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SALIENT FEATURES  

YMCA - Ballabhgarh Extension 

 

1.0 ROUTE LENGTH    3.205 Km 
 

 

2.0 NUMBER OF STATIONS:  2 nos ( NCB Colony and Ballabhgarh)  

3.0 TRACK GAUGE    Standard Gauge (1435 mm). 
 

4.0 TRAFFIC FORECAST  

 Incremental Traffic in  

     2017-18             0.37 lakhs 
 

 

 

5.0 SYSTEM DESIGN 
 

 

(a) Station Dwell Time 30 seconds 

(b) Train Composition :  6 cars 

(c) Average Speed 32 Kmph 

(d) Max. Speed 85Kmph 

 

 

6.0 TRACTION POWER SUPPLY 

a) Voltage 25 KV  

b) Current Collection flexible OHE through pantograph in elevated 
and rigid OHE in underground  

c) Power Supply source  Grid Sub stations of Delhi Transco Limited (DTL)  

d)  SCADA system  provided   
    

7.0 ROLLING STOCK 
 

a) 2.9 wide modern SG rolling stock with stainless steel body,  
b) Axle load    -16 t (SG) 
c) Seating arrangement   - Longitudinal 
d) Capacity of 6 coach unit  - 1574 passengers (SG) 
e) Class of accommodation  - one  
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8.0 MAINTENANCE FACILITIES 

Maintenance Depots …  Sarita Vihar (augmentation of existing Depot)  

    

9.0 SIGNALLING, TELECOMMUNICATION & TRAIN CONTROL 

 a) Type of Signalling Continuous Automatic train control with 
cab signaling and ATO 

b) Telecommunication Integrated System with Fibre Optic cable, 

SCADA, Train Radio, PA system etc. 

 

10.0   FARE COLLECTION Automatic Fare Collection System with 

combination of Contactless Smart Card for 
multiple journeys and computerized 
Contactless Smart Token for single 
Journey.  

 

11.0   CONSTRUCTION METHODOLOGY Elevated Viaduct carried over pre- 

         stressed concrete box shaped girder 
       with pile/ open foundation.. 

12.0 Estimated Cost (October  2014 prices) 
 

Particulars Estimated Cost  (excluding IDC) 

Without Any Taxes 532 

With Central Taxes 576 

With Central & State Taxes 604 
                                                                                

  
13.0  Completion Cost with Central Taxes      Rs 678  Crores 

     

                  .                                                              

14.0 FINANCIAL INDICES  

 FIRR                  11.01% 
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EXECUTIVE SUMMARY 

 

0.1 Phase-III of Delhi Metro: 
 

Empowered Group of Ministers sanctioned Phase III of Delhi Metro aggregating 

to  103.5 Kms in their meeting held on 09.08.2011. The details of the sanctioned 

Corridors are given in the Table below:          

Table 0.1 

S.N Route name Under 
Ground 
(km) 

Elevated/At 
Grade (km) 

Total 
(km) 

No. of 
stations 

1 Mukundpur to Yamuna 
Vihar 

14,386 41,311 55,697 35 

2 Janakpuri West to 
Kalindikunj 

17,288 16,206 33,494 22 

3 Central Secretariat to 
Kashmere Gate 

9,370 
 

0.000 9.37 7 

4 Jahangirpuri to Badli 
Corridor 

0.00 4,489 4,489 3 

 Total 41.044 62.006 103.050 67 

 
 In addition to above, Empowered Group of Ministers in their meeting held on 

07.08.2012 sanctioned following  3 Metro extensions/links aggregating to 19.389 

Kms to be implemented along with Phase III of Delhi Metro. The details of the 

sanctioned 3 Metro extensions/link are given in the Table below. 
 

Table 0.2 Metro Extensions included in Phase-III Project  

S.N Route name Under 
Ground (km) 

Elevated 
(km) 

Total 
(km) 

No. of 
stations 

1 Extension of Mukundpur-
Yamuna Vihar Line to Shiv Vihar 

Nil 2.707 2.707 2 

2 Mundka to Bahadurgarh Nil 11.182 11.182 11 

3 Dwarka to Najafgarh Nil 5.5    5.500 4 

 Total Nil 19.389 19.389 17 
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 Empowered Group of Ministers (EGoM) while approving the above 3-Metro 

Extensions/links of Delhi Metro desired that surveys are to be conducted for 

extension of Metro Line from Bawana to Narela and further to Kundli in Haryana. 

Accordingly, surveys for the above extensions are in progress. 

 

0.2 Badarpur - Faridabad Extension 
 

  Empowered Group of Ministers (EGoM) had approved a proposal for extending 

Metro Line from Badarpur to YMCA Chowk (Faridabad), 13.875 Km length, in a 

meeting held on 7.7.2011. The extension is to be completed by September 

2014. Accordingly, the implementation of the Metro extension from Badarpur to 

YMCA Chowk is in progress.. 
 

0.3  Proposed Extension to Ballabhgarh 
 

Haryana Government has asked DMRC, to prepare the DPR for metro extension 
from YMCA Chowk to Ballabhgarh which is proposed to be taken up as part of 
Phase-III itself.  

 

The length of this extension (from dead end of YMCA to dead end of 
Ballabhgarh) is 3.25 Km with 2 stations namely (i) NCB Colony and (ii) 
Ballabhgarh. Both the stations will be elevated. 

 

0.4 Route Alignment of  proposed Extension to Ballabhgarh 
 

The Route alignment of the proposed Metro extension from YMCA to 

Ballabhgarh is planned parallel to NH-2 (Mathura Road).  The proposed 

extension takes off from dead end of YMCA station (Chainage 33924 m) 

presently under implementation in Phase-3 and continues to run parallel to NH-2  

on east side till it reaches NCB Cement Research Institute. A Metro Station viz 

NCB Colony has been planned at Chainage 35062 m adjacent to NCB Cement 

Research Institute  .  After the Station the  alignment crosses the NH-2 at 

Chainage 35464 m and continue to run parallel to NH-2  on west side upto 

Ballabhgarh Bus terminal.  where a Metro Station viz. Ballabhgarh has been 

planned at Chainage 36700 m. The stations planned on this extension are given 

in Tables 0.3, below 
 

Table 0.3 YMCA to Ballabhgarh Metro Rail Project 

S. No Station Name Chainage(m) Type of station 

 Dead end of YMCA  33923.84  

1. NCB Colony 35062.10 Elevated 

2. Ballabhgarh 36700.00 Elevated 

 Dead  end  of Ballabhgarh 37100.00  
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The proposed Metro extension From YMCA to Ballabhgarh will effect about 60 Nos 

of properties existing along both side of  the NH-2 (Mathura Road) which are 

required t be relocated.   

 

. 

0.5  Ridership Forecast  

Table 0.4   Daily Boarding on Line 6 from Badarpur to Ballabhgarh 

STATION 2016 2021 2026 2031 2036 2041 

BADARPUR(2) 4571 5451 6213 6982 8726 9620 

SARAI CHAWK          22862 29771 35896 41471 48814 54277 

NHPC                 30356 36151 45474 55231 65134 82014 

MEWALA CHAWK         11934 15137 22040 21120 23482 16572 

SECTOR 27 A          27175 32861 38770 43316 49891 55390 

BADKHAL MORE         15346 18689 22379 26403 37704 40540 

FARIDABAD OLD        38212 46973 57805 66682 77100 83476 

AJRONDA              15600 18495 21834 22949 29942 34114 

FARIDABAD NT         33783 40755 51212 58793 68620 77403 

YMCA                 39753 50974 62229 73703 94126 106108 

NCB(GOODYEAR)        23426 31913 38312 43193 54731 60150 

BALLABHGARH           12306 13980 15664 17152 19307 21256 

TOTAL BOARDING 270753 335699 411615 470013 568851 631300 

 

Increase in daily ridership on this part of line 6 is about 30,000 (total boarding 

upto YMCA was estimated to be 2.41 lakhs in 2015 projected in 2007), it is 

observed boarding at stations from YMCA-Faridabad Old has decreased and 

beyond this i.e from Badkhal-Sarai ridership has slightly increased. Total 

boarding at the stations (NCB Colony & Ballabhgarh) in 2016 is 35 thousand, 

shows that good number of commuter traffic exist beyond YMCA Station. So line 

extension proposal is justified. Average lead from these to stations will be 16.02 

Km in 2016. 

 

0.6 Systems, Rolling Stock and Train Operation Plan.. 
    

 As the extension proposed to Ballabhgarh is in continuity of Badarpur –YMCA 

Corridor, all the Systems, Rolling Stock and Train Operation Plan do not change 

except the requirement of trains due to increase of length of this Corridor.  Three 

additional rakes with 6 Cars will be needed in the year 2016-17.  
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0.7      Civil Engineering 

 

 All the parameters like track, gauge, cant, cant deficiency, limiting radius etc. will 

be exactly the same as earlier approved for Badarpur –YMCA Corridor. Civil -

structures and execution methodology will also be similar as being adopted for 

Badarpur –YMCA Corridor. 

 

0.8 Land Requirement: 

 

 Due to this extension, the land requirement station-wise is given in the Table 

below: 

Table 0.5 

 

LAND REQUIRMENTS FOR ELEVATED STATIONS YMCA TO 
BALLABHGARH 

S. 
No 

LAND 
PARCEL AREA (Sqm.) 

OWNERSHIP LAND USE 

NCB COLONY STATION AREA 

1 NCB-1 4888.4 GOVT. 
Station 

Bullding+ENTRY/EXIT 

2 NCB-2 300 GOVT. ENTRY/EXIT 

3 NCB-3 1116.3 PVT. 
Station 

Bullding+ENTRY/EXIT 
 

BALLABHGARH STATION AREA 

1 BLB.-1 9350.8 GOVT. 
Station 

Bullding+ENTRY/EXIT 

2 BLB.-2 352.1 GOVT. ENTRY/EXIT 

3 BLB.-3 14000 GOVT. Parking area 

 

 

 

 

 

 

 

 

 



Executive Summary 

 5/7 

 

 

   Supplementary  Report  for extension of  Metro  to  Ballabhgarh         December   2014 

 

Table 0.6 Land required for Running Section 

S.No AREA PROPOSE TO 
 BE ACQUIRED(Sqm.) 

