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EXECUTIVE SUMMARY 

¶ The transmission planning has been carried out with a basic principle and objective of ZERO generation 

within Delhi, which does not imply either existing generators are required to be winded up or new 

generators (city centric) are not allowed. Zero generation transmission network planning stands for a 

stronger transmission network which will not get overloaded when all of the generators of city fail and 

the city can operate with 100% grid dependency without any load shedding. 

 

¶ The maximum peak load demand met in Delhi is 5925 MW (15th WǳƭȅΩмп at 15:20hrs.). 

 

 

¶ Transmission system of Delhi supplies power to consumers through distribution network of 3 

nos.DISCOMs namely TPDDL, BRPL, BYPL, and 2 nos deemed licence DISCOMs namely NDMC and MES.  

 

¶ Performance: 

The Performance of the Transmission Utility is very encouraging. The Transmission system availability 

is now more than 99% against the target of 98% and the Transmission Loss is 0.80 against the target 

of 0.95%. These two important parameters since 2007-08 are as under:- 

Year Transmission Losses in %age Transmission System Availability (TSA) in %age 

2007-08 1.42 99.48 

2008-09 1.59 98.78 

2009-10 1.38 98.39 

2010-11 1.28 98.58 

2011-12 1.21 98.38 

2012-13 1.17 97.17 

2013-14 0.95 97.43 

2014-15 0.70 98.57 

2015-16 0.80 (Up to Dec. 2015) 99.49 (Up to Jan 2016) 

 

Transmission Network: 

¶ Delhi has one dedicated 765KV AIS substation at Jhatikalan, being owned by PGCIL under ISTS system. 

¶ The transmission system of Delhi (220 kV and 400KV) comes under the purview of DelhiTransco Ltd. 

(DTL), which is having 249.192 ckt. Kms. of 400kV, and 766.119ckt. Kms. of 220 kV transmissionlines 

(including underground (U/G)cabletotalling to 162.626ckt. kms.) with transformationcapacity of 8300 

MVA at 400kV (incl. 2890 MVA of PGCIL) and 11420 MVA at 220kV level as on February 2016. 
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¶ There are 6 nos. existing 400kV sub-stations {Mundka-945 MVA(hot reserve 315 MVA included), 

Bawana-1890MVA& Bamnauli (AIS) -1630 MVA, Harsh Vihar (GIS)-945 MVAowned by DTL}, and 

Mandola(AIS)- 1260 MVA& Maharani Bagh (GIS)-1630 MVAowned by PGCIL. All the four ICT at 

Mandola substation is under augmentation to 500 MVA from 315 MVA (scheduled to be completed by 

June 2016) so as to enhance the capacity of the substation by 740 MVA. DTL is also adding 315MVA 

(4th) ICT at Mundka and 315 MVA (5th ICT) at Bamnauli. 

¶ There are 35 nos. 220 kV sub-stations in Delhi under the State sector, including 10 nos. GIS i.e. AIIMS, 

DIAL, Ridge Valley, Park St., Kashmiri Gate, Electric Lane, Wazirpur, Lodhi road, Peeragarhi, Wazirpur. 

This includes three nos of 400kV substations where 220/66kV level is also available.  

 

 

12th plan update: 

¶ Three nos of new 400kv substations under 12th plan are under tenderingat Rajghat/IP, Tughlakabad 

and Dwarka through ISTS route being implemented by PGCIL. 400KV substations at Samaypur (PGCIL) 

and Panipat also provide power to Delhi. 

 

¶  Further 02 of new 220kv substations under execution/commissioning under 12th plan namely 

PreetVihar (300 MVA) and PPK-III (320 MVA). One 220KV namely Rohtak road belongs to BBMB also 

supplies power to Delhi DISCOMs with an installed capacity of 300 MVA at 220/33kV level. 

¶ The 400 kV D/C Ring i.e. (Mandola - Dadri- Maharani Bagh ς Samaypur)PGCIL ς (Bamnauli- Jhatikalan - 

Mundka -Bawana ς Mandola)DTL is the back-bone 400 kV transmission ring supplying power to 

theCapital. 

¶ Under approved 12th plan, LILO of this 400kV RING MAIN network will be carried out at Rajghat 

(Bawana ς Rajghat - Mandola) further at Tughlakabad (Samaypur ς Tughlakabad ς Bamnauli) (which 

is already awarded for execution by M/s PGCIL under ISTS route). 

 

13th plan 

¶ During the 13th Plan three nos of 400/220kV GIS substationsare proposed at Gopalpur (1000 MVA), 

Shalimar Bagh (2000 MVA) and Rangpuri (2000MVA) totalling to 5000 MVA Transformation capacity 

and 25 nos of 220kV AIS/GIS substation with around 6680 MVA Transformation capacity) at 220/66 

and 220/33kVlevels are proposed to be added. 

¶ At the same time NINE nos of the ageing transformers at various 220kv substations are either 

proposed to be augmented with higher capacity at 220/66KV. 

¶ AT five 220/33kV substations, capacity is augmented by adding one more 100 MVA transformer each. 
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¶ Three nos of 400kV double circuit lines (128 circuit kilometers) and 36 nos of 220 kV double circuit lines 

(541.8 ckm) including underground cable lines (221.8 circuit kilometers) are proposed to be added.  

¶ Threenos existing 220kV lines are proposed for re-conductoring with HTLS conductor (261ckt. kms) 

during the 13th Plan. 

¶ Considering future load growth, very high capacity (around 1600 MVA injection capacity from either 

source side) overhead 220KV transmission lines are proposed in WEST Delhi (Bamnauli ς Jaffarpur- 

Mundka of around 45 kilometres) with Multi-circuit feeders, so that future 220KV substations will be 

planned beside/beneath this major corridor. 

 

Automation and Modernisation: 

¶ Complete automation with centralised MAIN and STANDBY control rooms have been proposed for 

better real time monitoring and operation of the grid. 

¶ At the same time to improve availability of the transmission system, GIS/Hybrid up-gradation of HV 

side (66KV and 33KV) has been proposed various substations. 

 

¶ The 13th Plan also includes initial years requirements of the emerging 14thPlan scenario. 

¶ Fault levels at 400kV and 220kV sub-stations in and around Delhi during the 13th Plan period has been 

maintained within permissible limits. 

 

¶ The transmission network planning depicted in the plan is based on the discussions held in Steering 

Committee (consisting of all stake holders of power system in Delhi) meeting held on 14.03.2016. 

 

Financial condition: 

¶ ¢ƘŜ ŀōƻǾŜ ƛǎ ŀŎƘƛŜǾŜŘ ōȅ 5¢[ ŘŜǎǇƛǘŜ ǘƘŜ ƻŘŘ ŦŀŎǘ ǘƘŀǘ ǘƘŜ ǳǘƛƭƛǘȅΩǎ ŘǳŜǎ ŀǊŜ ƴƻǘ ǇŀƛŘ ōȅ ǎƻƳŜ ƻŦ ǘƘŜ 

distribution utilities i.e. BRPL and BYPL since October, 2010.  DTL has taken all possible steps to recover 

ǘƘŜ ŘǳŜǎ ŦǊƻƳ ǘƘŜǎŜ ǳǘƛƭƛǘƛŜǎ ŜǾŜƴ ōȅ ŀǇǇǊƻŀŎƘƛƴƎ IƻƴΩōƭŜ {ǳǇǊŜƳŜ /ƻǳǊǘ ƻŦ LƴŘƛŀΦ  ¢ƘŜ ŘǳŜǎ ƻŦ ǘƘŜǎŜ 

utilities as on 29.02.2016 are as under:- 

Serial Utility  Dues in since 1.10.10 Rupees Cr. Total dues since 1.1.2014 Rs. Crores. 

1. BRPL 1170.89 444.24 

2. BYPL 787.16 325.55 

The huge outstanding dues affects even day to day operations of DTL and is striving all to meet the day to day 

operations to ensure ǳƴƛƴǘŜǊǊǳǇǘŜŘ ǇƻǿŜǊ ǎǳǇǇƭȅ ǘƻ ǘƘŜ ŎƻƴǎǳƳŜǊǎΩ ƻŦ 5ŜƭƘƛΦ  ¢ƘŜ ŦƛƴŀƴŎƛŀƭ ƛƴǎǘƛǘǳǘƛƻƴǎ ƘŀǾŜ ŀƭǎƻ 

started showing reluctant to provide load to finance the capital works.  As such all the plants drawn out is subject 

to the loan from financial institutions at affordable rates of interest. 
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INTRODUCTION 

 

Delhi, with a geographical spread of 1484 km2 is the 30th largest state of Indian union in terms of area, and 

the 18th largest by population (as per census 2011) with total population of 2.17 Crores. Per Capita income 

at current prices-FY 2013-14 is Rs 2,12,219/-. State GDP growth rate (FY 2013-14) is 9.35 %. (Source: GoD 

website & pib.nic.in) 

 

 

History of Power Sector of Delhi: 

Delhi Power System was established in 1905 when M/s. John Fleming Company was given the license for 

supply of power in Delhi. In 1958, Delhi Electric Supply Undertaking (DESU), a wing of the Municipal 

Corporation of Delhi, was formed. DVB under Government of NCT, Delhi was set up in 1997 under ESAct, 

1948 replacing DESU. 

 

In July 2002, the erstwhile Delhi Vidyut Board was un-bundled under the provisions of DERA, 

2000,Transfer Scheme Rules, 2001 etc. into six companies viz one Generation Company - Indraprastha 

Power Generation Company Limited (IPGCL), one Transmission Company - Delhi Transco Ltd, (DTL), and 

three Distribution Companies ς BSES Rajdhani Power Limited, BSES Yamuna Power Limited & Tata Power 

Delhi Distribution Limited (BRPL, BYPL, TPDDL) and one Holding Company ς Delhi Power Company Limited 

(DPCL). Pragati Power Corporation Limited (PPCL) which was established prior to the unbundling, was later 

included in the Generation Company. 

 

Delhi Transco Limited is a 'State Transmission Utility of the National Capital of Delhi'. 

 

Delhi Transco Limited (DTL) is responsible for transmission at 220KV and 400KV levels besides 

upgradation and maintenance of EHV Network. 

 

ά¢ƘŜ Ƴƛǎǎƛƻƴ ƻŦ 5¢[ ƛǎ to establish, operate and maintain secure EHV network on sound commercial 

principles integrating HRD, R&D, process the engineering, creating intellectual, maximizing stake 

ƘƻƭŘŜǊΩǎ ŘŜƭƛƎƘǘΦέ 

 

 

 

 

 

Present capacity of DTL is as per following: (as on March 2016) 

Transmission level: 

¶ 249.192 ckt. Kms. (including underground cable length of 3.248 ckt. Kms.) at 400kV level,  

¶ 777.719 ckt. Kms. (including underground cable length of 174.226 ckt. Kms.) at 220kV level 
 

Transformation capacity 

¶ 5410 MVA at 400/220 kV and  

¶ 11420 MVA at 220/66 kV and 220/33 kV level  
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Power Supply Scenario: 

Delhi has achieved 100% electrification long time back and the per capita consumption of power in Delhi was 1561 

unit in FY 2014-15 which was much higher than the National average of 1010 units observed during FY 2014-15.  

Delhi being a city state with diminishing rural areas and agricultural activities, the thrust on energy front in Delhi is 

mainly to have uninterrupted power supply and to take care of increasing power demand owing to phenomenal 

growth of population caused by migrating population from other parts of country and also commercial activities.  

 

Load Growth: 

During more than last 50 years there has been substantial growth in power sector in the State of Delhi. For example 

the power demand during 1971-72 was 275 MW, which has increased to 5925MW during 2014-15. The profile of 

peak demand met and energy consumption profile since 1990-91 to 2015-16 (up to Feb.2016)  

Year Peak Demand in 
MW 

Energy Consumed 
in MU 

% increase in peak demand 
w.r.t. previous year 

% increase in energy consumption 
w.r.t. previous year 

1990-91 1436 8494   

1991-92 1535 9379 6.89 10.42 

1992-93 1583 10229 3.13 9.06 

1993-94 1631 11005 3.03 7.59 

1994-95 1898 11871 16.37 7.87 

1995-96 1984 12796 4.53 7.79 

1996-97 2051 13504 3.38 5.54 

1997-98 2355 14522 14.82 7.54 

1998-99 2509 15853 6.54 9.16 

1999-00 2580 16806 2.83 6.01 

2000-01 2670 17362 3.49 3.31 

2001-02 2879 18448 7.83 6.25 

2002-03 3097 19667 7.57 6.61 

2003-04 3289 20385 6.20 3.65 

2004-05 3490 20810 6.11 2.09 

2005-06 3600 21184 3.15 1.80 

2006-07 3736 21977 3.78 3.74 

2007-08 4030 22581 7.87 2.75 

2008-09 4034 22313 0.10 -1.19 

2009-10 4408 24124 9.27 8.12 

2010-11 4720 25668 7.08 6.40 

2011-12 5028 26617 6.53 3.70 

2012-13 5642 26919 12.21 1.13 

2013-14 5653 28127 0.19 4.49 

2014-15 5925 29035 4.81 3.23 

2015-16 5846 29538 -1.33 1.73 

The growth is attributed to better road transport, telecommunication network and regular power supply, 

Liberalization and economic policies, which have brought deregulation and favourable industrial policy requirements 

for investment and expansion.  

