U-channel superstructure with internal prestressing
The single U type of viaduct structure is also a precast segmental construction
with internal prestressing and requires gluing and temporary prestressing of
segments. The match cast joints at the interface of two segments are also
provided with shear keys. The main advantages for this type of structural
configuration of superstructure are:1. Built in sound barrier.
2. Built in cable support and system function.
3. Possibility to lower the longitudinal profile by approximately 1m compared to
conventional design.
4. Built in structural elements capable to maintain the trains on the bridge in
case of derailment (a standard barrier design allow this)
5. Built in maintenance and evacuation path on either side of the
track.

Although, there may be a saving in the construction time for Option 1 by almost one
day but the option 2 is recommended for Hyderabad Metro Project considering the
advantages as highlighted above, particularly, considering the fact that option 2 has
an inbuilt features such as top flange of ‘U’ Channel acts as an evacuation path on
either side of the tracks and also possibility to lower the longitudinal profile of the
elevated viaduct. For option 2 Fig. 4.2 is enclosed.
4.3

CONSTRUCTION METHODOLOGY

4.3.1 Pre-Cast Construction
For the elevated sections it is recommended to have pre-cast segmental
construction for super structure for the viaduct. For stations also the superstructure is
generally of pre-cast members. The pre-cast construction will have following
advantages:¾
¾
¾
¾

Reduction in construction period due to concurrent working for substructure
and superstructure.
For segmental, pre-cast element (of generally 3.0m length), transportation
from construction depot to site is easy and economical.
Minimum inconvenience is caused to the public utilising the road as the
superstructure launching is carried out through launching girder requiring
narrow width of the road.
As the pre-cast elements are cast on production line in a construction depot,
very good quality can be ensured.
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¾

4.3.1.1

The method is environment friendly as no concreting work is carried at site for
the superstructure.

CASTING OF SEGMENTS
For viaducts segmental pre-cast construction requires a casting yard. The
construction depot will have facilities for casting beds, curing and stacking area,
batching plant with storage facilities for aggregates and cement, site testing
laboratories, reinforcement steel yard and fabrication yard etc. An area of about
2.5 Hact. To 3 Hact is required for each construction depot.
For casting of segments both long line and short line method can be adopted.
However the long line method is more suitable for spans curved in plan while
short line method is good for straight spans. A high degree of accuracy is
required for setting out the curves on long line method for which pre calculation of
offsets is necessary. Match casting of segments is required in either method. The
cast segments are cured on the bed as well as in stacking yard. Ends of the
segments are to be made rough through sand blasting so that gluing of segments
can be effective.
The cast segment will be transported on trailers and launched in position through
launching girders.

4.3.1.2

LAUNCHING SCHEME
Launching girder is specially designed for launching of segments. The suggested
launching scheme is shown in the figure No 4.3 to 4.8 initially, the launching
girder is erected on pier head at one end of the work. The segments are lifted in
sequence as shown in the Fig. No.3 to 8 and dry matched while hanging from the
launching girder. After dry matching, the segments are glued with epoxy and prestressed from one end. The girder is lowered on the temporary / permanent
bearings after pre-stressing. The launching girder then moves over the launched
span to next span and the sequences continue.