OWNERSHIP 

RS-1 81.7 PVT. 

RS-2 222.8 PVT. 

RS-3 55 PVT. 

RS-4 445.4 PVT. 

RS-5 131.1 PVT. 

RS-6 3159.1 PVT. 

RS-7 1638.9 PVT. 

RS-8 1833 PVT. 

RS-9 638.7 PVT. 

RS-10 398.3 PVT. 

TOTAL 8604   

 

 

Table 0.7    Affected Properties 

SHOP / BUILDINBGS 60 Nos 

 

 

0. 9     Cost Estimate: 
 
 The total fixed cost of proposed extension to Ballabhgarh  at October, 2014 price 

level has been estimated as Rs. 532 crores   and Taxes and duties are worked 

out as Rs 72 crores. The completion cost with central taxes, comes to Rs. 678 

Crores.   

 

0.10 Financial Viability 
 
             The financial Internal Rate of Return for the YMCA -Ballabhgarh extension has 

been calculated and it comes to 11.01%.   

. 

0.11 Implementation & Recommendations: 

 

 It is recommended that implementation of the proposed extension to Ballabhgarh 

can be taken up along with   ongoing works being done by DMRC for extending 
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Delhi Metro services to Faridabad.  Metro connection to Ballabhgarh proposed to 

be commissioned in Jan 2018,  

  
 Execution of the proposed metro extension to Ballabhgarh needs the approval of 

Haryana Government and Government of India 
 
 After getting the approval of both State and Central Government, a separate 

MOU or a supplementary agreement to the existing MOU for metro extension to 
YMCA Chowk can be entered upon between DMRC and Government of 
Haryana. 

 
 The corridor has been planned as elevated corridor with the standards as already 

approved by DMRC for Metro extension from Badarpur to YMCA Chowk. 
 
 As YMCA – Ballabhgarh Line is the extension of Delhi Metro, DMRC shall be the 

implementing as well as operating agency. 
 

0.12 WAY FORWARD FOR IMPLEMENTING THE PROJECT 
 
 On receipt of the Detailed Project Report, following action needs to be taken for 

implementing Metro extension to Ballabhgarh: 
 

 Approval of the Detailed Project Report by the State Government and the 
Central Government and both Governments committing to an investment 
decision and also to the time frame for completing the project. 

 Signing of an MOU between the State Government and the Central 
Government for firming up arrangements for equity. 

  Land should be made available by HUDA free from all encumbrances 
when the project starts and other related items pertaining to this project.  
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Index Plan Showing the proposed extension is shown in Fig 0.1 

 
 

 
Fig 0.1 
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CHAPTER 1  

INTRODUCTION 

 

 
1.1 INTRODUCTION 
 

Metro for Ballabhgarh is an extension of Badarpur –YMCA Chowk (Faridabad) 
Corridor of Delhi Metro. A brief description of the later is considered relevant.   
 

1.1.1 Background 
 

1.1.1 Delhi Metro Rail Corporation has already implemented Phase-I and Phase-II of 

Metro network at Delhi comprising the following Corridors: 

    Phase -I 

i) Shahdara-Rithala - 22.00 km 

ii) Vishwa Vidyalaya-Central Secretariat   - 11.00 km 

iii) Barakhamba Road-Dwarka  - 22.80 km 

iv) Barakhamba Road-Indraprastha  - 2.80 km  

v) Extension of Line-3 into Dwarka sub-city  - 6.50 km 

  Sub-total (Phase-I) - 65.10 km 

 
1.1.2 Phase-II of Delhi Metro 

 
Expansion of Delhi Metro Network, in phase-II has also been commissioned. The 
details are as under- 
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Table 1.1   

Delhi Metro Phase-II 

Line Length 
(Km) 

Shahdara-Dilshad Garden 3.09 

Vishwa Vidyalaya-Jahangirpuri  6.36 

Indraprastha-New Ashok Nagar 8.07 

New Ashok Nagar-Noida 7.00 

Yamuna Bank –Anand Vihar ISBT 6.17 

Inderlok – Kirtinagar –Mundka 18.46 

Central Secretariat –Qutab Minar 12.53 

Qutab Minar-Gurgaon 14.47 

New Delhi –IGI Airport  19.20 

IGI Airport – Dwarka Sector 21 3.50 

Central Secretariat - Badarpur 20.16 

Dwarka Sector 9 – 21 2.76 

Anand Vihar ISBT – Vaishali 2.574 

Total 124.344 

 
1.1.3 Phase-III of Delhi Metro: 
 

Empowered Group of Ministers sanctioned Phase III of Delhi Metro aggregating 

to  103.5 Kms in their meeting held on 09.08.2011. The details of the sanctioned 

Corridors are given in the Table below:          

Table 1.2 

S.N Route name Under 

Ground 

(km) 

Elevated/

At Grade 

(km) 

Total 

(km) 

No. of 

stations 

1 Mukundpur to Yamuna 
Vihar 

14,386 41,311 55,697 35 

2 Janakpuri West to 
Kalindikunj 

17,288 16,206 33,494 22 

3 Central Secretariat to 
Kashmere Gate 

9,370 
 

0.000 9.37 7 

4 Jahangirpuri to Badli 
Corridor 

0.00 4,489 4,489 3 

 Total 41.044 62.006 103.050 67 
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In addition to above, Empowered Group of Ministers in their meeting held on 

07.08.2012 sanctioned following  3 Metro extensions/links aggregating to 19.389 

Kms to be implemented along with Phase III of Delhi Metro. The details of the 

sanctioned 3 Metro extensions/link are given in the Table below. 
 

Table 1.3 Metro Extensions included in Phase-III Project  

S.N Route name Under 
Ground 

(km) 

Elevated 
(km) 

Total 
(km) 

No. of 
station

s 

1 Extension of Mukundpur-Yamuna 
Vihar Line to Shiv Vihar 

Nil 2.707 2.707 2 

2 Mundka to Bahadurgarh Nil 11.182 11.182 11 

3 Dwarka to Najafgarh Nil 5.5     
5.500 

4 

 Total Nil 19.389 19.389 17 

 

  Empowered Group of Ministers (EGoM) while approving the above 3-Metro 

Extensions/links of Delhi Metro desired that surveys are to be conducted for 

extension of Metro Line from Bawana to Narela and further to Kondli in Haryana 

and a proposal should separately be brought for their consideration. 

Accordingly, surveys for the above extensions are in progress. 

 

1.2 Badarpur - Faridabad Extension 
 

  Empowered Group of Ministers (EGoM) had approved a proposal for extending 

Metro Line from Badarpur to YMCA Chowk (Faridabad), 13.875 Km length, in a 

meeting held on 7.7.2011. The extension is to be completed by September 

2014. Accordingly, the implementation of the Metro extension from Badarpur to 

YMCA Chowk is in progress.. 

 

1.2.1  Proposed Extension to Ballabhgarh 

 

Haryana Government has asked DMRC, to prepare the DPR for metro extension 
from YMCA Chowk to Ballabhgarh which is proposed to be taken up as part of 
Phase-III itself.  

 
The length of this extension (from dead end of YMCA to dead end of 
Ballabhgarh) is 3.25 Km with 2 stations namely (i) NCB Colony and (ii) 
Ballabhgarh. Both the stations will be elevated. 
 

The Route alignment of the proposed Metro extension from YMCA to Ballabhgarh is 

planned parallel to NH-2 (Mathura Road).  The proposed extension takes off from dead 

end of YMCA station (Chainage 33924 m) presently under implementation in Phase-3 

and continues to run parallel to NH-2  on east side till it reaches NCB Cement Research 
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Institute. A Metro Station viz NCB Colony has been planned at Chainage 35062 m 

adjacent to NCB Cement Research Institute  .  After the Station the  alignment crosses 

the NH-2 at Chainage 35464 m and continue to run parallel to NH-2  on west side upto 

Ballabhgarh Bus terminal.  where a Metro Station viz. Ballabhgarh has been planned at 

Chainage 36700 m. The stations planned on this extension and curve details  are given 

in Tables 1.4, 1.5 and 1.6  below 
 

Table 1.4 YMCA to Ballabhgarh Metro Rail Project 

S. No Station Name Chainage(m) Type of station 

 Dead end of YMCA  33923.84  

1. NCB Colony 35062.10 Elevated 

2. Ballabhgarh 36700.00 Elevated 

 Dead  end  of Ballabhgarh 37100.00  

 

Table 1.5 Abstract of  Horizontal Curves 

S. No Radius 
Number of  

Occurrences 
total length of 

Curve(m) 
% W.R.T. total  
curve length 

1 up to 300 2 278.297 38.56% 

2 >1000  3 443.39 61.44% 

  Total 5 721.687 100.00% 

 

 

Table 1.6 Abstract of  Vertical Curves 

S. 
No. 

Chainage 
Length 

Rail Level 
Gradient Remarks 

From To From To 

1 33348.138 33940.000 591.862 213.5 213.5 0.000% Level 

2 33940.000 34620.000 680.000 213.5 210.1 -0.500% Fall 

3 34620.000 34940.000 320.000 210.1 212.4 0.719% Rise 

4 34940.000 35170.000 230.000 212.4 212.4 0.000% Level 

5 35170.000 35393.021 223.021 212.4 210.1 -1.031% Fall 

6 35393.021 35532.187 139.166 210.1 210.1 0.000% Level 

7 35532.187 35780.000 247.813 210.1 211.8 0.686% Rise 

8 35780.000 35920.000 140.000 211.8 211.8 0.000% Level 

9 35920.000 36316.000 396.000 211.8 209.1 -0.682% Fall 

10 36316.000 36510.000 194.000 209.1 211.8 1.392% Rise 

11 36510.000 37099.990 589.990 211.8 211.8 0.000% Level 
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Index Plan Showing the proposed extension is shown in Fig 1.1 
 

 
 

  

Fig 1.1  
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1.3 Structure of the Report. 