But simultaneously there has been growth of industries in unorganized sector. This has resulted in establishment of 

new industrial estates like Bawana and Bhorgarh for resettlement of industries which were earlier operating in the 

residential areas.   
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Transmission system overview: 

The transmission system of Delhi (220 kV and 400KV) comes under the purview of Delhi Transco Ltd. (DTL), which is 

having 249.192 ckt. Kms. of 400kV, and 777.719 ckt.Kms. of 220 kV transmission lines (including underground (U/G) 

cable totalling 174.226 ckt.Kms.)with transformation capacity of 8300 MVA at 400kV (incl. 2890 MVA of PGCIL) and 

11420 MVA at 220kV level as on March 2016. 

There are altogether 6 nos. 400kV substations (including two nos of PGCIL) and 35 nos. 220 kV sub-stations in Delhi, 

supplying power to the five distribution utilities  (viz. TPDDL, BRPL, BYPL, NDMC and MES), which cater to the load 

demands of the various areas of the Capital.  

Presently, Delhi is having a 400 kV D/C ring i.e. 400 kV Mandola - Dadri- Maharani Bagh - Samaypur ς Bamnauli- 

Jhatikara More- Mundka - Bawana -Mandola D/C ring. With this 400kV Ring and underlying strong 220 kV network of 

DTL, demand is being served through the existing 220kV and 400kV systems.  

The state is well served by a network of Inter- state transmission lines at 400 kV, 220 kV levels and the existing Inter 

Station Transmission System (ISTS) capacity is adequate for meeting the present power requirement. 

In ISTS system, Power Grid Corporation of India Limited (PGCIL) & Delhi Transco Limited (DTL) have already 

undertaken/planned a number of transmission works in consultation with Central Electricity Authority(CEA) for 

further strengthening & augmenting the capacity and to ensure better connectivity of Delhi Grid with National Grid 

for providing reliable and quality power supply to the citizen of Delhi. The details of the schemes approved in the 

Standing Committee of Present System Planning Northern Region in its 34
th

 meeting held on 08.08.2014 has as 

approved the 4 ISTS schemes to be set up in Delhi.   

The extracts of the relevant minutes of the meeting are as under:- 

Item ς 11: Setting up of 400KV Inter State Grid Sub-Stations in Delhi. 

Director (SP&PA) stated that Delhi is presently meeting a peak demand of about 6000 MW, out of which about 4700 MW 

power is being procured and brought in from outside. According to CEA study, peak demand by the end of 12th & 13th 

Plan in Delhi would be about 7396 MW and 10373MW respectively. Delhi has a very limited generation capacity and as 

on date and also no plan to add generation capacity within the state in near future, the increasing demand in Delhi is 

required to be met by importing power from outside. Thus, very strong Inter State Transmission System along with 

400/220KV Grid Sub-stations in and 13 of 35 around Delhi need to be established to ensure secured transmission 

network with adequate transformation capacity.  

 

In a study conducted by CEA, 400KV & 220KV Sub-Stations have been proposed to be established within the periphery of 

Delhi to facilitate handling of increasing quantum of power in 12th. DTL has now proposed to set up four Inter State 

400KV Grid Sub-Stations along with associated 400KV transmission network at the following locations under ISTS 

network strengthening scheme to facilitate import of power from various sources outside Delhi:  

1. Creation of 400 kV Rajghat S/S  

Creation of 400 kV, 4x500 MVA Rajghat S/S by LILO of one circuit of Bawana ς Mandola 400 kV D/C line on M/C 

tower at Rajghat with twin/HTLS conductors with the following provisions 

400KV 

i. Line bays   04 Nos.(with provision of future expansion) 

ii. 500MVA, 400kV ICTs 04 nos. 

iii. 125MVAR bus reactors 01 no. 

iv. Transformer bays  04 nos. 

v. Reactor bays  01 no. 

220KV= 24 BAYS 

i. Line bays  12 nos. 

ii. Transformer bay  08 nos.(4 nos. for 400/220kV ICTs and 4 nos. for 220/33kV ICTs) 

iii. Bus coupler bays  02 nos. 

iv. Bus sectionalised bay 02 nos.  

Since the line from Rajghat to Wazirabad Water Treatment plant has to pass through the Yamuna river bed/bank area so 

there will be severe ROW constraint and as such to conserve the ROW the line of about 11 kilometres line length has to 
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be constructed on 400KV M/C tower. For the rest 14 kilometres from Wazirabad Water Treatment plant to LILO point at 

Tiggipur Village in P-II zone in North Delhi it would be on 400KV D/C tower line length  

 

2. Creation of 400 kV Tuklakabad S/S  

Creation of 400 kV, 4x500 MVA Tuklakabad S/S by LILO of Bamnauli.Samaypur 400 kV D/C line at Tughlakabad 

with twin/HTLS conductors with the following provisions. 

400KV 

i. Line bays   04 Nos.(with provision of future expansion) 

ii. 500MVA, 400kV ICTs 04 nos. 

iii. 125MVAR bus reactors 01 no. 

iv. Transformer bays  04 nos. 

v. Reactor bays  01 no. 

220KV= 24 BAYS 

v. Line bays  12 nos. 

vi. Transformer bay  08 nos.(4 nos. for 400/220kV ICTs and 4 nos. for 220/33kV ICTs) 

vii. Bus coupler bays  02 nos. 

viii. Bus sectionalised bay 02 nos.  

400KV M/C tower line length = 15 kilometres (from 400KV Tughlakabad to Dera Mandi Delhi Border) 400KV D/C tower 

line length = 12 kilometres (from Dera Mandi Delhi Border to LILO point at Alampur Village, Haryana ). Since the 400 kV 

line from Tughlakabad to Dera Mandi Delhi Border has to pass through the dense human habitation/colony so there will 

be severe ROW constraint and as such to conserve the ROW the line of about 15 kilometres line length has to be 

constructed on 400KV M/C tower. For the rest 12 kilometres from Dera Mandi Delhi Border to LILO point at Alampur 

Village, Haryana, it would be on 400KV D/C tower line length  

 

3. Creation of 400 kV Karampura S/S  

Creation of 400 kV, 4x500 MVA Karampura S/S with Karampura ς Jatikalan More D/C on M/C tower and 

Karampura ς Bawana D/C on M/C tower with the following provisions.  

a. 9 nos. of 400KV bays bays (4 incomer, 4 ICT, 1 B/C) with provision for future expansion  

b. 23 nos 220KV bays (220 kV split bus with 12 bays on each side = 2 incomer, 6 feeder bay, 1 B/C, 1 B/S 

(only one), 2 ICT)  

c. 400KV M/C tower line length = 45 kilometres (from 400KV Karmapura to 765KV Jhatikalan D/C line)  

d. 400KV D/C tower line length = 28 kilometres (from 400KV Karmapura to 400KV Bawana) 

Since the 400 kV line from Karmapura to 765KV Jhatikalan has to pass through the dense human habitation/coloney and 

400 kV as well as 220 kV line has to be taken from the same corridor so foe judicious utilization of the available corridor 

the line of about 45 kilometres line length has to be constructed on 400KV M/C 15 of 35 tower. For the other line will be 

constructed along the Nala(drain) 28 kilometres from Dera Mandi Delhi Border to LILO point at Alampur Village, 

Haryana, it would be on 400KV D/C tower line length  

 

4. Creation of 400 kV Dwarka: 

Creation of 400/220 kV, 4x 500 MVA Dwarka I S/S by LILO of Bamnauli ς Jatikalan More 1  circuit at Dwarka I 

with twin/HTLS conductors with following provisions. 

400KV 

a. Line bays                        02 Nos.(with provision of future expansion) 

b. 500MVA, 400kV ICTs     04 nos. 

c. 125MVAR bus reactors  01 no. 

d. Transformer bays           04 nos. 

e. Reactor bays                   01 no. 

220KV = 20 bays 

a. Line bays                   12 nos. 

b. Transformer bay      04 nos. (4 nos. for 400/220kV ICTs) 

c. Bus coupler bays        02 nos. 

d. Bus sectionalised bay 02 nos. 

  

With the creation of the above four 400 kV S/S there would be a strong infeed Substations around Delhi which can take 

care and reliably meet the existing and future 400 kV and 220 kV load demand of Delhi network. The representatives of 

U.P, Punjab, Rajasthan, Uttarakhand, Chandigarh indicated their agreement with the proposal.  
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CE Plg. HVPNL intimated that HVPNL also do not have any objection with the proposal and in-principally agrees with it. 

He was of the view that the provision of 4x500 MVA ICT at each of this substation is on the higher side and initially may 

be considered with 2x500 MVAR at each Substation. He stated that HVPNL is also contemplating construction of 

substations in 16 of 35 Faridabad area. The feed for the substations would likely to be taken from 400 kV Samaypur. As 

such, creating the provision for drawl of 8000 MVA from Samaypur could overload the system behind Samaypur S/S and 

can also cause drawl constraint for HVPNL from Samaypur S/S.  

 

DTL informed that the substations have been planned after a detailed study carried out by CEA, wherein a provision for 

765 kV ring around Delhi have been considered. Presently a part of the 765 kV ring between Bhiwani to Agra (PG) via 

J.More is operational. With the availability of the 765 kV ring around Delhi the loading on the existing 400 kV line would 

reduce. The proposed 400 kV S/S has been planned at four different locations of Delhi and the load of 400 kV Tuklakabad 

S/S would mainly be incident on 400 kV Samaypur S/S. Further, to contain the Short circuit level in Delhi system, The 220 

kV S/Ss planned in Delhi are to be operated in split bus mode, with two ICT would be in one bus and two in the other. The 

proposal of HVPNL for initial capacity of 2x500 MVAR at each S/S would not be adequate proposition as with split bus 

arrangement supply of power with contingency outage of one ICT cannot be met reliably.  

 

Director CEA stated that the 400 kV S/S has been planned for commissioning by 2016-17 to take care of the load of Delhi 

by 12th plan end and also to meet load requirement by the early 13th plan period. As such the provision of the 

Transformer proposed is justified. However, as suggested by HVPNL, requisite studies would be carried to examine the 

system strengthening requirement behind Samaypur S/S.  

The Committee agreed with the proposal for creation of the four nos. of 400/220 kV S/S in Delhi as indicated above and 

also for looking into the system strengthening requirement beyond Samaypur. 
 

Note: The feeding arrangement is as per the annexure of minutes of meeting of 37
th

 Standing Committee meeting of 

Power System Planning of Northern Region held on 20.1.2016.  

 

Though these substations were proposed to be established by 31.03.2017 due to land related issues the projects got delayed.  The 

land related issues as on date are as under:- 

S.N. 
Name of 
the new 

substation 

Land status 

Land 
available 

Land 
identified 

DDA TC 
approved 

Land in 
possession 

Remarks 

1 Rajghat Available 
   

Original location being under Yamuna flood plain, the 

substation has been now proposed to be located to IP 

Power complex, for which site has been identified and 

land allotment is under process by GNCTD. 

2 
Tughlakab

ad  
YES YES NO 

DDA is in the process of allotting the land to GNCTD. 

GNCTD will lease the land to M/s PGCIL in due course.  

3 Karmpura 
 

YES YES NO 
Due to ROW constraints, the proposed substation is 

under hold indefinitely. 

4 Dwarka Available YES YES NO 
DDA has allotted the land to GNCTD. GNCTD will lease the 

land to M/s PGCIL in due course.  
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ELECTRICITY DEMAND FORECAST 

Per Capita consumption (consumption of Units/ Year) 

Based on the data available, the per capita consumption is 1561 units/ year during FY 2014-15 in the state 

of Delhi which is higher than the National average of 1010 units/ year. 

The power supply position of Delhi has been viewed in terms of peak demand experienced and met by 

individual DISCOMs. All the DISCOMs have been able to meet the peak demand arising in their respective 

command areas. Thus on peak demand front, Delhi can be placed in comfortable position based on data 

furnished by SLDC.  

 

Demand Estimation Methodology 

Since Delhi has attained a matured level of urbanization with almost nil rural population, the growth in 

consumption can be attributed to come from normal growth in households and therefore it is assumed 

that normal growth rates based on past trends would be representative and accordingly, the same 

methodology has been used to arrive at the demand for Delhi. 

 

DEMAND FORECAST OF DELHI AS PER 18th EPS REPORT 

The 18th Electric Power Survey Committee was constituted by Central Electricity Authority with the 

concurrence of Ministry of Power. The Committee adopted 2010-11 as the base year to forecast the 

Energy Requirement and Peak Demand upto 2016-17 (end of 12th Plan) on a detailed yearly basis and to 

project the perspective electricity demand for the terminal years of 13th and 14th five year plans i.e year 

2021-22 & 2026-27.  

The demand projected for Delhi as per 18th EPS Report for the year 2021-22 is as below: 

This was used for carrying out planning studies. 

End of 12th Plan (2016-17)  End of 13th Plan (2021-22) 

Peak Demand (MW)    6398     9024 

 

The comparison of 18th EPS and actual as that of the peak & energy consumption is as under: 

Year Peak Energy 

Peak Demand (MW) 
as per 18th EPS 

Actual Peak 
Met (MW) 

Energy consumption 
(MUs) as per 18th EPS 

Actual energy 
consumption (MUs) 

2010-11 4810 4720 20876 25668 

2011-12 5044 5028 22392 26617 

2012-13 5250 5642 24020 26919 

2013-14 5547 5653 25774 28127 

2014-15 5818 5925 27665 29035 

2015-16 6101 5846 29702 29538 
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DEMAND FORECAST OF DELHI ASSUMING HIGHER GROWTH IN DEMAND AS COMPARED TO 18th EPS 

REPORT 

It has ōŜŜƴ ƻōǎŜǊǾŜŘ ǘƘŀǘ ŘǳǊƛƴƎ WǳƭȅΣ нлмн 5ŜƭƘƛΩǎ ƳŀȄƛƳǳƳ ŘŜƳŀƴŘ ǊŜŀŎƘŜŘ ǘƻ рспн a² ŀǎ ŎƻƳǇŀǊŜŘ 

to projected demand of 5244 MW as per 18th EPS for 2012-13. In the meeting held on 27.07.2012 in DERC, 

the higher demand pattern was discussed with Discoms/DTL and it was unanimously decided that for 12th 

plan and 13th plan, 7% growth of power demand be considered for optimal sourcing and Transmission 

System Planning. 