4.4 STRUCTURAL SYSTEM OF VIADUCT
4.4.1 Superstructure
The superstructure of a large part of the viaduct comprises of simply supported
spans. However at major crossing/over or along existing bridge, special steel or
continuous unit will be provided.
Normally the U-Channel girder having a soffit width of 9.0 m (approx) accommodates
the two tracks situated at 4.0m c/c. The U-Channel superstructure for almost all the
simply supported standard spans will be constructed by precast prestressed
segmental construction with epoxy bonded joints.
The max spans c/c of piers of standard simply supported spans constructed by
precast segmental construction technique has been proposed as 25.0m. The usual
segments shall be 3.0m in length except the Diaphragm segments, which shall be
2.0m each. The other standard spans (c/c of pier) comprises of 28.0m, 31.0m,
22.0m, 19.0m & 16.0m, which shall be made by removing/adding usual segments of
3.0m each from the center of the span. Depth of the superstructure is so chosen
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that top of flange of U-Channel will be used as an evacuation walkway in an
emergency.
The dimensions of end diaphragm will be finalized based on simply supported span
of 31.0m and the same will be also kept for all simply supported standard span. The
top level of both the end diaphragms of adjoining spans on the same piers is kept
same so that expansion joint can be installed at top and continuity of profile of end
diaphragm on the same pier can be maintained. The arrangement has been
selected from aesthetic considerations.
The economical span (i.e. with optimum prestressing ratio) will be designed for the
25m situation.
Standard span up to 25.0m will be provided throughout the viaduct as far as
possible. At crossings, where spans require to be increased upto 31.0m, simply
supported spans will be provided.
For major crossing having spans greater than 40.0m, special units normally of 3 –
span construction or steel girders have been envisaged.
All these continuous units (in case provided at obligatory location) will be constructed
by cast-in-situ balanced cantilever construction technique. The top profile of
superstructure of continuous unit (for the full length) will be retained the same as for
standard spans so that evacuation walkway will be available even in continuous
units. The increase in depth of U-channel will be accomplished by thickening the
soffit slab (towards downside). At the end of continuous unit, the profile and
thickness of soffit slab will be done to the extent that it will match with the profile and
depth of end diaphragm of adjoining simply supported spans. The thickness of soffit
slab will be increased smoothly toward penultimate support. In order to reduce the
dead weight of the girder, voids will be also provided in the thickened soffit slab at
bottom. These will be circular near the end of continuous unit and oblong near the
penultimate support.
4.4.2 Substructure
The viaduct superstructure will be supported on single cast-in-place RC pier.
The shape of the pier follows the flow of forces. For the standard spans, the pier
gradually widens at the top to support the bearing under the box webs.
At this preliminary design stage, the size of pier is found to be limited to 1.6m
diameter of circular shape for most of its height so that it occupies the minimum
space at ground level where the alignment often follows the central verge of existing
roads.
To prevent the direct collision of vehicle to pier, a Jersey Shaped crash barrier of
1.0m height above existing road level has been provided all around the pier. A gap
of 25mm has been also provided in between the crash barrier and outer face of pier.
The shape of upper part of pier has been so dimensioned that a required clearance
of 5.5m is always available on road side beyond vertical plane drawn on outer face
of crash barrier. In such a situation, the minimum height of rail above the existing
road is 8.4m.
The longitudinal center to center spacing of elastomeric/pot bearing over a pier
would be about 1.8m. The space between the elastomeric bearings will be utilized
for placing the lifting jack required for the replacement of elastomeric bearing. An
outward slope of 1:200 will be provided at pier top for the drainage due to spilling of
rainwater, if any.
The transverse spacing between bearings would be 3.2m (to be studied in more
details).
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The orientation and dimensions of the piers for the continuous units or steel girder
(simply supported span) have to be carefully selected to ensure minimum occupation
at ground level traffic. Since the vertical and horizontal loads will vary from pier to
pier, this will be catered to by selecting the appropriate structural dimensions.

4.5

CONSTRUCTION OF THE STATIONS

4.5.1 It is proposed to construct the elevated stations with elevated concourse over the
road at most of the locations to minimise land acquisition. To keep the rail level low,
it is proposed not to take viaduct through the stations. Thus a separate structural
configuration is required (although this may necessitate the break in the launching
operations at each station locations)
4.5.2 Sub-structure for the station portion will also be similar to that of viaduct and will be
carried out in the same manner. However, there will be single viaduct column in the
station area which will be located on the median and supporting the concourse
girders by a cantilever arm so as to eliminate the columns on right of way.
4.5.3 Super-structure will consist of 3 precast U Girders for supporting the track structure
and I Girder / Double T Girders for supporting the platform and concourse areas. A
pre-cast or cast in situ prestressed cross girder will be required over the middle piers
for supporting platform structure. Box shaped in situ prestressed cantilever cross
girders are planned for supporting the concourse girders and escalators at
mezzanine level. All the members will be pre-cast in a construction depot and
launched at site through cranes.
4.6