 

In this Report only the Chapter on Traffic projections, Train Operation plan, 

Power Requirement, Telecommunications and AFC, Cost of the project, and 

Financial Viability and Implementation are given due to the fact that the Systems 

and Rolling Stock are exactly the same as already given in DPR for Badarpur -

YMCA (Faridabad) Extension.  General Arrangement Drawings for this extension 

are given in Drawing No. DMRC/ FBD (YMCA) – BLB/2012 Sheet no. 1 to 6 

separately.  

 

This Report gives the incremental due to Ballabhgarh extension. Financial 

Viability is assessed for this extension separately.  
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CHAPTER 2 

TRAFFIC FORECAST 

2.1  Scope  

Scope of this Chapter is confined to examining traffic feasibility of the extension 

of proposed metro line from Badarpur Border to YMCA Chowk up to Ballabhgarh. 

Traffic study for Badarpur Border to Faridabad Old Railway station was carried 

out in 2005-06 and a DPR was duly submitted to Haryana Government (GOH). In 

2007, GOH again asked to test the feasibility of extending the same line up to 

YMCA Chowk which was also complied.  

2.2:  Background 

When the traffic study for Faridabad line was taken up in 2005, First Phase of 

Delhi Metro (65.1 km) was not fully completed, and planning of Phase 2 was 

going on. In phase 2, a line from Central Secretariat to Badarpur was proposed 

(Known as line 6). Extension of this line up to Faridabad was also proposed and 

examined at that time period.  

Metro Network which was considered included the following lines: (Line 1 from 

Jahangirpuri-Arjangarh, Line 2 from Dilshad Garden-Barwala, Line 3 from Noida 

City Centre-Dwarka Sec 9, Line 4 from Yamuna Vihar-Anand Vihar, Line 5 from 

Inder lok – Bahadurgarh, Line 6 from Central Secretariat to Faridabad RS, Line * 

from Tughlakabad – Qutub Minar). Line 5 and 6 included proposed extensions to 

Faridabad and Bahadurgarh. All the above said lines with except proposed 

extensions and Line * has been constructed on or before 2010. Line 4 has been 

extended up to Vaishali (UP) and Line 2 has been extended up to HUDA CC 

(Haryana) and New Delhi RS- Dwarka 21 (Airport Express line is also 

constructed and all are operational in Phase 2. 
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In 2012 profile of Delhi Metro Network is drastically changed. Construction of 

Phase 3 Network has begun. Phase 3 network included 2 major lines (1) Line 7 

from Mukundpur-Mukundpur circular metro, (2) Botanical Garden to Janakpuri. 

Line 6 will be extended from CST to Kashmere gate. Line 1 will be extended up 

to Bawana and Line 2 will be extended up to Badli. Total length after all such 

extensions and Phase 3, will be about 330 km.  

Passenger travel pattern will undergo change under this situation and there will 

be significant modal shift.  

Although proposed extension of Faridabad Metro from YMCA to Ballabhgarh is 

only 3 km it is expected tat ridership and travel pattern on the line 6 (after phase 

3 extensions) will be significantly different than what was predicted in 2007.  

2.3  Geography and Demography of Faridabad and Ballabgarh 
 

It is observed from table 2.1 that within Faridabad District, urbanization of 

Faridabad tahsil is much higher than Ballabgarh Tahsil. But trend of urbanization 

of Ballabgarh is also upward. Many factories are being setup in the area. 

Ballabgarh is an important rail Station and Farmers of this Tahsil supply 

Vegetables, Milk and Milk Products to Delhi. In case the line is extended up to 

Ballabgarh, a luggage/vendor compartment in the metro train may help them and 

the consumers.   

Table 2.1 Faridabad District: 2011 Census data 

 

District/Tahsil  Area (Sq 
Kms) 

Rural  Urban  Total 

District Faridabad 743.04  3,69,861  14,29,093  17,98,954 

(i) Faridabad  422.25  1,60,157  14,25,058  15,85,215 

(ii) Ballabgarh 320.65 2,09,704 4,035  2,13,739 

Faridabad is about 25 Kilometers from Delhi in 28o 25' 16" North Latitude and 

77o 18' 28" East Longitude. It is bounded by Union Territory of Delhi (National 

Capital) on its north, Palwal District in the south, Gurgaon District on the west 

and State of Utter Pradesh on its east. The river Yamuna separate the District 

Boundary on eastern side with UP State. Delhi-Agra National Highway No.2 

(Shershah Suri Marg) passes through centre of District. There are three railway 

stations (viz. Faridabad Main, New Town and Ballabgarh) on the Delhi-Mathura 

triple track broad-gauge line of the Indian Railway. (http://faridabad.nic.in/)   

http://faridabad.nic.in/
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Faridabad city is governed by Municipal Corporation and is situated in Haryana 

State/UT. 

As per provisional reports of Census India, population of Faridabad in 2011 is 

1,404,653; of which male and female are 750,446 and 654,207 respectively. 

Although Faridabad city has population of 1,404,653; its urban / metropolitan 

population is 0 of which 0 are males and 0 are females1. 

In education section, total literates in Faridabad city are 1,042,168 of which 

592,024 are males while 450,144 are females. Average literacy rate of Faridabad 

city is 84.88 percent of which male and female literacy was 90.44 and 78.53 

percent. 

The sex ratio of Faridabad city is 872 per 1000 males. Child sex ratio of girls is 

845 per 1000 boys. 

Total children (0-6) in Faridabad city are 176,773 as per figure from Census India 

report on 2011. There were 95,808 boys while 80,965 are girls. The child forms 

12.58 % of total population of Faridabad City.  

 

2.4  Traffic Forecast 
 

Details of the procedure followed during traffic forecasting are available in the 

DPR written in 2005-06. Changes made are in the Metro Network which now 

includes the lines described in para 2.2. Connectivity’s of the extended line up to 

Ballabgarh were made for reassignment of the passenger OD matrices of the 

horizon years. Network developed earlier is reproduced here. No change is 

made. 14.36 lakhs population was predicted in the year 2011 from past data. 

Census figure for 2011 for Faridabad city is 14.04 lakhs. These are not very 

much different. Projected daily ridership for 2015 was 2.41.lakhs with reference 

to the network coded then.  

                                                 
1
 (http://www.census2011.co.in/census/city/47-faridabad.html  

http://www.census2011.co.in/census/city/47-faridabad.html
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Figure 2.1 Network of Faridabad 

 
Extended portion of the metro network  is shown on Google Earth Image of this area in 

figure 2.2 
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Figure 2.2: Extended portion of the metro network 

Methodology adopted for traffic forecast on the extended network are application of 
traditional four stage transport modeling and a detail discussion is available in 2007 
DPR. These are not repeated. Final outcome ie. Ridership from Badarpur to Ballbgarh 
on Line 6 is given in the followng paragraphs.  

 
2.4.1 Ridership Forecast  

Table 2.2 Daily Boarding on Line 6 from Badarpur to Ballabgarh 

STATION 2016 2021 2026 2031 2036 2041 

BADARPUR(2) 4571 5451 6213 6982 8726 9620 

SARAI CHAWK          22862 29771 35896 41471 48814 54277 

NHPC                 30356 36151 45474 55231 65134 82014 

MEWALA CHAWK         11934 15137 22040 21120 23482 16572 

SECTOR 27 A          27175 32861 38770 43316 49891 55390 

BADKHAL MORE         15346 18689 22379 26403 37704 40540 

FARIDABAD OLD        38212 46973 57805 66682 77100 83476 

AJRONDA              15600 18495 21834 22949 29942 34114 

FARIDABAD NT         33783 40755 51212 58793 68620 77403 

YMCA                 39753 50974 62229 73703 94126 106108 

NCB(GOODYEAR)        23426 31913 38312 43193 54731 60150 

BALLABHGARH           12306 13980 15664 17152 19307 21256 

TOTAL BOARDING 270753 335699 411615 470013 568851 631300 



 Chapter 2 : Traffic Forecast 

   6/6 
 

      Supplementary  Report  for extension of  Metro  to  Ballabhgarh         December   2014 
 
 
 

Increase in daily ridership on this part of line 6 is about 30,000 (total boarding upto 

YMCA was estimated to be 2.41 lakhs in 2015 projected in 2007), it is observed 

boarding at stations from YMCA-Faridabad Old has decreased and beyond this i.e from 

Badkhal-Sarai ridership has slightly increased. Total boarding at the stations (NCB 

colony & Ballabhgarh) in 2016 is 35 thousand, shows that good number of commuter 

traffic exist beyond YMCA Station. So line extension proposal is justified. Peak hour 

loading is shown in table 2.3. Average lead from these to stations will be 16.02 Km in 

2016. 