 Accordingly, considering higher growth rate of 7% on peak demand & energy requirement, by the end of 

12th Plan (2016-17) & 13th Plan (2021-22) the peak demand projected is in the range of 7000MW and 

10000MW respectively. Transmission system planning was also carried out based on this assumptions. 

 

PRESENT SCENARIO: 

Delhi government initiatives to subsidise up to 400 units in case the energy consumption is limited to 400 

units per month along with promotion of use of LED bulbs through DELP scheme are helping to minimise 

PEAK Demand in Delhi.  

At the same time, awareness among consumers to conserve energy is also playing the major role in 

managing the PEAK load. The reduction in peak demand has been evident during the peak period 2015-16 

(for example the peak demand during 2014-15 was 5925MW which has been reduced to 5846 during 

2015-16).   

In future it is also projected that, roof top solar integration, Demand side management, large scale 

implementation of BEE 5 star rated air-conditioners, VRF air-conditioners, introduction of LED tube lights 

similar to LED bulbs under DELP scheme, DC fans of 40 watts in place of higher wattage ceiling fans can 

play a major role in managing the PEAK demand of Delhi state. 

Accordingly the PEAK Demand of Delhi state has been moderately to grow with a factor of 4.3% annually, 

based on average growth of various DISCOM load growth projections. 

 

Peak Demand 

Peak Demand for the years FY 2016-17 to FY 2021-22 for respective DISCOMs arrived at by using 

appropriate load factors derived from DISCOMs data for previous years, has been assumed as under:- 

Sl. 
No. 

Peak Demand FY 
2016-17 

FY 
2017-18 

FY 
2018-19 

FY 
2019-20 

FY 
2020-21 

FY 
2021-22 

I BRPL 2682 2803 2943 3090 3244 3407 

II BYPL 1601 1661 1723 1787 1854 1923 

III TPDDL 1847 1927 2009 2099 2186 2280 

IV NDMC 393 404 415 431 438 449 

V MES 42 44 46 48 50 52 

 Peak Demand for Delhi State 6543 6824 7118 7424 7743 8076 
Remarks:  Base year 2014-15, 24x7 PFA document of Delhi state. 

 
Projected PEAK DEMAND for Delhi state for 13th plan is around 8100 MW. 
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TRANSMISSION PLANNING GUIDELINES 
 

1. Delhi transmission network is represented with 220 kV and above systems, where loads have been 

considered incidental on 220 kV buses. 

2. The R, X, B parameters for 400 kV & 220 kV lines & cables have been worked out as per data 

available in CEA. 

3. Load power factor for peak and light load condition is considered as 0.95(lag) and 0.98(lag) as per 

the Transmission planning manual of CEA (January, 2013). 

4. The peak demand during 2012-13 is noted as 5642 MW and yearly load growth in Delhi is 

estimated to about 7%. 

5. The generation dispatch is worked out considering 10% auxiliary consumption. 

6. N-1 criterion is generally followed for providing reliable power supply to the consumers. 

7. Study has been carried out with ZERO generation in Delhi. 

8. Transformation capacity at 220 kV S/S and 400kV levels is limited to the extent of 500 MVA and 

2000MVA respectively as per Transmission planning manual of CEA (January, 2013). 

9. Creation of a new sub-station is generally planned as per Transmission planning manual of CEA 

(January, 2013) 

220KV new substation:   If the existing substation capacity is 320 MVA. 

10. Due to RoW constraints, re-conductoring in the existing 220 kV corridors with higher capacity 

conductor like High Temperature Low Sag Conductor (HTLS) having ampacity more than double 

the Zebra conductor is considered, wherever required, to increase loadability of the lines to meet 

the system requirement. 

11. To limit short circuit level within permissible design value, the bus splitting arrangement at specific 

400kV and 220kV sub-stations in Delhi and reconfiguration of associated network has been 

adopted. 

12. To mitigate with RoW problems, Multi-circuit lines have been proposed as per Transmission 

planning manual of CEA (January, 2013). 

13. With injection of source (400 KV) in the network, the line capacity got increased, as a result of 

which instead of new lines, existing lines have been proposed to LILO at proposed 220KV 

substations. 

14. The system voltage is maintained within the following limits : 

220kV   Max-240kV  Min-212kV 

400kV   Max-412kV  Min 388kV 
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15. In the transmission planning exercise, system strengthening requirements such as identification of 

new transmission corridors, re-conductoring of transmission lines for higher loading capacity, 

creation of new substations, augmentation of substation capacity etc., have been evolved by 

considering the load growth on the basis of real power demand (MW) at various load centres in 

Delhi.  

16. It has transpired that the transmission system has been planed with marginally higher (about 3%) 

demand level (MW) in Delhi corresponding to the 13th Plan period. 

 

17. New initiatives as per transmission Planning Criteria: 

¶ DTL has proposed Multi-circuit 220kV overhead lines to mitigate Right of way issues. At the 

same time, instead of broad based towers, narrow base towers are considered for complete 

Delhi. 

¶ At the same time, Mono-Poles of multi circuit feeders at 220kV levels are also considered for 

city centric transmission lines so that very small ground area is required for foundation and at 

the same time aesthetic of the city is maintained. 

¶ Instead of new lines, capacity augmentation of existing network has been proposed with HTLS 

conductors of almost twice capacity of existing network. 

¶ Maximum emphasis is given to create 220/66kV substations, so that in future Delhi state 

maintains only one intermediate (66kV) level instead of present level of both 66kV and 33kV 

for distribution HV side voltage. Because at 66kV level, the reliability of network is more in 

comparison to 33kV level. 

¶ The 66kV transmission voltage network is more economical than 33kV transmission network 

for similar capacity. 

¶ Co-location of EHV and HV substations has also been considered at many places to decrease 

T&D losses and also simultaneously making the network more economical. 

¶ All 400kV substations have been considered with three voltage levels i.e, 400kV, 220kV and 

66kV, so that as much power as possible can be evacuated from the 400kV source substations. 

¶ All 220kV substations have been provided with dual source supplies. 

¶ Network has been planned along with Distribution network strengthening, so that reliability 

can be achieved at distribution level also.   
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EXISTING TRANSMISSION SYSTEM 
 
SYSTEM NETWORK 
 

The transmission system of Delhi (220 kV and 400KV) comes under the purview of Delhi Transco 
Ltd. (DTL), which is having 249.192 ckt. Kms. of 400kV, and 777.719 ckt.Kms. of 220 kV 
transmission lines (including underground (U/G) cable totalling 174.226 ckt.Kms.)with 
transformation capacity of 8300 MVA at 400kV (incl. 2890 MVA of PGCIL) and 11420 MVA at 
220kV level as on March 2016. 

 

There are altogether 6 nos. 400kV sub-stations (including 2nos of PGCIL ς Maharanibagh, 
Mandola) and 36 nos. 220 kV sub-stations in Delhi (including 220kV Rohtak road substation of 
BBMB), supplying power to the five distribution utilities (viz. TPDDL, BRPL, BYPL, NDMC and MES), 
which cater to the load demands of the various areas of the Capital. 
 
 

The 765/400kV substation at Jhatikara More (PG), Bhiwani (PG) and Meerut (PG) and associated 
765kV S/C lines around Delhi/NCR are owned by M/s POWERGRID under ISTS system, which 
forms a super layer of 765kV ring to enable Delhi to import/export to the Grid. To provide reliable 
power supply to Delhi, 765kV Jhatikalan has been connected to Bhiwani, Agra and Kanpur 
through single circuit 765kV lines. The installed capacity at Jhatikalan at 765/400kV level is 6000 
MVA. 
 
Presently, Delhi is having a 400 kV double circuit ring i.e. 400 kV Mandola - Dadri- Maharani Bagh 
- Samaypur ς Bamnauli- Jhatikara More- Mundka - Bawana -Mandola D/C ring. With this 400kV 
Ring and underlying strong 220 kV network of DTL, demand is being served through the existing 
220kV and 400kV systems.  
 
There is a 400 kV double circuit high capacity (quad Bersimis Conductor) transmission system 
Ring around Delhi, which comprises of two portions i.e. (i) 400 kV Mandola - Dadri- Maharani 
Bagh -Samaypur D/C (Quad Bersimis) section constructed under Central Sector and (ii) 400 kV 
Mandola - Bawana -Mundka ς Jhatikalan More- Bamnauli - Samaypur constructed by DTL in the 
State sector.  
 

In view of high short circuit levels (kA) at many 400 & 220kV grid points, the 400kV buses at 
Jhatikalan and 220kV buses at all 400kV Substations and 220kV  Patparganj, Narela Substation 
etc. have been planned to be splitted to limit fault currents and also for reliable grid operation 
with adequate contingency. 
 

Three nos of 400kV substations under ISTS (being implemented by M/s PGCIL) at Rajghat (likely to 

be shifted to IP Generation Complex as the site identified at RPH falls under Yamuna flood plains), 

Tughlakabad and Dwarka, each of 2000 MVA capacity, scheduled to be commissioned during 

2019 along with respective infeed 400kV lines of LILO of Mandola-Bawana double circuit at 

Rajghat, LILO of Samaypur-Bamnauli double circuit at Tughlakabad and Single circuit LILO of 

Bamnauli-Jhatikalan at Dwarka. 

  



 

 

PRAGATI  

RAJGHAT  

Rohtak Rd 

(BBMB ) 

Narela  

SHALIMAR 

BAGH 

LODHI 
Rd 

PARK St  

SAMAYPUR 

BALLABGARH  

(BBMB)  

OKHLA  

SUBZI 
MANDI 

WAZIRABAD  

Kashmiri 
gate  

KANJHAWALA  

ROHINI 

NARAINA  

MEHRAULI  

DADRI 

BAWANA  

PATPARGANJ  

GEETA 

COLONY 

GAZIPUR 

NOIDA 

NAJAF 
GARH 

BAMNAULI  

MANDOLA  

SARITA 
VIHAR 

Maharanibagh 

I 

II 

DSIIDC-I 

GOPALPUR 

State Boundary  

This map is not to scale 

and representative only.  

 

MUNDKA 

Peeragarhi  

Wazirpur  

BTPS 

DIAL  

Jhajjar  

CCGT 

Masjid Moth  

AIIMS 

Ridge 
Valley  

IP 

Electric lane  

ROHINI-2 

 

PREET 
VIHAR 

HARSH 
VIHAR 

JHATIKALAN  

Existing 400/220 KV Substation  

Proposed 400/220 KV Substation  

Existing 400KV Double Circuit  

Proposed 400KV Double Circuit  

Existing 220KV Double Circuit 
(Overhead)  Proposed 220KV Double Circuit 
(Overhead)  

XX GENERATION 

Existing 220 KV Substation  

Proposed 220 KV Substation  

Existing 220KV Double Circuit (cable)  

Proposed 220KV Double Circuit 
(cable)  

PANIPAT 

Existing 220KV single Circuit (cable)  

Existing 220KV Single Circuit 
(Overhead)  

Transmission Network as 
on March 2016  

Planning Department 
www.dtl.gov.in 

managersystemstudy@gmail.com 

Noida 62  

765/400KV substation  

PAPAN 
KALAN  220 KV Substation with Split bus  VASANT KUNJ  

220kV BUS at all 400kV substations 
of Delhi state will run on split bus 

mode operation 

Figure 1 



Delhi Transco Limited (State Transmission Utility)  13
th

 plan of Delhi (2017-2018 to 2021-2022) 

  

Transmission Planning          managersystemstudy@gmail.com page 17 of 128 

Transmission Network Details of Delhi state (Intra-state) as on March 2016 

Transmission lines: 
Sr. 
No. 

Description of Feeder 
Circuit Length of Line (Ckt.Kms.) 