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)
ii)
iii)
iv)

Pile cap and open foundation
Piers
All precast element for viaduct and station
Cantilever piers and portals

v)

Other miscellaneous structure

-

M -30
M -40
M -45
M -45
M -60
M - 30

For all the main structures, permeability test on concrete sample is recommended to
ensure impermeable concrete.
4.7

REINFORCEMENT AND PRETRESSED STEEL
It is proposed to use HYSD 415 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 K 15 is recommended (confirming to IS:14268).

4.8

ROAD WIDTH REQUIRED DURING CONSTRUCTION
As most of the construction is to be carried out on the middle of the road, central two
lanes including median will be required for construction activities. During piling and
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open foundation work, a width of about 8m will be required for construction and the
same will be barricaded. It is proposed that two lanes are provided for traffic on
either side during construction by widening of roads, if necessary. In certain cases,
one way traffic may be resorted to.
All these actions will require a minimum period of about 4 to 6 months. During this
period, the State Government can go ahead with the following preliminary works:
i) Preliminary action for diversion of utility and preparation of estimates there of.
ii) Reservation of land along the corridor, identification and survey for
acquisition.
Once the Corporation is formed, the Corporation has to take action for appointment
of consultant for Project Management and proof checking including preparation of
tender documents. Simultaneously, action is also to be taken for detailed design for
structures for elevated corridors.
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CHAPTER 5
COST ESTIMATES
5.1

INTRODUCTION

5.1.1 Detailed cost estimates for this extension has been worked out covering land, civil,
electrical, signalling and telecommunication works, rolling stock, environmental
protection, rehabilitation etc., at October, 2007 price level.
5.1.2 While preparing the capital cost estimates, various items have generally been
grouped under three major heads on the basis of (i) route km length of alignment, (ii)
number of units of item and (iii) item being an independent entity. All items related
with alignment have been estimated on rate per route km basis. Cost of elevated and
at-grade station structures, other electrical services at these stations and automatic
fare collection (AFC) installations at all stations have been assessed in terms of each
station as a unit. For items like Rolling Stock, Receiving Sub Station (RSS)/Traction
Sub Station (TSS)/Auxiliary Sub Station (ASS), service connections, Permanent
Way, OHE, Signalling & Telecommunication, whether in main lines or in
Maintenance Depot etc., costs have been estimated in terms of number of units
required for each
item. For remaining items, viz. land, utility diversions,
rehabilitation etc, the costs have been assessed separately.
5.1.3 In order to arrive at realistic cost of various items, costs has been assessed on the
basis of accepted rates in various contracts awarded by DMRC for their ongoing
works during 1998 – 2004. A suitable escalation factor has been applied, wherever
necessary, to bring the costs at March,2008 price level.
5.1.4 The overall capital cost of corridor - 3 including this extension at March, 2008 price
level, works out to Rs.3,147.60 Crores excluding IDC, land cost, but including taxes
& duties and general charges @ 8%. It will be Rs.3,394.60 Crores excluding land
cost but inclusive of IDC, taxes & duties and general charges. The general charges
are inclusive of contingencies.
The cost estimate of this extension has been prepared by adopting the rate estimate
of Line -3 at Hyderabad. The abstract capital cost estimate is shown at Table 5.1.
Taxes and Duties have also been calculated and given in the Table 5.2.
Table 5.1
Hyderabad Corridor-3 (Incl. Extension)
Capital Cost Estimate
Nagole – Shilparamam
Length = 26.51 Kms
Stations = 23
Cost at December 2005 Price level
S.
No.