Table 2.3 Peak Hour Boarding during Horizon Years 

 

STATION 2016 2021 2026 2031 2036 2041 

BADARPUR(2) 503 600 683 768 960 1058 

SARAI CHAWK          2515 3275 3949 4562 5370 5970 

NHPC                 3339 3977 5002 6075 7165 9022 

MEWALA CHAWK         1313 1665 2424 2323 2583 1823 

SECTOR 27 A          2989 3615 4265 4765 5488 6093 

BADKHAL MORE         1688 2056 2462 2904 4147 4459 

FARIDABAD OLD        4203 5167 6359 7335 8481 9182 

AJRONDA              1716 2034 2402 2524 3294 3753 

FARIDABAD NT         3716 4483 5633 6467 7548 8514 

YMCA                 4373 5607 6845 8107 10354 11672 

NCB(GOODYEAR)        2577 3510 4214 4751 6020 6617 

BALLABHGARH           1354 1538 1723 1887 2124 2338 

TOTAL BOARDING 32302 39548 47987 54499 65570 72542 

 

  



 Chapter 2 : Traffic Forecast 

   7/7 
 

      Supplementary  Report  for extension of  Metro  to  Ballabhgarh         December   2014 
 
 
 

 

Table 2.4    Link Loading (PHPDT) on line 6 during Horizon Years 

 

FROM TO 2016 2021 2026 2031 2036 2041 

KASHMERE GATE(3)     LAL QUILA            33995 41524 49251 56302 61297 66940 

LAL QUILA            DARYA GANJ           34463 42113 49978 57153 62247 67990 

DARYA GANJ           DELHI GATE           34057 41598 49414 56913 61794 67573 

DELHI GATE           ITO                  35739 43613 51774 59352 64635 70707 

ITO                  MADI HOUSE(2)        35215 42946 51116 58749 63984 70049 

MADI HOUSE(2)        JANPATH              22887 28200 33134 37673 42740 46900 

JANPATH              FIROZ SHAH XING      23562 29019 34091 38773 44033 48353 

FIROZ SHAH XING      CST(4)               23562 29019 34091 38773 44033 48353 

CST(3)               KHAN MARKET          13553 16613 19659 22874 25625 28643 

KHAN MARKET          JLN STADIUM          13223 16210 19152 22086 24729 27482 

JLN STADIUM          JANGPURA             13423 16473 19463 22495 25246 28100 

JANGPURA             LAJPAT NAGAR(1)      13338 16365 19289 22290 25018 27826 

LAJPAT NAGAR(1)      MOOLCHAND            13271 16294 19160 21910 24374 26938 

MOOLCHAND            KAILASH COLONY       13216 16313 19197 21987 24585 27214 

KAILASH COLONY       NEHRU PLACE          11214 13886 16198 18859 21317 23594 

NEHRU PLACE          KALKAJI MANDIR       11244 13804 16245 18737 21016 23270 

KALKAJI MANDIR       GOVINDPURI           24010 29947 35621 41067 46141 51945 

GOVINDPURI           OKHLA                18744 23517 27700 31807 36377 41244 

OKHLA                JASOLA               19375 24087 28748 32952 37260 42677 

JASOLA               SARITA VIHAR         20340 25227 30039 34382 38909 44510 

SARITA VIHAR         MOHAN ESTATE         15500 19347 23362 26834 30600 34837 

MOHAN ESTATE         TUGHLAKBAD           14522 18163 21576 24818 28370 31662 

TUGHLAKBAD           BADARPUR(1)          15961 20076 23979 27649 31582 35218 

BADARPUR(2)          SARAI CHAWK          14138 17858 21389 24623 28391 31639 

SARAI CHAWK          NHPC                 13008 16328 19396 22217 25855 29076 

NHPC                 MEWALA CHAWK         14356 17369 21083 24662 28764 33325 

MEWALA CHAWK         SECTOR 27 A          14615 17751 22273 24947 29427 32480 

SECTOR 27 A          BADKHAL MORE         15460 18793 23394 26323 31342 34614 

BADKHAL MORE         FARIDABAD OLD        15384 18824 23480 26608 31682 34764 

FARIDABAD OLD        AJRONDA              10066 12353 15500 17499 20893 23184 

AJRONDA              FARIDABAD NT         10733 13112 16157 18392 21904 24189 

FARIDABAD NT         YMCA                 10388 13365 16117 18764 23570 26306 

YMCA                 NCB(GOODYEAR)        5306 6869 7985 9035 11130 12202 

NCB(GOODYEAR)        BALLABHGARH           1895 2153 2412 2641 2973 3273 
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2.5  Remarks 
Among the satellite towns surrounding Delhi, Faridabad is different in terms of 

Resident population and employment opportunity. People from Noida come to 

Delhi for work, and fewer goes in the reverse direction. Gurgaon is a place where 

office type jobs are more and for all other type of jobs, Gurgaon people commute 

to Delhi. But Faridabad is a place where people come for work from other places. 

Direction of traffic flow during morning and evening peak hours will support this 

observation. Metro line from Ballabhgarh to Badarpur and connectivity to Delhi 

Metro Network will help passengers who are living outside (both in South and 

North side) the city of Faridabad to come and work in this area. Also, many 

multistory residential building are coming up in Sectors 1-7 (which are near to 

YMCA, NCB and Ballabhgarh Metro Stations) and resident population will grow 

at a faster rate.  
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CHAPTER 3 

TRAIN OPERATION PLAN 

 

3.1  Operation Philosophy 

 

The underlying operation philosophy is to make the MRT System more attractive and 

economical, the main features being: 

 Selecting the most optimum frequency of Train services to meet sectional capacity 

requirement during peak hours on most of the sections. 

 Economical & optimum train service frequency not only during peak period, but also 

during off-peak period. 

 Multi-tasking of train operation and maintenance staff. 

 

3.2 Stations    

            List of stations on Line - 6  from Kashmere Gate to Ballabhgarh are given below:    

S. N. Station Name 

1 
Kashmere Gate (3) 

2 
Lal Quila 

3 
Darya Ganj 

4 
Delhi Gate 

5 
ITO 

6 
Mandi House (2) 

7 
Janpath 

8 
Central Secretariat 

9 
Khan Market 

10 
JLN Stadium 

11 
Jangpura 
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12 
Lajpat Nagar (1) 

13 
Moolchand 

14 
Kailash Colony 

15 
Nehru Place 

16 
Kalkaji Mandir 

17 
Okhla 

18 
Jasola 

19 
Sarita Vihar 

20 
Mohan Estate 

21 
Tughlakbad 

22 
Badarpur (2) 

23 
Sarai Chowk 

24 
NHPC 

25 
Mehwala Chowk 

26 
Sector 27A 

27 
Badkhal More 

28 
Faridabad More 

29 
Ajronda 

30 
Faridabad NT 

31 
YMCA  

32 
NCB (Goodyear) 

33 
Ballabhgarh 

 
 

3.3 Rake requirements    

 
 

The Rake requirement for ‘YMCA Chowk to Ballabhgarh’ shall be met from the fleet of 

Rolling Stock available on Line-6. Therefore, no additional Rolling Stock would be 

required for this section. The PHPDT capacity with 6-car trains consist @6 persons/sqm 

of standee area and at 8 minutes headway is11805 in 2016 vis a vis PHPDT demand of 

5306. This brings out that PHPDT capacity available is far more than PHPDT demands 

on this section, as such no additional Rolling Stock as mentioned above is envisaged for 

the section. 

 



 Chapter 3 : Train Operation Plan 

   3/3 
 

    Supplementary  Report  for extension of  Metro  to  Ballabhgarh       December 2014 
 
 
 

 

 

 

 

 

 

 

  

Attachment - I/A

Year: 2016

No. of Cars per Train: 6

Passenger Capacity @ 6 persons/sqm of a 6-Car Train: 1574

Passenger Capacity @ 8 persons/sqm of a 6-Car Train: 2002

Headway (min) 8

S. 

N.
FROM TO

Traffic Demand  

in PHPDT

PHPDT capacity 

@ 6p/sqm of 

standee area

PHPDT capacity 

@ 8p/sqm of 

standee area

1 YMCA                NCB(GOODYEAR)       5306 11805 15015

2 NCB(GOODYEAR)       BALLAVGARH          1895 11805 15015

Fig 1.1

PHPDT Demand and Capacity Chart
YMCA Chowk to Ballavgarh 

0

2000

4000

6000

8000

10000

12000

14000

16000

P
H

P
D

T

Stations

Traffic Demand  in PHPDT

PHPDT capacity @ 6p/sqm of standee area

Train carrying capacity @ 8p/sqm of standee area



 Chapter 3 : Train Operation Plan 

   4/4 
 

    Supplementary  Report  for extension of  Metro  to  Ballabhgarh       December 2014 
 
 
 

 

 

 

 

 

 

 
  

Attachment - I/B

Year: 2021

No. of Cars per Train: 6

Passenger Capacity @ 6 persons/sqm of a 6-Car Train: 1574

Passenger Capacity @ 8 persons/sqm of a 6-Car Train: 2002

Headway (min) 6

S.N FROM TO
Traffic Demand  

in PHPDT

PHPDT capacity 

@ 6p/sqm of 

standee area

PHPDT capacity 

@ 8p/sqm of 

standee area

1 YMCA                NCB(GOODYEAR)       6869 15740 20020

2 NCB(GOODYEAR)       BALLAVGARH          2153 15740 20020

Fig 2.1

PHPDT Demand and Capacity Chart
YMCA Chowk to Ballavgarh 
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Attachment - I/C

Year: 2026

No. of Cars per Train: 6

Passenger Capacity @ 6 persons/sqm of a 6-Car Train: 1574

Passenger Capacity @ 8 persons/sqm of a 6-Car Train: 2002

Headway (min) 5

S.N FROM TO
Traffic Demand  

in PHPDT

PHPDT 

capacity @ 

6p/sqm of 

standee area

PHPDT 

capacity @ 

8p/sqm of 

standee area

1 YMCA                NCB(GOODYEAR)       7985 18888 24024

2 NCB(GOODYEAR)       BALLAVGARH          2412 18888 24024

Fig 3.1

PHPDT Demand and Capacity Chart
YMCA Chowk to Ballavgarh 
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Attachment - I/D

Year: 2031

No. of Cars per Train: 6

Passenger Capacity @ 6 persons/sqm of a 6-Car Train: 1574

Passenger Capacity @ 8 persons/sqm of a 6-Car Train: 2002

Headway (min) 4

S.N FROM TO
Traffic Demand  

in PHPDT

PHPDT 

capacity @ 

6p/sqm of 

standee area

PHPDT 

capacity @ 

8p/sqm of 

standee area

1 YMCA                NCB(GOODYEAR)       9035 23610 30030

2 NCB(GOODYEAR)       BALLAVGARH          2641 23610 30030

Fig 4.1

PHPDT Demand and Capacity Chart
YMCA Chowk to Ballavgarh 
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Attachment - I/E