O/H U/G Total 

A 400 KV Lines 

1 Mandola ς Bawana I 23.801  23.801 

2 Mandola ς Bawana II 23.801  23.801 

3 Bawana ς Mundka I 18.681  18.681 

4 Bawana ς Mundka II 18.681  18.681 

5 Bamnauli ς Samaypur (Ballavgarh) I 52.04 0.76 52.8 

6 Bamnauli ς Samaypur (Ballavgarh) II 52.04 0.76 52.8 

7 Mundka ς Jhatikara I 18.25  18.25 

8 Mundka ς Jhatikara II 18.25  18.25 

9 Bamnauli-Jhatikara I 10.2 0.864 11.064 

10 Bamnauli-Jhatikara II 10.2 0.864 11.064 

Total 400kV length (Circuit kilometers) 
 

245.944 3.248 249.192 

 

B 220 KV Lines 

1 Bamnauli ς DIAL I 8.4 4.99 13.39 

2 Bamnauli ς DIAL II 8.4 4.99 13.39 

3 DIAL ς Mehrauli I 6.23 4.99 11.22 

4 DIAL ς Mehrauli II 6.23 4.99 11.22 

5 Bamnauli ς Najafgarh I 8.118   8.118 

6 Bamnauli ς Najafgarh II 8.118   8.118 

7 Bamnauli ς Pappankalan-I I 8.3   8.3 

8 Bamnauli ς pappankalan-I II 8.3   8.3 

9 Bamnauli ς Pappankalan-II I 10.346   10.346 

10 Bamnauli ς Pappankalan-II II 10.346   10.346 

11 Bamnauli ς Naraina I 16.8   16.8 

12 Bamnauli ς Naraina II 16.8   16.8 

13 Bawana ς Kanjhawala I 11.737   11.737 

14 Bawana ς Kanjhawala II 11.737   11.737 

15 Kanjhawala ς Najafgarh I 15.391   15.391 

16 Mundka ς Najafgarh I 18.0   18.0 

17 Mundka ς Kanjhawala I 8.6   8.6 

18 Bawana ς Rohini-I I 10.05   10.05 

19 Bawana ς Rohini-I II 10.05   10.05 

20 Bawana ς Shalimar bagh I 10.752   10.752 

21 Bawana ς Shalimar bagh II 10.752   10.752 

22 Bawana ς DSIIDC Bawana I 5.6   5.6 

23 Bawana ς DSIIDC Bawana II 5.6   5.6 

24 DSIIDC Bawana ς Narela I 11.95   11.95 

25 DSIIDC Bawana ς Narela II 11.95   11.95 

26  Shalimarbagh ςRohini-I I 6.7   6.7 

27  Shalimarbagh ςRohini-I II 6.7   6.7 

28 Wazirabadς Gopalpur I 4.301   4.301 

29 Wazirabadς Gopalpur II 4.301   4.301 

30 Gopalpur ς Subzi Mandi I 7.3   7.3 

31 Gopalpur ς Subzi Mandi II 7.3   7.3 

32 Gopalpur ς Mandola I 22.621   22.621 

33 Gopalpur ς Mandola II 22.621   22.621 

34 Narela ς Mandola I 20.601   20.601 

35 Narela ς Mandola II 20.601   20.601 

36 Wazirabad ς Kashmere gate I 5.7   5.7 
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37 Wazirabad ς Kashmere gate II 5.7   5.7 

38 Wazirabad ς Mandola I 14.53   14.53 

39 Wazirabad ς Mandola II 14.53   14.53 

40 Wazirabad ς Mandola III 14.53   14.53 

41 Wazirabad ς Mandola IV 14.53   14.53 

42 Wazirabad ς Geeta Colony  I 6.278   6.278 

43 Wazirabad ς Geeta Colony II 6.278   6.278 

44 Geeta colony ς Patparganj I 4.4   4.4 

45 Geeta Colony ς Patparganj II 4.4   4.4 

46 Patparganj ς I.P. I 3.95   3.95 

47 Patpargnaj ς I.P. II 3.95   3.95 

48 I.P. ς RPH I 1.5   1.5 

49 I.P. ς RPH II 1.5   1.5 

50 Pragati ς GT I 0.204 0.179 0.383 

51 Pragati ς GT II 0.204 0.179 0.383 

52 Pragati ς I.P. I 1.9 0.22 2.12 

53 Pragati ς I.P. II 1.9 0.22 2.12 

54 Pragati ς Park Street I   7.334 7.334 

55 Pragati ς Park Street  II   7.334 7.334 

56 Pragati ς Sarita Vihar I 11.9 0.22 12.12 

57 Pragati ς Sarita Vihar II 11.9 0.22 12.12 

58 SaritaVihar ς BTPS I 2.8   2.8 

59 SaritaVihar ς BTPS II 2.8   2.8 

60 Okhla ς BTPS I 5.85   5.85 

61 Okhla ς BTPS II 5.85   5.85 

62 Mehruali ς BTPS I 16.604   16.604 

63 Mehrauli ς BTPS II 16.604   16.604 

64 Mehrauli ς Vasant Kunj  I 6.4   6.4 

65 Mehrauli ς Vasant Kunj II 6.4   6.4 

66 Okhla to T-Off on Mehrauli-BTPS line I 5.1   5.1 

67 Okhla to T-Off on Mehrauli-BTPS line II 5.1   5.1 

68 Maharani Bagh ς Lodhi road I 4.25   4.25 

69 Maharani Bagh ς Lodhi road II 4.25   4.25 

70 Naraina ς Ridge Valley I  0 4.233 4.233 

71 Maharani Bagh ςMasjid moth I 0 9.2 9.2 

72 Maharani Bagh ς Masjid Moth II 0 9.2 9.2 

73 Maharani Bagh ςTrauma center I 0 9.578 9.578 

74 Maharani Bagh ς Trauma center II 0 9.578 9.578 

75 Maharani Bagh ςElectric Lane I 0 8.43 8.43 

76 Maharani Bagh ςElectric Lane II 0 8.43 8.43 

77 Maharani Bagh ςGazipur I 8.056   8.056 

78 Maharani Bagh ςGazipur II 8.056   8.056 

79 Shalimar Bagh - Wazirpur I   4.5 4.5 

80 Shalimar Bagh - Wazirpur II   4.5 4.5 

81 Patparganj - Gazipur I   4.9 4.9 

82 Peeragarhi - Mundka I   13 13 

83 Peeragarhi - Mundka II   13 13 

84 Peeragarhi - Wazirpur I   8.3 8.3 

85 Peeragarhi ς Wazirpur II   8.3 8.3 

86 AIIMS ςRidge Valley I  5.8 5.8 

87 AIIMS ςRidge Valley II  5.8 5.8 

Total 220kV length (Circuit kilometers) 603.493 174.226 777.719 

Remarks:  220kV Narela-Rohtak road double circuit line (owned by BBMB) also completely lies in Delhi territory and 
almost 90% of the power being handled by this system gets utilised for supplying power to Delhi. The 
length of the line is around 26 kms. 
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Transformation capacity: 
 

 

S. No. Name of the Station 
No of transformers and 

capacity (MVA) 

Total capacity 

(MVA) 

400/220 KV  SUB-STATIONS  

1 Bamnauli 2x 315 + 2x 500 1630 

2 Bawana 6x315 1890 

3 Mundka 3x315 945 

4 Harsh Vihar 3x315 945 

TOTAL Capacity 5410 
 

Remarks:  

¶ Apart from the above, 4 x 315MVA= 1260MVA transformation capacity is available at Mandola S/Stn. of 

PGCIL is entirely dedicated to Delhi system.  These transformation capacity is proposed to be enhanced to 

4x500MVA = 2000MVA capacity by 30.06.2016. 

¶ At 400kV Samaypur S/Stn. PGCIL  4 x 315MVA = 1260MVA transformation capacity is available from where 

about 300 MW (400MVA) capacity is made available to Delhi through 220kV Ballabhgarh  -BTPS D/C line.  

These transformation capacity is proposed to be enhanced to 4x500MVA = 2000MVA capacity by 

30.06.2016. 

220/66kV level 

1 Tikri Kalan (Mundka) 400KV 2x160 320 

2 Bawana 1x100 100 

3 Harsh Vihar 400KV 3x160 480 

4 Gopalpur 220 KV 1x100 100 

5 Gazipur 220 KV 2x100, 1x160 360 

6 I P Extn (Pragati) 220 KV 2x160 320 

7 Kanjhawala 220 KV 2x100, 1x160 360 

8 Mehrauli 220 KV 3x100, 1x160 460 

9 Najafgarh 220 KV 4x100 400 

10 Narela 220 KV 3x100 300 

11 Okhla 220 KV 2x100 200 

12 Patparganj 220 KV 2x100 200 

13 Park Street 220 KV 2x100 200 

14 Papankalan - I 220 KV 4x100, 1x 160 560 

15 Papankalan - II 220 KV 2x100, 2x160 520 

16 Rohini-I 220 KV 4x100 400 

17 SaritaVihar 220 KV 3x100 300 

18 Vasant Kunj 220 KV 2x100, 1x160 360 

19 Wazirabad 220 KV 3x100, 1x160 460 

20 DSIIDC Bawana 220 KV 2x100, 1x160 360 

21 Ridge Valley 220 KV 2x160 320 

22 DIAL 220 KV 2x160 320 

23 Rohini-II 220 KV 2x160 320 

TOTAL 220/66 kV Capacity 7720 

NET TOTAL at 220/66 kV & 220/33 kV level 11420 
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220/33kV level 

1 Gopalpur 220 KV 2x100 200 

2 Kashmere Gate 220 KV 2x100 200 

3 Lodhi Road 220 KV 2x100 200 

4 Naraina 220 KV 3x100 300 

5 Okhla 220 KV 3x100 300 

6 Patparganj 220 KV 3x100 300 

7 Park Street 220 KV 2x100 200 

8 Shalimar Bagh 220 KV 3x100 300 

9 Subzi Mandi 220 KV 2x100 200 

10 Geeta Colony220 KV 2x100 200 

11 Indraprastha 220 KV 3x100 300 

12 Trauma Center (AIIMS) 220KV 2x100 200 

13 Electric Lane 220 KV 2x100 200 

14 Masjid Moth 220 KV 2x100 200 

15 Peeragarhi 220 KV 2x100 200 

16 Wazirpur 220 KV 2x100 200 

TOTAL Capacity at 220/33kV level: 3700 
 

Remarks: 220kV Rohtak road (owned by BBMB) has installed capacity of 300 MVA at 220/33kV level, supplying 
power to Delhi. 

 

 

Other Transformation levels available at DTL 220kV substations as on March 2016. 

66/33kV level MVA 

1 Narela 1x30 30 

2 Park Street 2x30 60 

TOTAL Capacity at 66/33kV level: 90 

66/11kV level 

1 Gazipur 2x20 40 

2 Khanjawala 2x20 40 

3 Najafgarh 3x20 60 

4 Mehrauli 2x20 40 

5 Okhla 2x20 40 

6 Papankalan I 3x20 60 

7 Rohini I 2x20 40 

8 Sarita Vihar 2x20 40 

9 Vasant Kunj 2x20 40 

10. Wazirabad 2x20 40 

11 Narela 2x20 40 

TOTAL Capacity at 66/11kV level: 480 

33/11kV level 

1 Gopalpur 2x16 32 

2 Lodhi Road 2x20,2x16 72 

3 Kashmere Gate 1x20,1x16 36 

4 Naraina 2x16 32 

5 Patparganj 1x20,1x16 36 

6 Subzi Mandi 2x16 32 

7 Shalimar Bagh 1x20,1x16 36 

TOTAL Capacity at 33/11kV level: 276 
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13TH PLAN TRANSMISSION SYSTEM PLANNING 

 

13th plan focuses on existing system strengthening along with load growth requirement. The 

transmission planning exercises have been carried out to determine the system strengthening 

during the 13th Plan (2017-22) with the following input. 

 

GENERATION DESPATCH 

5ŜƭƘƛΩǎ ǘǊŀƴǎƳƛǎǎƛƻƴ ǎȅǎǘŜƳ Ƙŀǎ ōŜŜƴ ǇƭŀƴƴŜŘ ǘƻ ǎǳǎǘŀƛƴ ƛƴ ǘƘŜ ǎŎŜƴŀǊƛƻ ƻŦ ŀōǎƻƭǳǘŜ ȊŜǊƻ ƎŜƴŜǊŀǘƛƻƴΦ 

Pragati Gas Turbine generation has been considered as the generation is mainly for critical and VVIP 

installations. RPH Generation Plant is not operating due to be environment stipulation. At BTPS generating 

plants out of five units only two units of 210 MW capacities are in operation as the others units are not 

meeting the pollution norms. 

 

Considering the above power system scenario as input, comprehensive system studies (load flow and 

short circuit studies) have been carried out to examine and determine the system strengthening 

requirements through iterative exercises with an aim of supplying load of 220kV sub-station from two 

separate sources ensuring reliable power supply to the DISCOMs.  

Short circuit studies have been carried out to check fault levels at various 765kV, 400Kv and 220kV grid 

points in Delhi. Wherever fault level has exceeded the permissible design limits, bus splitting and/or 

network reconfiguration have been studied to reduce fault levels within permissible limits. 

 

TRANSFORMATION CAPACITY ADDITION METHODOLOGY: 

13th plan PEAK LOAD is around 8100 MW, which translates to around 9000 MVA. Considering (N-1) 

contingency and uneven load distribution and variance (abrupt development of Delhi areas), the capacity 

addition is projected at 2 times of the actually required MVA capacity = 18000 MVA at 220KV level. 

Existing capacity is 11420 MVA as on March 2016. 

Rest around 6500 MVA needs to be established. 

6680 MVA is proposed to be added under new substation (23 nos of new 220kV substations) packages and 

another 1040 MVA is proposed as augmentation package.  

 

Under this plan proposal, Delhi has been divided into five major zones, namely EAST, WEST, SOUTH, 

NORTH, CENTRAL and two special planned development zones of Dwarka subcity (part of west zone) and 

Rohinisubcity (part of North zone).  

EACH zone has been proposed with adequate no of new 220KV substation and adequate augmentation in 

existing capacity for much better load management. 
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PREPARATION FOR LAND POOLING: 

West and North zones (more specifically DDA master plan zones of P-I &  P-II on North and Zone K-I, N and 

L at West Delhi) may experience very rapid development or normal development depending on successful 

implementation of land pooling, which will pave the way for Multi-story apartments and commercial 

complexes. 

DTL proposes two 220kV substations under this plan period i.e, Dhansa and Budhpur to take care of initial 

load growth of these land pooling zones. Based on load growth new 220kV and 400kV substations with 

adequate capacity will be proposed in coming plans. 

 

Looking at this complexity in nature, high capacity Multi-circuit 220KV tower line corridors (Multi circuit 

lines) with adequate source injection from various 400KV substations will be established under coming 

plans. One such corridor from 400kV Bamnauli to Dhansa, which will be extended to 400kV Mundka is 

proposed under this plan. 

This will do away with any new transmission corridor requirements considering very high load growth. In 

such a scenario, only 220KV substations are required to be established underneath these corridors, for 

which DTL will ready with land in possession and development of land (boundary wall and land filling etc.) 

ready for establishment of the substation. 

Though DTL will meet the projected load growth as per EPS survey, but at the same time will be ready with 

any sudden and major development as per above measures. 