Description

1.0

Land

2.0

Alignment and Formation

Unit

Rate

Qty.

Amount
(Rs. in Cr.)
200.58
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2.1

Elevated section including viaduct length in
station

R. Km.

17.00

26.16

444.72

2.2

Entry to Depot

R. Km.

17.00

0.35

5.95

2.3

Link Line

R. Km.

17.00

0.35

5.95

Sub Total (2)
3.0

Station Buildings

3.1

Elevated stations

3.2

OCC bldg.

456.62

Each

10.00

23.00

LS

230.00
50.00

Sub Total (3)

280.00

4.0

Depot (Stabling, Washing & Inspection)

LS

50.00

5.0

P-Way

5.1

Ballastless track for elevated Section

R. Km.

4.95

26.16

129.49

5.2

Ballasted track for siding etc. in Depot

R.Km.

1.44

6.00

8.64

6.1

Sub total (5)
Traction & power supply incl. ASS etc. Excl.
lifts & Escalators
Elevated section
Each

5.00

26.16

130.80

6.2

Lift for elevated stations

Each

0.20

69.00

13.80

6.3

Escalator for elevated stations

Each

0.80

92.00

73.60

6.0

138.134

218.20

Sub total (6)
7.0

Signaling and Telecom.

7.1

Sig. & Telecom.

7.2

Automatic fare collection

R. Km.

11.50

26.51

304.86

Each

2.50

23.00

57.50

Sub Total (7)
8.0

9.0

R & R incl. Hutments etc.

362.36
30.50

LS

Sub Total (8)
Misc. Utilities, roadworks, other civil works
such as median stn. Signages Environmental
protection

30.50
R. Km.

Cost Towards dismantling & Reconstruction
of side of bridge of Begumpet Flyover

2.50

26.51

LS

5.00

Sub Total (9)
10.0
11.0
12.0

66.28

71.28
Each

Rolling Stock
Total of all items except Land
General Charges incl. Design charges @ 5 %
on all items except land
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4.90

69.00

338.10
1945.19
97.26

Table 5.2
Details of Taxes and Duties
13.0

Total of all items including G. Charges

14.0

Contingencies @ 3 %

2042.45
61.27
2103.72

Grand Total
Say

Gross Total excluding land cost

Add Taxes
attached)

&

Duties

2104.00

(Calculations
261.00
2365.00

Cost escalated during Project Development

3147.60

IDC
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Grand Total

3394.60
Corridor - 3 (Nagole to Shilparamam)

Description

1 Alignment & Formation
Elevated & entry to Depot

Total cost
without
Taxes &
duties

Taxes and duties
Custom
duty

Excise
duty

Sale
Tax

Works
Tax

Total

456.62

0.00

51.149

14.81

14.81

80.76

195.5

0.00

21.93

6.36

6.36

34.65

34.5
50.00

0.54
0.00

3.76
2.00

1.07
0.98

1.07
0.65

6.44
3.63

3 Depot

50.00

5.69

0.68

0.76

0.91

8.04

4 P-Way

138.13

8.54

3.1

0.88

0.88

13.4

5 Traction & power supply
a) Traction and power
supply
b) Lifts
c) Escalators

130.80
13.80
73.6

4.06
0.69
5.67

10.69
0.86
0.00

3.07
0.26
0.00

3.07
0.26
0.00

20.89
2.07
5.67

6 S & T Works
a) S & T
b) AFC

304.86
57.50

18.85
3.30

9.73
2.30

2.84
0.69

2.84
0.69

34.26
6.98

2 Station Buildings
a) Elevated station-civil
works
b) Elevated station-civil
works
b) OCC bldg.
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7 R & R hutments