Year: 2036

No. of Cars per Train: 6

Passenger Capacity @ 6 persons/sqm of a 6-Car Train: 1574

Passenger Capacity @ 8 persons/sqm of a 6-Car Train: 2002

Headway (min) 2

S.N FROM TO
Traffic Demand  

in PHPDT

PHPDT 

capacity @ 

6p/sqm of 

standee area

PHPDT 

capacity @ 

8p/sqm of 

standee area

1 YMCA                NCB(GOODYEAR)       11130 47220 60060

2 NCB(GOODYEAR)       BALLAVGARH          2973 47220 60060

Fig 5.1

PHPDT Demand and Capacity Chart
YMCA Chowk to Ballavgarh 
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Attachment - I/F

Year: 2041

No. of Cars per Train: 6

Passenger Capacity @ 6 persons/sqm of a 6-Car Train: 1574

Passenger Capacity @ 8 persons/sqm of a 6-Car Train: 2002

Headway (min) 2

S.N FROM TO
Traffic Demand  

in PHPDT

PHPDT 

capacity @ 

6p/sqm of 

standee area

PHPDT 

capacity @ 

8p/sqm of 

standee area

1 YMCA                NCB(GOODYEAR)       12202 47220 60060

2 NCB(GOODYEAR)       BALLAVGARH          3273 47220 60060

Fig 6.1

PHPDT Demand and Capacity Chart
YMCA Chowk to Ballavgarh 
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Attachment II

Year: 2016

Configuration: 6 Car

Headway(min): 8

UP DN

5 to 6 32 2 2

6 to 7 24 3 2

7 to 8 12 5 5

8 to 9 8 7 8

9 to 10 8 8 7

10 to 11 8 7 8

11 to12 12 5 5

12 to 13 24 2 3

13 to 14 32 2 1

14 to 15 32 1 2

15 to 16 24 3 2

16 to 17 12 5 5

17 to 18 8 8 7

18 to 19 8 7 8

19 to 20 8 8 7

20 to 21 12 5 5

21 to 22 24 2 3

22 to 23 32 2 2

23 to 24 40 1 1

Total No. of train 

trips per direction 

per day

83 83

TABLE 1.1

YMCA Chowk to Ballavgarh 

Time of Day Headway in Minutes
 No. of Trains per day
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Year: 2021

Configuration: 6 Car

Headway(min): 6

UP DN

5 to 6 24 3 3

6 to 7 20 3 3

7 to 8 10 6 6

8 to 9 6 10 10

9 to 10 6 10 10

10 to 11 6 10 10

11 to12 10 6 6

12 to 13 20 3 3

13 to 14 24 3 2

14 to 15 24 2 3

15 to 16 20 3 3

16 to 17 10 6 6

17 to 18 6 10 10

18 to 19 6 10 10

19 to 20 6 10 10

20 to 21 10 6 6

21 to 22 20 3 3

22 to 23 24 3 3

23 to 24 30 2 2

Total No. of train 

trips per direction 

per day

109 109

TABLE 1.2

YMCA Chowk to Ballavgarh 

Time of Day Headway in Minutes
 No. of Trains per day



 Chapter 3 : Train Operation Plan 

   11/11 
 

    Supplementary  Report  for extension of  Metro  to  Ballabhgarh       December 2014 
 
 
 

 

 

 

 

 

 

 

 
  

Year: 2026

Configuration: 6 Car

Headway(min): 5

UP DN

5 to 6 16 4 4

6 to 7 12 5 5

7 to 8 8 8 7

8 to 9 5 12 12

9 to 10 5 12 12

10 to 11 5 12 12

11 to12 8 8 7

12 to 13 12 5 5

13 to 14 16 4 3

14 to 15 16 3 4

15 to 16 12 5 5

16 to 17 8 7 8

17 to 18 5 12 12

18 to 19 5 12 12

19 to 20 5 12 12

20 to 21 8 7 8

21 to 22 12 5 5

22 to 23 16 4 4

23 to 24 20 3 3

Total No. of train 

trips per direction 

per day

140 140

TABLE 1.3

YMCA Chowk to Ballavgarh 

Time of Day Headway in Minutes
 No. of Trains per day
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Year: 2031

Configuration: 6 Car

Headway(min): 4

UP DN

5 to 6 16 4 3

6 to 7 12 5 5

7 to 8 6 10 10

8 to 9 4 15 15

9 to 10 4 15 15

10 to 11 4 15 15

11 to12 6 10 10

12 to 13 12 5 5

13 to 14 16 4 3

14 to 15 16 3 4

15 to 16 12 5 5

16 to 17 6 10 10

17 to 18 4 15 15

18 to 19 4 15 15

19 to 20 4 15 15

20 to 21 6 10 10

21 to 22 12 5 5

22 to 23 16 3 4

23 to 24 20 3 3

Total No. of train 

trips per direction 

per day

167 167

Time of Day Headway in Minutes
 No. of Trains per day

TABLE 1.4

YMCA Chowk to Ballavgarh 
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Year: 2036

Configuration: 6 Car

Headway(min): 2

UP DN

5 to 6 8 8 7

6 to 7 6 10 10

7 to 8 3 20 20

8 to 9 2 30 30

9 to 10 2 30 30

10 to 11 2 30 30

11 to12 3 20 20

12 to 13 6 10 10

13 to 14 8 8 7

14 to 15 8 7 8

15 to 16 6 10 10

16 to 17 3 20 20

17 to 18 2 30 30

18 to 19 2 30 30

19 to 20 2 30 30

20 to 21 3 20 20

21 to 22 6 10 10

22 to 23 8 7 8

23 to 24 10 6 6

Total No. of train 

trips per direction 

per day

336 336

TABLE 1.5

YMCA Chowk to Ballavgarh 

Time of Day Headway in Minutes
 No. of Trains per day
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Year: 2041

Configuration: 6 Car

Headway(min): 2

UP DN

5 to 6 8 8 7

6 to 7 6 10 10

7 to 8 3 20 20

8 to 9 2 30 30

9 to 10 2 30 30

10 to 11 2 30 30

11 to12 3 20 20

12 to 13 6 10 10

13 to 14 8 8 7

14 to 15 8 7 8

15 to 16 6 10 10

16 to 17 3 20 20

17 to 18 2 30 30

18 to 19 2 30 30

19 to 20 2 30 30

20 to 21 3 20 20

21 to 22 6 10 10

22 to 23 8 7 8

23 to 24 10 6 6

Total No. of train 

trips per direction 

per day

336 336

YMCA Chowk to Ballavgarh 

Time of Day Headway in Minutes
 No. of Trains per day

TABLE 1.6 
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CHAPTER 4 

TRACTION AND POWER SUPPLY 

 
 
4.1   OVERHEAD CONDUCTOR SYSTEM -Flexible OHE 

In the open areas, flexible OHE shall be adopted. This shall consist of 107/150 
mm2 HD-copper contact wire and 65 mm2 cadmium copper catenary wire. 
 

Return Conductor shall be all aluminium conductor of 233 mm2 (19/3.99mm) 
cross section (equivalent copper cross section = 140 mm2).  
 

Overhead Protection Cable (OPC) shall be made of 12 aluminium strands of dia. 
2.5 mm each, reinforced with 7 strands of steel of dia 2.5 mm each, representing 
a total cross section of 93 mm2. 
 
Buried Earth Cable shall be made of bare wire of pure copper of 35 mm2 cross 
section. 

 
4.2.   Scheme of Power Supply 
  

For the extension from YMCA Chowk to Ballabhgarh, RSS-cum-TSS is already 
proposed to be set up near 27-A station for Badarpur –Faridabad corridor shall be 
used, for which supply will be availed from M/S Haryana Vidyut Prasaran Nigam 
Ltd. 2 x 66 KV Sub Station at Faridabad in sector-46.  

 
           The existing Receiving-cum-Traction sub-station shall be provided with two 

numbers each of (one as 100% standby) 66 kV/25 kV single-phase transformers 
for traction power supply and 66 kV/33 kV 3-phase for auxiliary power supply. 
Capacity of the traction transformer shall be 40/50-MVA and capacity of the 
auxiliary power transformer will be 40/45 MVA.  
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 These shall have ON LOAD tap changers to ensure incoming power supply 
voltage correction to be made possible. 

 
 

 Sectioning post (SP), Sub-sectioning Post (SSP), will be located on the same 
principles as are being followed for Delhi Metro. 

 
The 33 kV cable networks shall be adequately rated to transfer the requisite 
emergency power. Accordingly 300-mm2 Aluminium/Copper conductor 3-phase 
FRLS cables, XLPE insulated shall be provided.  

 
The demand of power at each over ground station is expected to be about 500 kW. 
In addition there will be some additional requirement for other commercial 
exploitation of station area. Each station shall be provided with an Auxiliary 
Substation with two outdoor type 33kV/415V, 3-phase, 630 kVA transformers and 
the associated HT & LT switchgear. In addition, provision shall be made for one 
DG set of 200 kVA at each station.  

 
 
4.3 STATION SERVICES 
  
 The illumination shall be to the standards already finalised by DMRC for existing 

construction. Wherever traffic integration areas are provided on the station 
premises of Metro system, outdoor illumination either through poles or high masts, 
as appropriate, shall be provided. 

 
Escalators shall be provided at station as required. At stations where escalators 
have been planned, in the first instance each platform shall be provided with one 
escalator. Lifts for use by physically challenged persons shall be provided as 
planned.  

 
  

4.4 SCADA 
 

The entire scheme of power supply, traction and auxiliary supply shall be 
monitored and controlled from a centralized OCC being provided in phase-III. 
The protocol of the equipment shall be compatible with that being used on Line-6 
of Delhi Metro. 
 
 

4.5   SAFETY & FIRE PREVENTION 

The entire installation shall be rendered safe through following measures. 
 