 

THRUST AREA: 

13th plan has been proposed with futuristic transmission line corridors, which will sustain the load growth 

of future years without any compromise in reliability on transmission corridors. 

Though the amount for this part is a smaller part of total 13th plan, but its importance will be felt in the 

coming years. 

 

South-West Corridor:  45 kilometers of 220kV Multi circuit corridor:  

One of these major corridors will start from 400KV Mundka to 400KV Bamnauli. This important corridor 

will also touch 765KV Jhatikalan and proposed 400KV Mitraon (future plan). These are the important 

locations, where source will be injected to this line (400kV Mundka, 400kV Mitraon, 400kV Jhatikalan and 

400kV Bamanuli. 

220Kv future substations will be planned under this corridor, namely 220kV RewalaKhanpur, 220kV 

Jhatikalan, 220kV Daryapur, 220kV Dhansa, 220kV Jaffarpur, 220kV MundelaKhurd and 220kV Jaroda 

Kalan. 

This 45 kilometers of futuristic line will suffice to carry more than 2000 MW of load through multi circuit 

corridors with multiple source injection and multiple load points. 

This line will eventually meet the load growth of this area proposed under land pooling. 
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SCHEME DETAILS of 13th plan 

NEW WORKS 

Sr. TRANSMISSION LINE & SUBSTATIONS LINE LENGTH qnty 
(Ckt.Kms.) 
/ (MVA ) 

Tentative 
cost                   

(Rs. Cr.) 

400 kV Sub-station Packages  

1 a 400 kV GIS at Shalimarbagh (NORTH -WEST DELHI) 4 500 120 

2 a 400 kV GIS at Gopalpur (CENTRAL DELHI) 2 500 100 

3 a 400 & 220 kV GIS at Rangpuri (SOUTH DELHI) 4 500 200 

4 a 400kV Gazipur site development      5 

5 b 765/400kV Mandi (South Delhi) site development     10 

TOTAL 400KV Substation WORKS   435 

400 kV Line Packages  

1 b Bawana to Shalimarbagh D/C line 2 10 100 

2 b LILO of Bawana to Rajghat 400KV D/C at Gopalpur 4 1 30 

3 b 
LILO of 400kV D/C Bamnauli -Tughlakabad at Rangpuri through 

400kV M/C O/H line 
4 32 250 

TOTAL 400KV LINE WORKS   380 

TOTAL 400KV NEW WORKS   815 

  

220 kV NEW Sub-stations Packages   

NEW WORKS 

Sr. TRANSMISSION LINE & SUBSTATIONS LINE LENGTH qnty 
(Ckt.Kms) 
/ (MVA ) 

Tentative 
cost (Rs. Cr.) 

1   Lodhi Road 220 kV GIS. (CENTRAL DELHI) 1 100 35 

2 a 220/33 kV GIS at Preet Vihar (East DELHI) 3 100 85 

3 a 220/66 kV at Papankalan-III (Dwarka subcity -West DELHI) 2 160 65 

4 a 2x160 MVA and 66 kV GIS at Gopalpur (Central Delhi) 2 160 60 

5 a 220/66kV GIS at Tughlakabad (South EAST Delhi) 2 160 95 

6 a 220 kV GIS at Rajghat (Central Delhi) (new location at IP)     100 

7 a 220/66 kV GIS at Tikri Khurd (North DELHI) 2 160 100 

8 a 220/66 & 220/33 kV GIS at R K Puram (South Delhi) 2 260 110 

9 a 220/66 kV GIS at Budella (CENTRAL WEST DELHI) 2 160 95 

10 a 220/66kV GIS at SGTN (NORTH DELHI) 2 160 95 

11 a 220/33kV GIS at Punjabi bagh (CENTRAL -WEST DELHI) (Vishal) 3 100 100 

12 a 220/33 kV GIS at Karol Bagh (CENTRAL DELHI)  3 100 100 

13 a 220/66 kV GIS at Chandrawal (CENTRAL DELHI) 3 100 85 

14 a 220/33 kV GIS at Maharanibagh (SOUTH DELHI) 3 100 100 

15 a 220/33 kV GIS at Jasola (South EAST DELHI) 3 100 95 

16 a 220/66 kV GIS at Mangolpuri (CENTRAL NORTH WEST DELHI) 2 160 95 

17 a 220/66 kV GIS at Janakpuri (CENTRAL-DELHI) 2 160 95 

18 a 220/33kV GIS at Nehru Place (SOUTH DELHI) 3 100 85 

19 a 220kV GIS at Subzi Mandi (CENTRAL DELHI) 1 100 85 

20 a 220/66kV GIS at Maidan Garhi/IGNOU (South Delhi) 2 160 100 

21 a 2 x 160 MVA and 66kV AIS at Bamnauli (West Delhi) 2 160 50 

22 a 220/66kV GIS at Mayur Vihar (EAST DELHI) 2 160 85 

23 a 220/66 kV GIS at Budhpur * (NORTH DELHI) 2 160 100 

24 a 220/66kV GIS at Dhansa/Jaffarpur/Jhatikalan (WEST DELHI) 2 160 100 

25 a 220/66kV GIS at Barwala (ROHINI sector -34 NORTH DELHI) 2 160 100 

TOTAL 220KV SUBSTATION WORKS   2215 

TOTAL NEW WORKS 220KV COST  4263 
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220 kV NEW Line Packages   

1 a double ckt from Harsh Vihar to Patparganj & LILO at Preet Vihar 2 14 300 

2 a LILO of double circuit Bamanuli-Naraina at PPK-III 4 0.5 2 

3 a Single circuit underground cable (IP -Park street-Electric Lane-IP) 1 16 80 

4 a Double circuit underground from Lodhi road to IP Power 2 8 100 

5 a S/C LILO of 220kV Bamnauli-Najafgarh D/C at PPK-II on M/C O/H 4 4 10 

6 a S/C LILO of 220kV Bamnauli-Naraina at PPK-I 2 0.1 1 

7 a First circuit OH+UG LILO of Pragati-Sarita Vihar at Maharanibagh  2 1 5 

8 a LILO of Mehrauli-BTPS at Tughlakabad 2 0.5 2 

9 a Multi circuit overhead from Tughlakabad to Masjid Moth 4 7 40 

10 a Double circuit Okhla feeder termination at Tughlakabad 2 1.5 5 

11 a Multi circuit from Kashmiri gate to IP Power  4 9 40 

12 a 
LILO of double ckt Narela-Mandola at Tikri khurd on MULTI CKT 
O/H 

4 2.5 12 

13 a 
S/C LILO of 220kV Bamnauli-Najafgarh at Budella on MULTI CKT 
O/H line 

2 12 60 

16 a 
Budella to Punjabi bagh Multi circuit O/H line (6kms O/H & 0.5 
Km U/G) 

4 6.5 45 

14 a double circuit underground cable from Dwarka to Budella 2 12 180 

15 a MULTI circuit overhead from Shalimarbagh to SGTN 4 5 40 

17 a double circuit from IP to Karolbagh 2 9 135 

18 a double circuit underground from Kashmirigate to Chandrawal 2 3.5 70 

19 a S/C O/H LILO of Gopalpur to Subzi Mandi D/C line at Chandrawal 2 1 4 

20 a 
Second circuit overhead LILO of Pragati-Sarita Vihar at 
Maharanibagh 

2 1 5 

21 a 
Overhead (HTLS) LILO of Maharanibagh to Sarita Vihar D/C line 
at Jasola 

4 6 50 

22 a 
Double circuit underground cable from Tughlakabad to  RK 
Puram 

2 12 180 

23 a double ckt O/H+U/G Shalimarbagh-Mangolpuri-Budella 2 12 120 

24 a Dwarka to Janakpuri D/C U/G 2 5 80 

25 a Punjabi bagh to Janakpuri D/C U/G 2 7.5 120 

26 a 
220kV D/C U/G cable LILO of Maharanibagh-Masjid Moth at 
Nehru Pl 

4 0.2 10 

27 a 220kV D/C underground cable from Karolbagh to Subzi Mandi 2 5 75 

28 a Ridge Valley to Narina D/C O/H cum U/G 2 4 40 

29 a Vasant kunj to DIAL D/C cable 2 3 36 

30 a 
Second circuit LILO of Kanjhawala-Najafgarh at Mundka on Multi 
ckt tower 

2 7 20 

33 a LILO of Tughlakabad to Mehrauli D/C at Maidan Garhi 4 1 5 

31 a LILO of AIIMS-Ridge valley at RK Puram 2 5.2 80 

32 a 
overhead LILO of Maharanibagh to Gazipur D/C line at Mayur 
Vihar 

4 0.2 4 

34 a LILO of Mandola-Gopalpur D/C line at Budhpur/Nathupura 2 2 10 

35 a 220kV M/C O/H line from Bamnauli to Dhansa  4 25 80 

36 a LILO of 220kV D/C Bawana - Kanjhawala O/H line at Barwala 2 0.5 2 

TOTAL 220KV LINE WORKS   2048 

TOTAL NEW WORKS COST (400kV and 220kV) 5078 
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AUTOMATION Works under a SINGLE PACKAGE 

  

A Single package for Complete Automation (involving new control room, New control and relay panel, 
Protection modernisation, video surveillance, remote operation and monitoring etc.) of following 220kv 

substations (will also include automation of 400KV Bamnauli and also establishment of Centralised Control 
room 

Sr. TRANSMISSION LINE & SUBSTATIONS LINE LENGTH Qty Tentative cost (Rs. Cr.) 

400 KV 

1   Complete Automation of 400 KV Bamnauli LS   14 

2   Complete Automation of 400 KV Bawana LS   6 

TOTAL for 400KV Modernisation 20 

  

220 KV 

1   Najafgarh LS   7 

2   Papankalan-II (Existing Building remodelling) LS   5 

3   Kanjhawala LS   7 

4   Rohini LS   7 

5   Narela LS   7 

6   Gopalpur (ALDC building will used for Automation) LS   5 

7   Kashmiri Gate LS   7 

8   Sarita Vihar LS   7 

9   Okhla (Existing Building remodelling) LS   5 

10   MASJID MOTH (Existing Building remodelling) LS   5 

11   Mehrauli LS   7 

12   Vasantkunj LS   7 

13   Patparganj LS   7 

14   Gazipur (ALDC building will used for Automation) LS   5 

15   Geeta Colony LS   7 

16   Wazirabad (Existing Building remodelling) LS   5 

17   Park St (Existing building will remodelled for automation) LS   5 

18   IP Power LS   7 

19   Pragati (Existing Building remodelling) LS   5 

20   Shalimarbagh (Existing Building remodelling) LS   5 

21   MAIN Control Room at Papankalan-II LS   15 

22   STANDBY Control Room at IP Power LS   15 

TOTAL for 220 KV Modernisation 152 

Complete Automation works at 220KV & 400KV level 172 

REMAR
KS: 

Either Creation of Specialised Automation Maintenance team or long term maintenance contract 
along with Main automation contract in line with SCADA contract(second phase ULDC up-gradation 

contract) awarded by PGCIL. 
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SYSTEM IMPROVEMENT & AUGMENTATION Works 

Sr. TRANSMISSION LINE & SUBSTATIONS LINE LENGTH Qnty unit 
Tentative 

cost (Rs. Cr.) 

400 KV - SUBSTATION WORKS 

1 
a 

315 MVA (shifted from Bamnauli) bay installation at 400kV 
Mundka 

1 315 MVA 7 

b 315 MVA addition along with bay additions at Bamnauli 1 315 MVA 7 

TOTAL for 400 KV Transformer Augmentation Works cost   14 

  

220 KV SUB-STATION WORKS 

TRANSFORMATION CAPACITY AUGMENTATION 

1 

a Installation of new 220/33 kV, 100 MVA ICT at Masjid Moth 1 100 MVA 6 

b Installation of new 220/33 kV, 100 MVA ICT at Patparganj 1 100 MVA 6 

c Installation of new 220/33 kV, 100 MVA ICT at Peeragarhi 1 100 MVA 6 

d Installation of new 220/33 kV, 100 MVA ICT at Geeta colony 1 100 MVA 6 

e Installation of new 220/33 kV, 100 MVA ICT at AIIMS 1 100 MVA 6 

2 

a 
100 MVA ICT to 160 MVA ICT capacity augmentation at Sarita 

Vihar 
1 160 MVA 8 

b 100 MVA ICT to 160 MVA ICT caapcity augmentation at Okhla 2 160 MVA 16 

c 100 MVA ICT to 160 MVA ICT capacity augmentation at Mehrauli 1 160 MVA 8 

d 
100 MVA ICT to 160 MVA ICT capacity augmentation at 

Patparganj 
2 160 MVA 16 

e 100 MVA ICT to 160 MVA ICT capacity augmentation at Narela 1 160 MVA 8 

f 
100 MVA ICT to 160 MVA ICT capacity augmentation at 

Najafgarh 
2 160 MVA 16 

TOTAL for 220 KV Transformer Augmentation Works cost   102 

 

 BUS BAR & Bay equipment up-gradation  

1 

a 
220KV Bus strengthening from double zebra to quad zebra at 

Kanjhawala, Mehrauli, IP Power, Naraina, PPK-I, PPK-II and 
Najafgarh 

7 S/stn 14 

b 
220KV Bus strengthening from double zebra to quad zebra at 

Narela, Okhla and Rohini-I 
3 S/stn 6 

2 

a 220kV GIS bay new additions at Shalimarbagh 12 bays 36 

b 220kV GIS bay new additions at Kashmirigate 3 bays 9 

c 220kV GIS bay new additions at Park Street etc 5 bays 15 

3 

a 220kV HYBRID bays addition at Gopalpur 10 bays 12.5 

b 220kV HYBRID bays addition at Shalimarbagh 6 bays 7.5 

c 220kV HYBRID bays addition at Patparganj 12 bays 15 

d 220kV HYBRID bays addition at Okhla 4 bays 5 

e 220kV HYBRID bays addition at Geeta colony 2 bays 2.5 

f 220kV HYBRID bays addition at Masjid Moth 2 bays 2.5 

g 220kV HYBRID bays addition at other locations 4 bays 5 

4   Isolator replacement at 220kV substations 150 nos 10 

5   PT and CT replacement with polymer bushing 102 nos 5 

TOTAL for 220 KV substation Improvement Works cost   145 
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TRANSMISSION LINES 

1 ERS for transmission line  2 Lot 19 

2 

a 
HTLS conductoring (with polymer insulator) of Bamnauli-

Mehrauli-BTPS 
80 ckt.kms. 40 

b 
HTLS conductoring (with polymer insulator) of 220kV double 

circuit linesBamnauli-(PPK-II)-Budella-Najafgarh-Mundka-
Kanjhawala-Bawana 

160 

ckt.kms. 