30.5

8 Misc.
Civil works
EM works

71.28

9 Rolling stock
Total

0.00

338.10

23

1945.19

76.6

Total Taxes & Duties

5.2

0.00

0.00

2.44

2.44

7.97

2.31

2.31

12.59

1.21

1.21

29.62

34.53

36.79

261.44

SAY

261

4.2
115.85

CIVIL ENGINEERING WORKS

5.2.1 Land
Land requirements have been kept to the barest minimum and worked out on area
basis. Depot land has not been included in this report. For the elevated alignment,
no land is proposed to be acquired permanently, except small areas for locating
entry/exit structures and traffic integration etc. at stations. Cost of land has been
worked out, based on the rates taken for Line-3 report.
5.2.2

Formation and Alignment
Elevated section and at-grade section
Rate is based on accepted rates of Delhi metro project but modified for the
structural arrangement proposed for Hyderabad Metro. The cost excludes cost of
viaduct in station lengths (135 m each).

5.2.3

Station buildings
Elevated stations
Rate is based on accepted rates for works in progress for Delhi Metro project for
phase I. This includes cost of civil, architectural and electrical works. The cost has
been reduced in view of reduction in station area as compared to the stations of
Delhi metro.

5.2.4

Permanent Way
For elevated sections (including depot area) ballastless track has been proposed
while for at-grade alignment and in depot area, ballasted track has been planned.
Rates adopted are based on accepted rates for Delhi Metro project including the
imports, which covers both ballastless & ballasted tracks. These rates do not include
custom duties and other taxes.

5.3

UTILITY DIVERSIONS
Costs per running meter of various utilities like trunk and main sewers, water mains,
storm water drains etc. requiring diversion have been worked out for Hyderabad
Metro. The costs of utility diversions involved in at-grade and elevated stretches only
have been considered under the head utility diversions. Lump sum provision for
other works like road diversions etc. has also been made.
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5.4

ENVIRONMENTAL IMPACT ASSESSMENT
Provision has been made for cost towards the environment protection and mitigation
measures. The cost includes transplantation of trees and compensatory afforestation
on the basis of 10 trees for every tree required to be cut. The cost for environmental
protection during construction is part of the respective work.

5.5

REHABILITATION AND RESETTLEMENT
Rehabilitation and resettlement cost has been taken unit basis.

5.6

TRACTION AND POWER SUPPLY
Provisions have been made under following subheads:
i)
ii)
iii)
iv)
v)
vi)

Third rail
Receiving cum- Traction sub stations including cables
Auxiliary Sub Station (ASS) for U.G. stations
ASS for elevated and at- grade stations
Service connection charges for Receiving Sub-stations
Miscellaneous items e.g. illumination, lifting T and P for stabling lines etc.

The rates adopted for various items are based on the accepted contract rates for
similar works for Delhi Metro project and taken in the estimate of Line-3 of
Hyderabad Metro.
5.7

ELECTRICAL SERVICES AT STATIONS
These are included in estimated costs of stations. The cost includes the provision of
lifts for handicapped persons and escalators.

5.8

SIGNALLING AND TELECOMMUNICATION WORKS
Rates adopted are based on accepted contract rates of Delhi Metro project. These
rates include manufacture and supply of equipment, their installation at site and
escalation but exclude CD & WT.

5.9 AUTOMATIC FARE COLLECTION
Adopted rates are based on accepted contract rates of Delhi Metro Project. These
rates include escalation during the period of equipment manufacture and their supply
including installation.
5.10 Rolling Stock
Adopted rates are based on the rates accepted for Delhi Metro project recently. The
cost does not include CD and WT. Train Operation Plan is not given separately as
the frequency of the trains will be same as for line-3. The number of additional rakes
required has been arrived based by prorate calculation.
5.11 GENERAL CHARGES & CONTINGENCIES
Provision @ 8 % has been made towards general charges on all items including
contingencies @ 3 % and 2% design charges
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5.12 DUTIES AND TAXES
The estimated taxes and duties work out to Rs.261.0 crores and given in the table
5.2.
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