4.5.1 Earthing & Bonding shall be carried out in accordance with following standards: 
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i) EN 50122-1 
ii) IEEE 80 
iii) IR -ACTM 
iv) IS : 3043 
 
The measures taken shall ensure safety of personnel and passengers, prevent 
hazards of fire through overheating and sparks and also provide protection 
against corrosion of reinforcements of the civil construction, pipes etc. Interface 
construction specifications is to be furnished to civil engineering construction 
wing for providing continuity in the reinforcement bars and its earthing at regular 
intervals. 
 

4.5.2 Fire Protection 
 
Generally provisions of NFPA 130 shall be followed. PVC over-sheath cables 
shall be used as outdoor Power cables.  

 
4.6 VENTILATION & AIR-CONDITIONING  
 
4.6.1 Surface and Elevated Stations 

 
These stations shall have normal ceiling fans for operational needs. Window 
model air-conditioning for Signal and Telecom and AFC equipment shall be 
provided according to need. 

 
4.7     POWER ARRANGEMENT 

 
4.7.1  POWER REQUIREMENTS   

 Electricity is required for operation of Metro system for running of trains, station 
services (e.g. lighting, lifts, escalators, signalling & telecom, fire fighting etc) and 
workshops, depots & other maintenance infrastructure within premises of metro 
system. The power requirements of a metro system are determined by peak-hour 
demands of power for traction and auxiliary applications. Broad estimation of 
auxiliary and traction power demand is made based on the following 
requirements:- 

(i) Specific energy consumption of rolling stock – 75KWh/1000 GTKM 
(ii) Regeneration by rolling stock – 30% 
(iii) Elevated station load – initially 300KW, which will increase to 500 KW in 

the year 2041. 
 

Keeping in view of the train operation plan and demand of auxiliary and traction 
power, power requirements projected for the year 2016, 2021,2031 and 2041 are 
summarized in table 4.1 below:- 
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Table 4.1   Power Demand Estimation (MVA) 

Corridor Year 

2016 2021 2031 2041 

  YMCA Chowk - Ballabhgarh Traction 
Auxiliary 

Total 

0.9 
0.7 
1.6 

1.2 
0.7 
1.9 

1.8 
1.0 
2.8 

3.6 
1.2 
4.8 

 
The detailed calculations of power demand estimation are attached at annexure 
4.1. 
 

4.7.2 NEED FOR HIGH RELIABILITY OF POWER SUPPLY  

The proposed YMCA – Ballabhgarh Section of the metro system is being 
designed to handle about 12200 passengers per direction during peak hours 
when trains are expected to run at 2.0 minutes intervals in 2041. Incidences of 
any power interruption, apart from affecting train running, will cause congestion 
at stations. Interruption of power at night is likely to cause alarm and increased 
risk to travelling public. Lack of illumination at stations, non-visibility of 
appropriate signage’s, disruption of operation of lifts and escalators is likely to 
cause confusion, anxiety and ire in commuters, whose tolerance level are low on 
account of stress. Effect on signal and communication may affect train operation 
and passenger safety as well. Therefore, uninterrupted power supply is 
mandatory for efficient metro operations.  

 
 

4.7.3 AUXILIARY SUPPLY ARRANGEMENTS FOR STATIONS & DEPOT  

  Auxiliary sub-stations (ASS) are envisaged to be provided at each station. The 
ASS will be located at mezzanine or platform level inside a room. The auxiliary 
load requirements have been assessed at 300 kW for elevated/at-grade stations 
which is likely to increase up to 500 KW in the year 2041. Accordingly, two dry 
type cast resin transformers (33/0.415kV) of 630 kVA capacity are proposed to 
be installed at the stations (with one transformer as standby) and suitable 
provision for space will be kept to add one transformer of 630 kVA for feeding 
Property development loads with in the footprints of the station at a later date.  
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Typical Indoor Auxiliary Sub-station 
 

4.7.4 ELECTROMAGNETIC INTERFERENCE (EMI) AND ELECTROMAGNETIC 

COMPATIBILITY (EMC) 

25kV ac traction currents produce alternating magnetic fields that cause 
voltages to be induced in any conductor running along the track.  Booster 
Transformer and Return Conductor (BT/RC) System is proposed for EMI 
mitigation.  Concrete structures of elevated viaducts are not good electrical 
earths and therefore, Earthing and Bonding of the traction system shall be in 
accordance with the latest standards EN50122-1, IEEE80 and other relevant 
standards.Two earth conductors –Overhead Protection Cable (OPC) and 
Buried Earth Conductor (BEC) are proposed to be laid along with elevated via 
duct and all the metallic structures, structural reinforcement, running rails etc 
will be connected to these conductors to form an equiv-potential surface & a 
least resistance path to the fault currents.  The overhead protection cable will 
also provide protection against lightning to the 25kV OHE and the elevated 
viaduct.  Similar arrangements have been adopted on Delhi Metro as well. 

 
Detailed specification of equipment e.g. power cables, transformer, 
switchgear, E&M equipment etc shall be framed to reduce conducted or 
radiated emissions as per appropriate international standards. The Metro 
system as a whole (trains, signaling & telecomm, traction power supply, E&M 
system etc) shall comply with the EMC requirements of international 
standards viz. EN50121, EN50123, IEC61000 series etc. A detailed 
EMI/EMC plan will be required to be developed during project implementation 
stage. 

 
 



 Chapter 4 : Traction and Power Supply 

   6/6 
 

   Supplementary  Report  for extension of  Metro  to  Ballabhgarh        December  2014 
 
 

 
4.7.5 STANDBY DIESEL GENERATOR (DG) SETS 

In the unlikely event of simultaneous tripping of all the input power sources or 
grid failure, the power supply to stations as well as to trains will be 
interrupted. It is, therefore, proposed to provide a standby DG set of 200 KVA 
capacity at the stations to cater to the following essential services:  
(i) Essential lighting 
(ii) Signaling & telecommunications 
(iii) Fire fighting system 
(iv) Lift operation 
(v) Fare collection system 

 
Silent type DG sets with low noise levels are proposed, which do not require a 
separate room for installation. 

 
4.7.6 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. Modern SCADA system with intelligent 
remote terminal units (RTUs) shall be provided. Optical fibre provided for 
telecommunications will be used as communication carrier for SCADA 
system. 

 
Digital Protection Control System (DPCS) is proposed for providing data 
acquisition, data processing, overall protection control, interlocking, inter-
tripping and monitoring of the entire power supply system consisting of 33kV 
ac switchgear, transformers, 25kV ac switchgear and associated electrical 
equipment. DPCS will utilize microprocessor-based fast-acting numerical 
relays & Programmable Logic Controllers (PLCs) with suitable interface with 
SCADA system. 

 
4.7.7 ENERGY SAVING MEASURES  

Energy charges of any metro system constitute a substantial portion of its 
operation & maintenance (O & M) costs. Therefore, it is imperative to 
incorporate energy saving measures in the system design itself. The auxiliary 
power consumption of metros is generally more than the traction energy 
consumed by train movement during initial years of operation. Subsequently, 
traction power consumption increases with increase in train 
frequency/composition in order to cater more traffic. The proposed system of 
Ballabhgarh Metro includes the following energy saving features:- 

 
(i) Modern rolling stock with 3-phase VVVF drive and lightweight stainless 

steel coaches has been proposed, which has the benefits of low specific 
energy consumption and almost unity power factor. 
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(ii) Rolling stock has regeneration features and it is expected that 30% of total 
traction energy will be regenerated and fed back to 25kV ac OHE to be 
consumed by nearby trains. 

(iii) Effective utilization of natural light is proposed. In addition, the lighting 
system of the stations will be provided with different circuits (33%, 66% & 
100%) and the relevant circuits can be switched on based on the 
requirements (day or night, operation or maintenance hours etc). 

(iv) Machine-room less type lifts with gearless drive have been proposed with 
3-phase VVVF drive. These lifts are highly energy efficient. 

(v) The proposed heavy-duty public services escalators will be provided with 
3- 

(vi) phase VVVF drive, which is energy efficient & improves the power factor. 
Further, the escalators will be provided with infrared sensors to 
automatically reduce the speed (to idling speed) when not being used by 
passengers. 

(vii) The latest state of art and energy efficient electrical equipment (e.g. 
transformers, motors, light fittings etc) have been incorporated in the 
system design. 

(viii) Efficient energy management is possible with proposed modern SCADA 
system by way of maximum demand (MD) and power factor control. 

 
4.7.8     ELECTRIC POWER TARIFF 

The cost of electricity is a significant part of Operation & Maintenance (O&M) 
charges 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 5 million 
units in initial years (2016), which will increase to 16 million units by horizon 
year 2041. 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 this Corridor should be 
at effective rate of purchase price (at 66 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. 4.87 per unit and fix charges Rs.125 per KVA. It is 
proposed that Government of Haryana takes necessary steps to fix power 
tariff for this Corridor at “No Profit No Loss” basis. Similar approach has been 
adopted for Delhi Metro. 
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CHAPTER 6 

COST ESTIMATES 

 
6.1  INTRODUCTION  
 
6.1.1 Detailed cost estimates for YMCA – Ballabhgarh   metro extension has been 

prepared covering civil, electrical, signalling and telecommunications works, 

rolling stock, environmental protection, rehabilitation, etc. considering 25kV AC 

Traction at October 2014 price level.  

 
6.1.2 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 that item and (iii) item being an independent entity. All items 

related with alignment, whether elevated, Permanent Way, Electrical (including 

OHE, Receiving Sub-Station (RSS)/Traction Sub-Station (TSS)/Auxiliary Sub-

Station (ASS), service connections signaling & telecommunication, have been 

estimated on rate per route km/km basis. Cost of elevated 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. 

Similarly, for items like Lifts, Escalators etc. costs have been estimated in terms 

of number of units required for each item. In remaining items, viz. land, utility 

diversions, rehabilitation, etc. the costs have been assessed on the basis of each 

item, taken as an independent entity. 

 
6.1.3 In order to arrive at realistic cost of various items, costs have been assessed on 

the basis of unit rate referred in DPR for Phase III of Delhi Metro.  