80 

c 
HTLS conductoring (with polymer insulator) of 220kV D/C 

Bawana -Rohini 
21 12 

3 

a Multi-circuit tower conversion of existing double circuit towers 
for better RoW management and better electrical clearance 

(discrete work) (use of mono poles as well as lattice structure as 
per site)                                                         

 (ZONE WISE) Each zone around 10 towers 

10 East  6 

b 10 South 6 

c 10 West  6 

d 10 Central  6 

e 10 North  6 

4 

a 
Miscellaneous LILO/route modifications of various 220kV lines 

on Multi circuit tower lines/mono-poles (LILO at 400kV Dwarka) 
10 ckt.kms. 20 

b 
Miscellaneous LILO/route modifications of various 220kV lines 

on Multi circuit tower lines/mono-poles (SOUTH ZONE) 
5 ckt.kms. 10 

c 
Miscellaneous LILO/route modifications of various 220kV lines 

on Multi circuit tower lines/mono-poles (CENTRAL ZONE) 
5 ckt.kms. 10 

5 a Polymer insulator for 220kV lines     10 

Transmission line AUGMENTATION works at 220KV level   231 

220 kV Up-gradation total cost   478 

  

33KV and 66KV levels at 220 KV substations 

1 

a Augmentation of 16 MVA transformer to 25 MVA at Lodhi road 2 nos 4 

b Augmentation of 20 MVA transformer to 31.5 MVA at Najafgarh 2 nos 4 

c Augmentation of 20 MVA transformer to 31.5 MVA at Okhla 2 nos 4 

d Augmentation of 20 MVA transformer to 31.5 MVA at Sarita Vihar 2 nos 4 

e Augmentation of 16 MVA transformer to 25/31.5 MVA at Gopalpur 2 nos 4 

f Augmentation of 16 MVA transformer to 25 MVA at Subzi Mandi 2 nos 4 

g Augmentation of 20 MVA transformer to 31.5 MVA at PPK-I 2 nos 4 

h Augmentation of 20 MVA transformer to 31.5 MVA at Mehrauli 2 nos 4 

2 a 33KV GIS conversion at Shalimarbagh 15 bays 12.0 

  b 33KV GIS conversion at Gopalpur 15 bays 12.0 

  c 33KV GIS conversion at Okhla 15 bays 12.0 

3 

a 
Miscellanous 66kV bay additions at various 220kV conventional 

substations (use of hybrid bays) 
10 bays 10 

b 
Miscellanous 33kV bay additions at various 220kV conventional 

substations (use of hybrid bays) 
5 bays 5 

4   66kV GIS bay extension at Harsh Vihar 10 bays 15 

5 

a 66KV Hybrid conversion at Najafgarh 14 bays 12.6 

b 66KV Hybrid conversion at Narela 10 bays 9 

c 66KV Hybrid conversion at Patparganj 12 bays 10.8 

d 66KV Hybrid conversion at Park street 10 bays 9 

e 66KV Hybrid conversion at various locations 4 bays 3.6 

66kV and 33 kV Up-gradation total cost   143 

System Improvement Works TOTAL cost (At all voltage levels)   635 
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PLAN LAYOUT 

13th plan (2017-18 to 2021-22)  

   Tentative costing in Rs Crores 

 

Sr. 
DETAILS OF SUB-HEADS OF WORKS / 

SCHEMES 

Tentative 

cost  

(Rs. Cr.) 

2016-

17 

2017-

18 

2018-

19 

2019-

20 

2020-

21 

2021-

22 

2022-

23 

1 NEW WORKS 

 

a 400 KV 815 
 

20.0 129 200 161 265 40 

 

Substations 
 

435 
 

- 24 70 86 215 40 

Lines 
 

380 
 

20.0 105 130 75 50 
 

b 220 KV - New works 4263 1035 1082 437.2 890.3 466.1 269.8 81 

 

Substations 
 

2215 430.5 620.0 222 333.5 299.5 227 80 

Lines 
 

2048 604.2 461.6 215.2 556.8 166.6 42.8 1 

TOTAL COST OF NEW SUB-STATIONS A 5078 1035 1102 566.2 1090 627.1 534.8 121 

 

2 AUTOMATION WORKS (Substations) 

 

a 400 KV SUB-STATIONS 20 
 

- 10 10 
   

b 220 KV SUB-STATIONS 152 
  

76 76 
   

TOTAL Modernisation Works COST B 172 
  

86 86 
   

 

3 AUGMENTATION Works 

 

a 400KV substation Improvement works 14 7 7 
     

b 220 KV System Improvement works 478 176 162 43.5 52.5 27 17 
 

 

Substations 
 

247 88 83 27.5 26.5 11 11 
 

Lines 
 

231 88 79.0 16 26 16 6 
 

c 
66kV and 33kV level Improvement 

works at 220kV substations 
143 32 35.6 35.8 4 23 12.6 

 

TOTAL AUGMENTATION COST C 635 215 204.6 79.3 56.5 50 29.6 
 

 
4 LAND COST D 100 

 
20 20 20 20 20 

 

 

YEAR WISE  

Fund Requirement  

from 2016-17 to 2022-23 

A+B+ 

C+D 
5985 1250 1326 752 1253 697 584 121 

  



Delhi Transco Limited (State Transmission Utility)  13
th

 plan of Delhi (2017-2018 to 2021-2022) 

  

Transmission Planning          managersystemstudy@gmail.com page 29 of 128 

Fund arrangement: 

Total fund requirement of 13th plan is 5985 (say 6000) crores. 

Average fund requirement per financial year is Rs 1000 crores. 

1000 crores of average annual fund requirements is proposed to be sourced through following 

various modes: 

 

1. 5¢[Ωǎ ƛƴǘŜǊƴŀƭ ŦǳƴŘ ŀƭƭƻŎŀǘƛƻƴ ŦǊƻƳ ǇǊƻŦƛǘ   = Rs 100 crores. (10%) 

 

Assuming the realisation of outstanding dues from BRPl & BYPL. 

2. /ŜƴǘǊŀƭκ5ŜƭƘƛ ƎƻǾŜǊƴƳŜƴǘΩǎ Ŝǉǳƛǘȅ ƛƴŦǳǎƛƻƴ   = Rs 300 crores. (30%) 

3. Loan from Delhi Government    = Rs 300 crores. (30%) 

4. Loan from commercial banks/financial Institutions = Rs 300 crores. (30%) 

[ 

Scheme roll-out FLEXIBILITY w.r.t. fund flow: 

¶ Rs 1000 crores of annual fund requirements is planned for uniform fund flow, with 

carefully planning of various schemes. 

¶ Package ςI is required to be rolled out as per proposed schedule with minor rescheduling 

if required in case of fund constraints. 

¶ The schemes which can be postponed or preponed are mainly Package-II (Automation) 

and Package-III (Augmentation), as these are not linked to load growth of Delhi. 

¶ So, the schemes can be preponed or postponed to next financial year as the case may be 

based up on the amount of availability of funds. 

 

Remarks: 

Finance department needs to update fund flow to the Planning department regarding future fund 

flow arrangements, so that schemes can be rolled out successfully.  
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SUBMISSION: 

The Business Plan as above has been finalized based on the 

inputs/requirements or DISCOMS and transmission system requirement in 

general. 

Series of Steering committee Meeting were held while finalization this 

Business Plan. 

 

However, this proposed Business Plan is indicative and is dependent upon 

cash-flow requirements, land availability and RoW/other constraints which 

may arise during actual execution of the scheme, since multiple agencies are 

involved in the National Capital. 

 

As such, location of the proposed sub stations and associated transmission 

links may vary during the execution of schemes.  

The estimated cost of all the above schemes has been considered after taking 

into account normal escalation during the period. However, these schemes 

will be executed through open tendering and actual expenditure may also 

vary. 

 

Capitalization Schedule 

 

The capitalization Schedule has been drawn based upon the Business Plan 

submitted herewith.   

As such, the capitalization figures as worked out are indicative and may 

change as has been explained in the Business Plan as above.    
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PACKAGE ς I 

 

NEW WORKS 

 

New Substation and transmission lines. 

 

 

¶ 400KV substation and transmission lines 
o 400kV New substations 

o 400kV New lines 

 

¶ 220KV substation and transmission lines 
o 220kV new substations 

o 220kV new lines 

o 220kV (12th plan spill over) substations 

o 220kV (12th plan spill over) lines 
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PACKAGE ςI:  NEW WORKS (Substation and Line Packages): 

Packages imply the substation and its associated lines. 

¶ All substations (400KV as well as 220KV level) are GIS (Gas Insulated Switchgear) in nature 

to manage with land scarcity and high land cost. 

¶ Land required for 220KV is around 2 acres for GIS type, whereas 220KV conventional 

substation requires around 6 acres of land. Land cost becoming higher percentage of the 

total project cost, so, GIS substations are quite economical in long run and also make 

remote operation quite easier. 

¶ Most of the substations are proposed along the existing 400KV and 220KV lines to 

minimise additional RoW (Right of Way) requirements. 

 

 

Capacity addition through NEW Works: 

1. Transformation capacity: 

a. 400/220 KV level:    = 3000 MVA (two substations) 

(Rangpuri commissioning in 14th plan, so capacity not considered) 

b. 220/66/33 KV level:     = 6680 MVA 

i. 220/66 KV level    = 4480 MVA 

ii. 220/33 KV level    = 2200 MVA 

 

2. Transmission capacity: 

a. 400KV line:     = 150 ckt. Kms. 

i. Double circuit overhead line  = 20 ckt. Kms. 

ii. MULTI circuit overhead line  = 132 ckt. Kms. 

 

b. 220KV line:     = 541.8 ckt. Kms. 

i. Double circuit overhead line  = 22 ckt. Kms. 

ii. Multi circuit overhead line  = 298 ckt. Kms. 

iii. Double circuit underground lines = 217.2 ckt. Kms. 

iv. Singlle circuit underground lines  = 4.6 ckt. Kms. 
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13th plan (2017-18 to 2021-22) LAY OUT PLAN   Tentative costing in Rs Crores  

  

Sr. 
DETAILS OF SUB-HEADS OF WORKS / 

SCHEMES 

Tentative 

cost  
(Rs. Cr.) 

2016-
17 

2017-
18 

2018-
19 

2019-
20 

2020-
21 

2021-
22 

2022-
23 

  

1 NEW WORKS 

  

a 400 KV  815   20 129 200 161 265 40   

  
Substations   435     24 70 86 215 40   

Lines   380   20 105 130 75 50     

b 220 KV - New works 4263 1035 1082 437 890 466 270 81   

  
Substations   2215 431 620 222 334 300 227 80   

Lines   2048 604 462 215 557 167 42.8 1   

TOTAL COST TOWARDS ESTABLISHMENT OF 
NEW SUB-STATIONS 

A 5078 1035 1102 566 1090 627 535 121   

4 LAND COST  D 100   20 20 20 20 20     

  
 
 

 
NEW WORKS 

 

Sr. 
TRANSMISSION LINE & 

SUBSTATIONS LINE LENGTH 
qnty 

(Ckt.K
ms./M

VA 

Tentative 
cost                   

(Rs. Cr.) 

2016-
17 

2017-
18 

2018-
19 

2019-
20 

2020-
21 

2021-
22 

2022-
23 

Capitali
zation 
Year 

400 kV Sub-station Packages  

1 a 
400 kV GIS at Shalimarbagh 

(NORTH -WEST DELHI) 
4 500 120     24 60 36     2020-21 

2 a 
400 kV GIS at Gopalpur 

(CENTRAL DELHI) 
2 500 100       10 50 40   2021-22 

3 a 
400 & 220 kV GIS at Rangpuri 

(SOUTH DELHI) 
4 500 200           160 40 2022-23 

4 a 
400kV Gazipur site 

development  
    5           5   2021-22 

5 b 
765/400kV Mandi (South 
Delhi) site development 

    10           10   2021-22 

TOTAL 400KV Substation WORKS   435     24 70 86 215 40   

400 kV Line Packages  

1 b 
Bawana to Shalimarbagh D/C 

line 
2 10 100   20 40 40       2019-20 

2 b 
LILO of Bawana to Rajghat 

400KV D/C at Gopalpur 
4 1 30     15 15       2019-20 

3 b 
LILO of 400kV D/C Bamnauli -

Tughlakabad at Rangpuri 
through 400kV M/C O/H line 

4 32 250     50 75 75 50   2021-22 

TOTAL 400KV LINE WORKS   380   20 105 130 75 50     

TOTAL 400KV NEW WORKS   815   20 129 200 161 265 40   
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220kV NEW WORKS 

220 kV NEW Sub-stations Packages   

Sr. 
TRANSMISSION LINE & 

SUBSTATIONS LINE LENGTH 
qnty 

(Ckt. 
Kms) / 
MVA 

Tentative 

cost (Rs. 
Cr.) 