 
 
6.1.4 The overall capital cost for YMCA – Ballabhgarh   metro extension, at Oct 2014 

price level, works out to Rs.532 crores  excluding CD and VAT. General charges 

are considered @5% on all items except land and 3% contingencies on all items 

including general charges. The abstract capital cost estimate is shown at Table 

6.1.  
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Table 6.1 
        ABSTRACT CAPITAL COST ESTIMATES (costs at Oct, 2014 price level) 

S. No. Description Estimated Cost 
(Rs. in crores) 

 1 Land 98.32 

2 Alignment and Formation 104.50 

3 Station Buildings (elevated) 
including E & M  works 

66.65 

4 Depot augmentation 15 

5 Permanent Way 31.86 

6 Traction & Power Supply 
including VAC, Lifts, 
Escalators, etc. 

32 

7 Signaling & 
Telecommunications  and AFC 
Works 

56.99 

8 Rehabilitation & Resettlement 50.00 

9 Utilities (Civil Works) including 
Road Restoration 
Environmental Protection, 

22.21 

10 Staff Quarters 15.00 

11 Total of all items except Land 398.58 

12 General Charges @ 5% on all 
items except  Land 19.93 

13 Total of all item including                  
General Charges 418.51 

14 Contingencies @ 3% 
12.56 

15 Grand Total without  land 431.06 

16 Grand Total with  land 532 

 
6.1.5 Details and methodology of arriving at these costs are discussed in paras 

hereinafter. 

 
6.2 CIVIL ENGINEERING WORKS 
6.2.1 Land 

i) Land requirements have been kept to the barest minimum & worked out on 
area basis. Land is proposed to be acquired permanently for locating 
entry/exit structures, viaduct structure, traffic integration at station area, 
etc.  
 

ii) Cost of the land to be acquired has been considered in the project 
construction cost. 
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iii) In addition to the lands required permanently, about 2 ha of Government. 
land is temporarily required for construction depots. Ground rent charges 
for 4 years @ 6% per year of the cost of land have been provided for, in 
the project cost estimates.  

 
6.2.2   Formation & Alignment 
 

i) Elevated Section-Rates are based on rates of Delhi Metro Phase III 

Estimate. 

 
6.2.3 Station Buildings 
 

      Elevated Stations-Estimated rates are based on accepted rates for stations 

of DMRC Phase III estimate.  

 
6.2.4 Permanent Way 

 
     For elevated sections, ballast less track has been planned. Rates are based 

on rates of Delhi Metro Phase III Project.  

 
6.3   DEPOT 
 
6.3.1 For this Metro extension of about 3.205 km, there is no need for a separate 

depot. Maintenance of rakes for this line will be done at the Sarita Vihar depot 

with required augmentation of the existing facilities for which the provision in the 

estimate has been made. 

 
6.4 UTILITY AND ROAD  DIVERSIONS, ENVIRONMENTAL PROTECTION AND 

OTHER MISCELLANEOUS WORKS 
 
6.4.1 Provisions has been made to cover the cost of utility diversions, miscellaneous 

road works involved, road diversions, road signages etc. and environmental 

protection works on route km basis, based on the experience gained from the 

works in progress in Delhi Metro. 

 
6.5 REHABILITATION & RESETTLEMENT 
 
6.5.1 Private Structures-Provision towards compensation/rehabilitation of these 

including shops on private land, likely to be affected has been made on lump sum 

basis.  
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6.6 TRACTION & POWER SUPPLY 
 

6.6.1 Provisions have been made for following under subheads for Traction and Power 
supply :  
 

 OHE (Flexible). 

 Receiving cum Traction Sub-Station Including cables. 

 ASS for elevated stations. 

 Service connection charges for Receiving Sub-stations. 

 SCADA augmentation. 

 Catenary maintenance vehicle. 

 Miscellaneous items e.g. illumination, lifting T&P for stabling lines, etc.  

 
6.6.2 Rates are based on rates of Delhi Metro Phase III Estimate.  

 
6.7 ELECTRICAL SERVICES AT STATIONS 
 
6.7.1 These are included in estimated costs of stations on elevated   alignment section. 

Cost of escalators, lifts for all stations are not included in station costs, & 

therefore are provided under electrical estimates & shown separately. 

 
6.8 SIGNALLING & TELECOMMUNICATION WORKS AND AUTOMATIC FARE 

COLLECTION 
 
6.8.1  The rates adopted are based on d rates of Delhi Metro Phase III Estimate.  

 
6.9    GENERAL CHARGES & CONTINGENCIES 
 

6.9.1   Provision @ 5 % has been made towards general charges on all items except 

cost of land. Provision for contingencies has been made @ 3% on all items 

including general charges.  

 
6.9.2 The overall capital cost for YMCA – Ballabhgarh   metro extension estimated at 

Jan 2011 price level, based on based on rates of Delhi Metro Phase III is shown 

in Table 6.2  As already mentioned in para 6.1.4, capital cost of the project works 

out to Rs. 520.07 crores excluding element of import duty & works tax. The cost 

of the line separately for Delhi and Gurgaon portion has also been worked out 

and given as Annexures. 
 

6.10 TAXES AND DUTIES 
 
6.10.1  The component of Taxes and duties not included in the capital cost. Details of 

Taxes and duties are give in Table 6.3 
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Table 6.2 

Abstract Cost Estimate of YMCA - Ballabhgarh Corridor 

Capital Cost Estimate                                         

    
October 2014 level 

Total length = 3.205 km 

Total UG (including UG Ramp) = 0 km 

 Elvated (including elevated ramp) =3.205  km 

Total Station ( All Elevated ) = 2 

S. No. Item Unit Rate Qty. 
Amount 

(Rs. in Cr.) 

        Without taxes 

            

1.0 Land         

1.1 Permanent         

a Government ha 10.20 2.8900 29.48 

b Private ha 69.00 0.9270 63.96 

1.2 Temporary         

a Government ha 2.44 2.0000 4.88 

b Mis km 0.73 0.0000 0.00 

  Subtotal (1)       98.32 

2.0 Alignment and Formation         

2.3 
Elevated section including station 
length  (Including Cost of Rain 
Water Harvesting) 

R. 
Km. 

31.84 3.000 95.53 

2.4 Special spans 
R. 

Km. 
43.73 0.205 8.97 

  Subtotal (2)       104.50 

3.0 Station Buildings         

3.1 
Elevated stations(including 
finishes) 

Each       

a Type (A) way side- civil works Each 25.09 1 25.09 

b Type (A) way side- EM works etc Each 6.78 1 6.78 

c 
Type (B) Way side with signalling-
civil works 

Each 27.02 0 0.00 

d 
Type (B) Way side with signalling-
EM works etc 

Each 6.78 0 0.00 

e 
Type (C), Terminal station -civil 
works 

Each 27.99 1 27.99 

f 
Type (c), Terminal station -EM 
works including lifts and 
escalators 

Each 6.78 1 6.78 

 
  

Subtotal (3)       66.65 

4.0  Depot  LS       
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4.1   

a Civil works & E & M works LS     15.00 

            

  Subtotal (4)       15 

5.0 P-Way         

5.1 
Ballastless track for elevated & 
underground Section                                                                                                                                     

R. 
Km. 

7.58 4.205 31.86 

5.2 
Ballasted track for at grade 
alignment  

R. 
Km. 

3.79 0.000 0.00 

  Subtotal (5)       31.86 

6.0 
Traction & power supply incl. 
OHE, ASS etc. Excl. lifts & 
Escalators 

        

6.1 UG Section  R.Km. 14.85 0.000 0.00 

6.1 Elevated & at grade section                             R.Km. 9.98 3.205 31.98 

  Subtotal (6)       32.0 

7.0 Signalling and Telecom.         

7.1 Sig. & Telecom. 
R. 

Km. 
15.18 3.205 48.64 

7.2 Automatic fare collection Stn.       

  b) Elevated stations Each 4.18 2 8.35 

  Subtotal (7)       56.99 

8.0 R & R incl. Hutments etc. LS.     50.00 

  Subtotal (8)       50.0 

9.0 

Misc. Utilities, roadworks, other 
civil works such as median stn. 
signages Environmental 
protection 

R. 
Km. 

      

a 
Civil works (3.71 cr/km)                                                                           
+                                                                           
EM works (2.93 cr/km) 

R. 
Km. 

6.93 3.205 22.21 

  Subtotal (9)       22.21 

10.0 Rolling Stock Each 8.50 0 0.00 

            

  Subtotal (10)       0.00 

11.0 Staff quarter for O & M          

a Civil works & E&M Works LS     15.00 

            

  Sub Total (12)       15.00 

13.0 
Capital expenditure on 
Multimodal Traffic Integration 

        

a 
Capital expenditure on Multimodal 
Integration 

Each 2.19 2.000 4.38 

  Sub Total (13)       4.38 
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14.0 Total of all items except Land       398.58 

15.0 
General Charges incl. Design 
charges @ 5 % on all items 
except land 

      19.93 

16.0 
Total of all items including G. 
Charges except land 

      418.51 

17.0 Continegencies @ 3 %       12.56 

18.0 Gross Total       431.06 

  Cost without land = 431 

  Cost with land including contingencies on land = 532 
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Table 6.3 

Details of Taxes and Duties  

Estimate of YMCA - Ballabhgarh Corridor  

 
Customs duty = 22.8531 % 

   

 
Excise duty = 12.36 % 

   

 
Sale tax = 6.25 %       = 12.5%/2 

  

 
Works tax = 6.25 %       = 12.5%/2 

  

 
VAT = 12.5 % 

   

S. 
No. 

Description 

Total cost 
without Taxes 
& duties (Cr.) 

Taxes and duties Total 
taxes 

& 
duties 
(Cr.) 

custom 
duty (Cr.) 

excise 
duty (Cr.) 

VAT(Cr.) 

1 Alignment & Formation           

  Underground  0.00 0.00 0.00 0.00 0.00 

  
Elevated, at grade & entry to 
Depot  104.50   9.04 10.27 19.32 

2 Station Buildings           

  
a) Underground station-civil 
works 0.00 0.00 0.00 0.00 0.00 

  
b) Underground station-EM 
works 0.00 0.00 0.00 0.00 0.00 

   Elevated station - civil works 53.08   4.59 5.22 9.81 

  Elevated station-EM works 13.57 0.62 1.14 1.30 3.06 

  e) OCC bldg-civil works 0.00   0.00 0.00 0.00 

  f)  OCC bldg-EM works 0.00 0.00 0.00 0.00 0.00 

3 Depot           

  Civil works 15.00 1.03 0.91 1.03 2.97 

  EM works 0.00 0.00 0.00 0.00 0.00 

4 P-Way 31.86 5.83 0.67 0.76 7.26 

5 Traction & power supply           

  Traction and power supply 31.98 2.92 2.02 2.29 7.23 

6 S and T Works           

  S & T 48.64 8.89 1.20 1.37 11.46 

  AFC 8.35 1.43 0.26 0.29 1.98 

  PSD 0.00 0.00 0.00 0.00 0.00 

7 R & R hutments 50.00     3.13 3.13 

8 Misc.           

  Civil works and E& M works 22.21   1.92 2.18 4.11 

9 Rolling stock 0.00 0.00 0.00 0.00   

10 Staff quaters for O & M 15.00   1.30 1.47 1.30 

11  Multimodal Integration 4.38   0.35 0.43 0.35 

  Total 398.57 20.72 23.40 29.74 71.96 

         Total taxes & Duties         72 
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Land Requirement 

 

LAND REQUIRMENTS FOR ELEVATED STATIONS YMCA TO 
BALLABHGARH 

S. 
No 

LAND 
PARCEL 

AREA TO 
 BE 

ACQUIRED(Sqm.) 

OWNERSHIP LAND USE 

NCB COLONY 

1 NCB-1 4888.4 GOVT. Station Bullding+ENTRY/EXIT 

2 NCB-2 300 GOVT. ENTRY/EXIT 

3 NCB-3 1116.3   Station Bullding+ENTRY/EXIT 

BALLABHGARH 

1 BLB.-1 9350.8 GOVT. Station Bullding+ENTRY/EXIT 

2 BLB.-2 352.1 GOVT. ENTRY/EXIT 

3 BLB.-3 14000 GOVT. Parking Area 

 
RUNNING SECTION 

S.No AREA PROPOSE TO 
 BE ACQUIRED(Sqm.) 

OWNERSHIP 

RS-1 81.7 PVT. 

RS-2 222.8 PVT. 

RS-3 55 PVT. 

RS-4 445.4 PVT. 

RS-5 131.1 PVT. 

RS-6 3159.1 PVT. 

RS-7 1638.9 PVT. 

RS-8 1833 PVT. 

RS-9 638.7 PVT. 

RS-10 398.3 PVT. 

TOTAL 8604   

 
 

 

Detail of Affected Property 

SHOP/Buildings 60 Nos 
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CHAPTER 8  

PROJECT IMPLEMENTATION 

8.1   GENERAL 
 
 Phase-I and Phase-II of the Delhi Metro Project are already operational. Phase-III 

project is under implementation and targeted for commissioned by 2016.  
 
 In addition to the above, Metro extensions to Shiv Vihar, Najafgarh, Faridabad, 

and Ballabhgarh are also been taken up for implementation and targeted to be 
commissioned along with Phase-III. 

     

8.2     Extension to Ballabhgarh 
 

Implementation of the proposed extension to Ballabhgarh can be taken up along with   
ongoing works being done by DMRC for extending Delhi Metro services to Faridabad.  
The project is expected to be completed on 31.12.2017 and Revenue Opening Date 
(ROD) has been assumed as 01.01.2018 

 
Execution of the proposed metro extension to Ballabhgarh needs the approval of 
Haryana Government and Government of India 
 
After getting the approval of both State and Central Government, a separate MOU or a 
supplementary agreement to the existing MOU for metro extension to YMCA chowk can 
be entered upon between DMRC and Government of Haryana. 
 

 The corridor has been planned as elevated corridor with the standards as already 
approved by DMRC for Metro extension from Badarpur  to YMCA Chowk. 

 
As YMCA – Ballabhgarh Line  is the extension of Delhi Metro, DMRC shall be the 
implementing as well as operating agency. 

 

 
8.3 WAY FORWARD FOR IMPLEMENTING THE PROJECT 
 
 On receipt of the Detailed Project Report, following action needs to be taken for 

implementing Metro extension to Ballabhgarh: 
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 Approval of the Detailed Project Report by the State Government and the Central 
Government and both Governments committing to an investment decision and 
also to the time frame for completing the project. 

 Signing of an MOU between the State Government and the Central Government 
for firming up arrangements for equity. 

  Land should be made available by HUDA free from all encumbrances when the 
project starts and other related items pertaining to this project.  

 

8.4   INSTITUTIONAL ARRANGEMENTS 
 
8.4.1 To enable the Metro rail project in Ballabhgarh to be implemented without any loss of 

time and cost over-run, effective institutional arrangements would need to be set up. 
Details of these arrangements are explained below:  

 
8.4.2   Special Purpose Vehicle (SPV): The system has to be operated by DMRC who are 

the operators for the Delhi Metro system. DMRC should also implement and operate the 
Delhi Metro‟s extended line into Ballabhgarh. The proposed arrangement, therefore is as 
under: 

 
I. HUDA will provide, free of cost, land (without any encumbrances) required for 

extending the metro corridor into Ballabhgarh as well as for rehabilitating the 
persons affected by the extension of the corridor.  

 
II. The ownership of the land will continue to rest in Haryana Urban Development 

Authority and DMRC will pay for it a token fee of Rupee 1/- per annum. 
Ownership of all the fixed assets (except land) created in connection with 
extension of the corridor into Ballabhgarh will vest in DMRC. 

 
III. DMRC will provide, at its own cost, rolling stock required for operation of metro 

trains on this extended portion of the corridor. 
 

IV. Operation and maintenance of all the fixed assets as well as rolling stock will be 
done by DMRC at its own cost. DMRC will also be responsible to replace, at its 
own cost, these assets after they have completed their useful life. 

 
V. Operation and Maintenance cost for Ballabhgarh Metro line has been worked out 

on the assumption that electric power required for this line will be available on „no 
profit no loss‟ basis from the power distribution company.  Since FIRR and cash 
flow for this line has been worked out on this basis, HUDA shall ensure that 
power is available on „no profit no loss‟ basis tariff. 

  

 VI. DMRC shall be permitted by HUDA Administration to display advertisements as 
well as to commercially exploit air-space above Metro stations and land available 
at Metro stations.  Revenues generated by carriage of commuter traffic as well as 
through advertisements and property development within the premises of Metro 
stations on the Ballabhgarh extension will accrue to DMRC. 
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VI. In case of any dispute or difference of opinion between DMRC and HUDA in 
implementing this Agreement, the same will be settled by the Secretary, Ministry 
of Urban Development, New Delhi, whose decision will be final and acceptable to 
both the parties. 

The above conditions will be incorporated in an agreement to be entered into between 
HUDA and DMRC.  

 
8.4.3 High Power Committee: During the implementation of the project several problems with 

regard to acquisition of land, diversion of utilities, shifting of structures falling on the 
project alignment, rehabilitation of project affected persons, etc. are likely to arise. For 
expeditious resolution of these problems, an institutional mechanism needs to be set up 
at the State Government level. Towards this end, it is recommended that a High Power 
Committee under the chairmanship of Chief Secretary, Haryana should be set up. Other 
members of this Committee should be Secretaries of the concerned Departments of the 
State Government and Heads of civic bodies who will be connected in one way or the 
other with the implementation of the project. This Committee should meet once a month 
and sort out all problems brought before it by SPV. For Delhi Metro also such a High 
Power Committee was set up and it proved very useful in smooth implementation of the 

Delhi Metro rail project. 
 

8.4.4 Empowered Committee: At the Central Government level an Empowered Committee, 

under the chairmanship of Cabinet Secretary, is presently functioning for Delhi Metro 
project. Other members of this Committee are Secretaries of Planning Commission, 
Ministry of Home Affairs, Ministry of Urban Development, Ministry of Surface Transport, 
Ministry of Environment and Forests, Department of Expenditure, Chief Secretary of 
Delhi Government and a representative from the PMO. The Empowered Committee 
meets regularly and takes decisions on matters connected with inter-departmental 
coordination and overall planning, financing and implementation of the Delhi Metro 
project. It is suggested that the role of this Empowered Committee should be enlarged to 
include Ballabhgarh Metro project also and the Chief Secretary, Haryana should be 
inducted as a member of this Committee. 

 
8.4.5 Group of Ministers: Union Cabinet had set up a Group of Ministers (GOM) to take 

decisions on behalf of the Cabinet on policy matters concerning Delhi Metro project. The 
Group of Ministers is chaired by the Home Minister. Other members of the GOM are 
Minister of Urban Development and Poverty Alleviation, Minister of Railways, Minister of 
Finance and Company Affairs and Deputy Chairman Planning Commission. Chief 
Minister, Delhi and Lt. Governor, Delhi, are permanent invitees to all meetings of the 
GOM. The GOM meets whenever any problem requiring decision on behalf of the Union 
Cabinet is to be taken. It is suggested that the role of this GOM should be enlarged to 
include Ballabhgarh Metro. The Chief Minister, Haryana should be inducted as a member 
and should attend the meetings of GOM whenever any issue concerning Ballabhgarh 
Metro is to be deliberated upon.  

 
8.5 LEGAL FRAMEWORK 
 

The extension to Ballabhgarh may be implemented under the legal cover already 
available in the form of “The Metro Railway (Amendment) Act, 2009” and subsequent 
notification of Ministry of Urban Development dated 16.10.2009 