2016-
17 

2017-
18 

2018-
19 

2019-
20 

2020-
21 

2021-
22 

2022-
23 

Capitali
zation 
Year 

1   
Lodhi Rd 220 kV GIS.  
(CENTRAL DELHI) 

1 100 35 35             2016-17 

2 a 
220/33 kV GIS at Preet Vihar 
(East DELHI) 

3 100 85  85.0              2016-17 

3 a 
220/66 kV at Papankalan-III 
(Dwarka -West DELHI) 

2 160 65  65.0              2016-17 

4 a 
2x160 MVA and 66 kV GIS at 
Gopalpur (Central Delhi) 

2 160 60  42.0   18.0            2017-18 

5 a 
220/66kV GIS at Tughlakabad 
(South EAST Delhi) 

2 160 95  28.5   66.5            2017-18 

6 a 
220 kV GIS at Rajghat (Central 

Delhi) (new location at IP) 
    100  30.0   70.0            2017-18 

7 a 
220/66 kV GIS at Tikri Khurd 
(North DELHI) 

2 160 100  30.0   70.0            2017-18 

8 a 
220/66 & 220/33 kV GIS at R K 
Puram (South Delhi) 

2 260 110  77.0   33.0            2017-18 

9 a 
220/66 kV GIS at Budella 
(CENTRAL WEST DELHI) 

2 160 95  28.5   66.5            2017-18 

10 a 
220/66kV GIS at SGTN  
(NORTH DELHI) 

2 160 95    9.5   66.5  19         2018-19 

11 a 
220/33kV GIS at Punjabi bagh 
(CENTRAL DELHI) (Vishal) 

3 100 100    30.0  70         2018-19 

12 a 
220/33 kV GIS at Karol Bagh 
(CENTRAL DELHI)  

3 100 100    70.0  30         2018-19 

13 a 
220/66 kV GIS at Chandrawal 
(CENTRAL DELHI) 

3 100 85    59.5  25.5         2018-19 

14 a 
220/33 kV GIS at 
Maharanibagh (SOUTH DELHI) 

3 100 100    70.0  30         2018-19 

15 a 
220/33 kV GIS at Jasola 
 (South EAST DELHI) 

3 100 95     28.5 66.5       2019-20 

16 a 
220/66 kV GIS at Mangolpuri 
(NORTH WEST DELHI) 

2 160 95     9.5 85.5       2019-20 

17 a 
220/66 kV GIS at Janakpuri 
CENTRAL-DELHI) 

2 160 95     9.5 85.5       2019-20 

18 a 
220/33kV GIS at Nehru Place 
(SOUTH DELHI) 

3 100 85       25.5 59.5     2020-21 

19 a 
220kV GIS at Subzi Mandi 
(CENTRAL DELHI) 

1 100 85       25.5 59.5     2020-21 

20 a 
220/66kV GIS at Maidan 
Garhi/IGNOU (South Delhi) 

2 160 100       30 70     2020-21 

21 a 
2 x 160 MVA and 66kV AIS at 
Bamnauli (West Delhi) 

2 160 50       15 35     2020-21 

22 a 
220/66kV GIS at Mayur Vihar 
(EAST DELHI) 

2 160 85         25.5 57   2021-22 

23 a 
220/66 kV GIS at Budhpur * 
(NORTH DELHI) 

2 160 100         30 70   2021-22 

24 a 
220/66kV GIS at Dhansa  
(WEST DELHI) 

2 160 100         10 50 40 2022-23 

25 a 
220/66kV GIS at Barwala 
(Rohini sec -34 NORTH DELHI) 

2 160 100         10 50 40 2022-23 

TOTAL 220KV SUBSTATION WORKS   2215 431 620 222 334 300 227 80   
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220 kV NEW Line Packages   

1 

a 
double ckt from Harsh Vihar to 
Patparganj & LILO at Preet 
Vihar 

2 14 265 265             2016-17 

b 
Single circuit from Patparganj 
to Gazipur  

1 4.6 35 35 
      

2016-17 

2 a 
LILO of double circuit 
Bamanuli-Naraina at PPK-III 

4 0.5 2    2.0              2016-17 

3 a 
Single circuit underground 
cable (IP -Park street-Electric 
Lane-IP) 

1 16 80  80.0              2016-17 

4 a 
Double circuit underground 
from Lodhi road to IP Power 

2 8 100 100             2016-17 

5 a 
S/C LILO of 220kV Bamnauli-
Najafgarh D/C at PPK-II on 
M/C O/H 

4 4 10  10.0              2016-17 

6 a 
S/C LILO of 220kV Bamnauli-
Naraina at PPK-I 

2 0.1 1    1.0              2016-17 

7 a 
First circuit OH+UG LILO of 
Pragati-Sarita Vihar at 
Maharanibagh  

2 1 5    5.0              2016-17 

8 a 
LILO of Mehrauli-BTPS at 
Tughlakabad 

2 0.5 2    0.6     1.4            2017-18 

9 a 
Multi circuit overhead from 
Tughlakabad to Masjid Moth 

4 7 40  12.0   28.0            2017-18 

10 a 
Double circuit Okhla feeder 
termination at Tughlakabad 

2 1.5 5    1.5     3.5            2017-18 

11 a 
Multi circuit from Kashmiri 
gate to IP Power  

4 9 40  32.0     8.0            2017-18 

12 a 
LILO of double ckt Narela-
Mandola at Tikri khurd on 
MULTI CKT O/H 

4 2.5 12    3.6     8.4            2017-18 

13 a 
S/C LILO of 220kV Bamnauli-
Najafgarh at Budella on MULTI 
CKT O/H line 

2 12 60  30.0   30.0            2017-18 

16 a 
Budella to Punjabi bagh Multi 
circuit O/H line (6kms O/H & 
0.5 Km U/G) 

4 6.5 45  22.5   22.5            2017-18 

14 a 
double circuit underground 
cable from Dwarka to Budella 

2 12 180   126 54         2018-19 

15 a 
MULTI circuit overhead from 
Shalimarbagh to SGTN 

4 5 40    4.0   28.0  8         2018-19 

17 a 
double circuit from IP to 
Karolbagh 

2 9 135    94.5  40.5         2018-19 

18 a 
double circuit underground 
from Kashmirigate to 
Chandrawal 

2 3.5 70    49.0  21         2018-19 

19 a 
S/C O/H LILO of Gopalpur to 
Subzi Mandi D/C line at 
Chandrawal 

2 1 4      2.8  1.2         2018-19 

20 a 
Second circuit overhead LILO 
of Pragati-Sarita Vihar at 
Maharanibagh 

2 1 5      3.5  1.5         2018-19 
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21 a 
Overhead (HTLS) LILO of 
Maharanibagh to Sarita Vihar 
D/C line at Jasola 

4 6 50     15 35       2019-20 

22 a 
Double circuit underground 
cable from Tughlakabad to  RK 
Puram 

2 12 180     18 162       2019-20 

23 a 
double ckt O/H+U/G 
Shalimarbagh-Mangolpuri-
Budella 

2 12 120     12 108       2019-20 

24 a Dwarka to Janakpuri D/C U/G 2 5 80     8 72       2019-20 

25 a 
Punjabi bagh to Janakpuri D/C 
U/G 

2 7.5 120     12 108       2019-20 

26 a 
220kV D/C U/G cable LILO of 
Maharanibagh-Masjid Moth at 
Nehru Pl 

4 0.2 10       3 7     2020-21 

27 a 
220kV D/C underground cable 
from Karolbagh to Subzi Mandi 

2 5 75       22.5 52.5     2020-21 

28 a 
Ridge Valley to Narina D/C 
O/H cum U/G 

2 4 40       12 28     2020-21 

29 a Vasant kunj to DIAL D/C cable 2 3 36       10.8 25.2     2020-21 

30 a 
Second circuit LILO of 
Kanjhawala-Najafgarh at 
Mundka on Multi ckt tower 

2 7 20       6 14     2020-21 

33 a 
LILO of Tughlakabad to 
Mehrauli D/C at Maidan Garhi 

4 1 5       1.5 3.5     2020-21 

31 a 
LILO of AIIMS-Ridge valley at 
RK Puram 

2 5.2 80   56 24         2020-21 

32 a 
overhead LILO of 
Maharanibagh to Gazipur D/C 
line at Mayur Vihar 

4 0.2 4         1.2 2.8   2021-22 

34 a 
LILO of Mandola-Gopalpur D/C 
line at Budhpur/Nathupura 

2 2 10         3 7   2021-22 

35 a 
220kV M/C O/H line from 
Bamnauli to Dhansa  

4 25 80       16 32 32   2021-22 

36 a 
LILO of 220kV D/C Bawana - 
Kanjhawala O/H line at 
Barwala 

2 0.5 2         0.2 1 0.8 2022-23 

TOTAL 220KV LINE WORKS   2048 604 462 215 557 167 42.8 0.8   

TOTAL NEW WORKS 220KV COST  4263 1035 1082 437 890 466 270 80.8   

TOTAL NEW WORKS COST (400kV and 220kV) 5078 1035 1102 566 1090 627 535 121   

 

REMARKS: Project Feasibility report of the schemes proposed above has been provided in zone 

wise analysis of transmission network of Delhi. 

Delhi state has been divided into five broad zones for better analysis of network. Electrical 

network also operates split mode condition along these boundaries.  

Transmission network of Delhi is proposed to operate in various 220kV zones. This is because of 

220kV BUS bar split mode operation at all 400kV substations operating in Delhi to limit fault level. 
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PACKAGE ς II  

 

AUGMENTATION WORKS 
 

Capacity addition/enhancement to existing 

infrastructure. 

 

Infusing a new life to old working horses 

 

¶ Transformation capacity augmentation and addition. 

¶ HTLS (high capacity) conductor use for transmission lines 

¶ BUS BAR capacity augmentation 

¶ Hybrid bays additions. 

¶ Multi circuit towers for Corridor improvement. 

¶ Emergency Restoration System (ERS) 

¶ CT, PT with polymer bushing and high grade isolators 
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PACKAGE ςII:  Augmentation Package: 

Augmentation package is sub-divided in to following different heads: 

 

1. Transformation capacity augmentations: 

a. 400kV 

Total capacity proposed to be augmented at 400kV level is 630 MVA. 

No new transformers are proposed to be added except existing transformers will be used 

for capacity addition. 

i. Transformation capacity augmentation at 400KV substation Bamnauli and Mundka by 

another 315 MVA each to meet the load growth. 

ii. Two nos of ICTs of 315 MVA has been augmented to 500 MVA at Bamnauli in the year 

2015-16. One 315 MVA ICT has been shifted to 400kV Mundka from Bamnauli, 

whereas other one is kept at Bamnauli. 

iii. These two 315 MVA ICTs will be installed to meet the load growth at these two 

substations. 

iv. After augmentation of capacity at these substations, 400kV Bamnauli have 1000 MVA 

injection capacity for one side of 220kV bus and 945 MVA for the other side of 220kV 

bus. Similarly Mundka will have total 1260 MVA capacity including the 315 MVA hot 

reserve capacity. 

 

b. 220kV 

Total capacity addition at 220kV level is 1040 MVA. 

i. New transformer/Capacity additions: (220/33kV level) 

¶ New transformer/capacity addition is proposed at 220kV Masjid Moth, Peeragarhi, as 

these two substations have 2x 100 MVA capacity, whereas both the substations 

experience more than 160MW of load, as a result of which there is contingency at these 

two substations at transformation level. 

¶ One hot reserve transformer will be kept at 220kV Patparganj. 

¶ In coming years 220kV AIIMS and 220kV Geeta colony substations will also experience 

load growth due to new 33kV feeder allocations to DISCOMs. So, to maintain (N-1) 

contingency at these two substations, 100 MVA ICTs will be added each to both these two 

substations. 

¶ Total capacity augmentation at 220/33kV level is 500 MVA 
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ii. Capacity augmentation from 100 MVA to 160 MVA capacity (220/66kV level) 

¶ Nine (9)nos of 100 MVA transformers at 220kV substations are proposed to be 

augmented to 160 MVA at 220/66kV level. 

¶ The existing 100 MVA ICTs are more than 25 years of old and some even more than 30 
years old.  

¶ These augmentation will take care of both load growth at these substations as well as 

replenish the old ICT with new ICTs with state of the art protection systems embedded on 

the transformers like online DGA, online gas filtration, NIFPS etc. 

Name of the 
substation 

No of 
ICT 

Year of 
Commissioning 

Age as on Date 
March 2016 

Remarks 

SaritaVihar 1 1991 (BHEL) 25  

Okhla 2 1997 (BHEL) 
2013 (NGEF) 

20 
repaired 

Shifting to Gopalpur*  

Mehrauli 1 1985 (CGL) 31  

Patparganj 2 1988 (both ICTs) 28  

Narela 1 1983 (CGL) 33  

Najafgarh 2 1986 (CGL) 
1990 (BHEL) 

30 
26 

 

* Both 220/33kV 100MVA {CGL make 1987 commissioned (29 yrs old) and BHEL make 1992 

commissioned (24 yrs old)} will be replaced. 

REMARKS: DTL shall also analyse time and again the requirement of these transformers and may utilise 
the same at any other substation as per system requirement. 

¶ Some ICTs proposed to be replaced under this augmentation package is proposed to be 

kept at the substation for hot reserve use (subject to healthy condition after taken out of 

service and internal analysis and refurbishment of the same) for that particular substation 

only subject to the space availability as movement of transformers from one location from 

other may damage the depleted core of the transformer. 
 

¶ Total capacity augmentation at 220/66kV level is 540 MVA. 

 

2. GIS bays: 

a. 220kV bays: 

i. At Shalimarbagh, after up-gradation to 400kV, existing 220kV AIS busbar cannot be 

extended to accommodate more feeders for Mangolpuri, Punjabi bagh, incomers from 

400kV side etc. Accordingly 12 nos of 220kV GIS bays are proposed to be added to this 

substation. (two incomers, one bus coupler, six feeders, three transformers of 100 

MVA). 

ii. At Kashmiri gate, three nos of bays are required to be added, to provide feeder 

integration from Rajghat/IP and Subzi Mandi. 

iii. At Park street and other existing GIS locations Five nos of GIS bays are proposed to be 

added during the business plan as per requirement. 

b. 66kV: 

i. Harsh Vihar: 10 nos of bays are proposed to be added at 400kV Harsh Vihar to 

accommodate additional feeder requirement of DISCOMs. 
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c. 33kV: 

i. At Okhla, to provide reliability and also to provide double bus bar selection to all bays, 

complete 33kV AIS system has been proposed to be converted into GIS. 

ii. At Shalimarbagh, to provide space for 400kV up-gradation, 33kV AIS system has been 

proposed to be converted into GIS. 

iii. At Goaplpur, to provide space for 400kV up-gradation, 33kV AIS system has been 

proposed to be converted into GIS. 

 

3. HYBRID bays: 

Due to space constraints 220kV bus-ōŀǊ ŎŀƴΩǘ ōŜ ŜȄǘŜƴŘŜŘΦ !ǘ ǘƘŜǎŜ ǎǳōǎǘŀǘƛƻƴǎ ǘƻ ƳŜŜǘ ǘƘŜ ŀŘŘƛǘƛƻƴŀƭ 

bay requirements for feeder bay or transformer bay addition, Hybrid bays have been incorporated to meet 

such type of requirements.Further at few 220kV locations like Patparganj, Okhla, Gopalpur, Shalimarbagh 

etc, few 220kV bays are operating on single bus bar selection mode. To provide reliability to such 

feeder/transformer bays, hybrid technology is proposed to be adopted under this business plan. 

Similarly, at few 220kV substations, 66KV and 33KV conventional bays are quite old and many feeders are 

operating with single bus bar selection like at Okhla, Patparganj.Due to ageing and operating at full load 

conditions, hotspots occur at 66KV and 33KV side and regular maintenance is required for these 66KV and 

33KV equipments. 

DMRC requirement of additional four 66kV bays at Park street also needs Hybrid conversion of few bays to 

meet the feeder bay requirement for 4th phase Metro expansion.Further DISCOMs request for additional 

66KV and 33KV bays at existing substations, which can be allocated to them after conversion to Hybrid 

from AIS, as there is space scarcity for AIS expansion.  

After conversion to Hybrid, the availability of DTL system will increase due to less number of breakdowns.  

Less number of breakdown implies reduced outage time of system. 

 

Hybrid conversion will have following benefits: 

1. Higher system availability  

2. Capacity augmentation (both bay addition and transformation capacity addition) will be easier, 

considering space constraints. 

3. Grid management will be much easier and can be operated from centralised control room. 

4. Better healthy system instead aged system. 
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a. 220kV: 

To increase the transmission and transformation capacity at few conventional substation, 

where space is a constraint, HYBRID 220KV bays are proposed, so as to add either ICTs or 

feeders at these substations. 

i. Third ICT addition at Geeta Colony needs Hybrid concept as no scope of expansion of 

bus-bar. Two hybrid bays are required for back to back configuration. 

ii. Double circuit feeder integration at Masjid Moth from 400kV Tughlakabad needs 

Hybrid concept as no scope of expansion of bus-bar after one bay. Two hybrid bays 

are required for back to back configuration. 

iii. Four nos bays (feeders/transformers) are operating with back to back configuration at 

Patparganj. Further bus splitting is required to limit the fault current as per study. So, 

to provide bus sectionaliser, one more bus coupler and also to provide double bus bar 

selection, one complete side will be modified to Hybrid bays of 12 bays. 

iv. Twonos bays (feeders/transformers) are operating with back to back configuration at 

Shalimarbagh. Proposed 2nd feeder to DMRC will also operate on back to back 

configuration to SGTN feeder as no further bus bar expansion is feasible. Also to 

provide incomer from proposed 400kv side two bays are required to be modified to 

hybrid bays. Accordingly 6 nos of hybrid bays are proposed. 

v. Two nos bays (feeders/transformers) are operating with back to back configuration at 

Gopalpur. Proposed 2nd 160 MVA ICT will also operate on back to back configuration 

as no further bus bar expansion is feasible. Also to provide incomer from proposed 

400kv side two bays are required to be modified to hybrid bays. Accordingly 10 nos of 

hybrid bays are proposed. 

vi. Two nos bays (feeders/transformers) are operating with back to back configuration at 

Okhla. Double circuit feeder integration at Okhla from 400kV Tughlakabad needs 

Hybrid concept. Four hybrid bays are required for back to back configuration. 

vii. Similarly bay addition for feeder integration and transformer addition at other 220kV 

locations in case of requirement during the business plan, FOUR nos of hybrid bays are 

considered to be used. 

 

b. 66kV: 

i. Six nos of 66kV bays are operating in single bus selection at Patparganj. To provide 

double bus selection to all bays, 12 hybrid bays are considered. 

ii. 66kV system is quite old at Narela. Five system elements are in single bus operation 

causing reliability concern. To provide reliability all bays are proposed to be converted to 

hybrid bays. 
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iii. 66kV system is quite old at Najafgarh and few bays do not have double bus selection. 

Further 66kV bus bar operates in discontinuation mode due to 220kV tower in between. 

To provide reliability all bays are proposed to be converted to hybrid bays. 

iv. To provide 4 feeders to DMRC for its 4th phase expansion, 2 nos of hybrid bays are 

required in back to back configuration at Park street substation. 

v. Four nos of hybrid bays have been kept as reserve pool, so that in case required can be 

used during the business plan at any substation including above four substations. 

vi. 10 hybrid bays has been proposed to be used at existing substations to meet the 

additional feeder requirement by DISCOMs. Instead of conventional bays, hybrid bays 

will be incorporated for future bay expansion due to higher availability and less 

maintenance issues. 
 

4. High quality isolator replacement: 

As DTL is planning to achieve full-automation under this plan, it is also substantially important to 

upgrade the weakest link of the system. The isolators need to be replaced with high quality and state 

of the art types, so that remote operation is achieved without any compromise. 

In the first phase, isolator replacement is proposed only for those bays, for which isolator replacement 

is necessary due to ageing.  

The replacements are proposed at old sub stations like Patparganj (40), Narela (37), Gopalpur (25), 

Pragati (32), Okhla (22) and spares for SaritaVihar (5), Vasantkunj (1), Subzi Mandi (2). 

Further overhauling of isolators will also be required at Kanjhawala, Naraina, Rohini, Shalimarbagh, 

Naraina and Gopalpur due to damaged gear box. 

 

5. Current Transformers (CT )& Potential Transformer( PT) replacement with polymer bushing: 

CT and PT of few substations are quite old and do require replacement. To minimise damage to 

surrounding equipments in case of CT and PT failure (blasting out due to internal failure) and also to 

provide safety to residential buildings/habitats around the substation, CT and PT with polymer bushing 

are proposed for replacement. 

These bushings are similar to bushings coming with GIS substations for connection to transformers 

and overhead feeder integration. 

 

6. Transmission line capacity augmentations: 

At the same time, to cater to ever increasing load growth of Delhi, HTLS re-conductoring of higher 

transmission capacity is proposed to replace ACSR zebra conductors. 

 

a. 220kV Bamnauli-Mehrauli-BTPS section is one of the important and critical corridor of South 

Delhi transmission system.  

The line cannot carry more than 180 MVA capacity during peak summer period due to old 

conductor and ground clearance issues. 
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This line after HTLS upgradation will carry more than 230 MVA capacity on each circuit. This 

upgradation will provide contingency less generation at  BTPS on account of pollution 

stipulations. 

 

b. 220kVBawana-Kanjhawala-Mundka-Najafgarh-Bamnauli is also critical corridor of West Delhi 

transmission network. 

The network is proposed to be augmented to HTLS corridor so as to provide reliability to the 

network. This network is also proposed to provide reliable source to PPK-II and Budella 

through proposed LILO networks. 

As Bamnauli and Mundka will be having adequate transformation capacity, after 

augmentation of corridor to HTLS, the reliability of power supply to 220kV Najafgarh, 220kV 

Kanjhawala, 220kV Papankalan-II, 220kV Budella will increase. 

In the first phase Bamnauli-Najafgarh-Mundka and Kanjhawala will be upgraded to HTLS. 

Subsequently Bawana to Kanjhawala will be carried out. Later on the proposed LILO at PPK-II 

and Budella will be carried out through HTLS conductors. 
 

c. 220kV Shalimarbagh has been proposed to be up-graded to 400kV. Also the 220kV corridor 

from 400kV Bawana to 220kV Shalimarbagh will get converted to 400kV. 

During corridor up-gradation to provide power to Shalimarbagh substation, additional power 

is required at 220kV Rohini from 400kV Bawana, so that same can be transmitted through 

double circuit Rohini to Shalimarbagh overhead link. 
 

Accordingly Bawana to Rohini-I 220kV double circuit has been proposed to be up-graded to 

HTLS conductor from zebra, so as to carry additional power from 400kV Bawana to 220kV 

Shalimarbagh. Further the upcoming Sanjay Gandhi Transport Ngr.(SGTN) is also proposed to 

be fed from 220kV Shalimar Bagh S/Stn.  This HTLS re-conductoring of 220kV Bawana-Rohini I 

(Ckt.1 & 2) is required for reliability for Shalimar Bagh and Sanjay Gandhi Transport Nagar. 

 

7. Emergency Restoration System (ERS): 

Emergency Restoration systems (a set of tower structures required to temporarily establish the 

broken down transmission line till new towers are erected in place of damaged towers) have been 

proposed to be procured for exigency conditions in case of tower failures. 

This will also utilised for section of rerouting of lines, till new towers are not erected. 

 

The ERS installation in different states of Northern Region has been monitored regularly by Ministry of 

Power GOI, through NRPC forum.  The relevant portion of MOM of NRPC meeting (36th NRPC meeting 

held on 24.12.2015) is appended hereunder. 
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B.4  Planning, procurement and deployment of Emergency Restoration System. 
TCC Deliberation 

 
B.4.1.1  Member Secretary NRPC stated that the issue was discussed in the 33

rd
 meeting of NRPC held on 

11.11.2014 and it was suggested that CEA should evolve guidelines regarding ERS. Later, Secretary 
(Power), GoI vide letter dated 05.12.2014 addressed to Chief Secretaries of all the states had requested 
to issue directions to transmission utilities / transmission licensees to procure adequate number of 
Emergency Restoration Systems. 
The guidelines formulated by CEA for planning, procurement and deployment of Emergency Restoration 
System were provided with agenda notes of 30th TCC & 34th NRPC meetings held on 19th & 20th 
March,2015. 

 

B.4.1.2 In the 30th TCC & 34th NRPC meetings held on 19th& 20th March, 2015, it was also decided that those 
states, which had not taken any substantive action so far with regard to procurement of ERS, should do 
so by June 2015. 

 

B.4.1.3  Members updated the status of procurement and deployment of Emergency Restoration System as 
under: 

 

Organization Status of procurement and deployment of ERS 

DTL Bids had been opened. LoA would be placed within a month with a delivery 
schedule of 18 months 

PSTCL NIT had been issued. PSTCL 

UPPTCL LoA would be placed by 31.01.2016  

RRVPNL Proposal was bring prepared to be put up to management. 

BBMB ERS will be borrowed from partner states. 

HVPNL Would consider the issue based on order price of other states. 

HPSEBL & PTCUL ERS might not be suitable for hilly states. 
 

B.4.1.4 In response to a query, representative of POWERGRID stated that ERS had been useful in J&K, which 
is a hilly state. 

 

B.4.1.5  TCC expressed concern over the slow progress of procurement of ERS and expressed that cost of ERS 
might not be a factor considering its uses in emergency conditions. 

 

 
NRPC Deliberation 
B.4.1.6   Representative of NRLDC stated that BBMB had been recognized as transmission licensee and 

therefore should be in a position to meet itsobligations. 
 

B.4.1.7  NRPC expressed concern over lack of progress in the matter. STUs were requested to expedite 
procurement of ERS. Further, BBMB, HVPNL and RVPNL were advised to take up the issue of 
procurement and deployment of ERS with their management. HPSEBL and PTCUL were requested to 
reconsider the issue in view of experience of POWERGRID. 

 

8. Capacity augmentation at Distribution side 

At present about 203 (total)nos. of 11kV feeders are emanating from most of the DTL substations. 

Many of the transformers have outlived their useful life. At most of the locations during peak summer, 

there is no reliability as these transformers are loaded to more than the capacity  to meet n-1 

contingency.  Though the Commission had advised DISCOMs to shift 11kV load from DTL S/Stns. even 

during the year 2002 immediately after the unbundling of erstwhile DVB.  Despite to persuasions at 

various levels they could not shift the load for many S/Stns. due to the fact that alternate sources 

could not be located to feed the 11kV system emanating from the 220kV S/Stns. of DTL.  The load of 

these transformers at the time of occurrence of peak of 2014-15 i.e.5925MW clarifies the same. 
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LOADING OF 66/11KV & 33/11kV Transformers (CONNECTED LOAD) at the time of PEAK load of 

Delhi (i.e.5925MW) on 15.07.2014 AT 15:20:20HRS. 

LOADING DETAILS of 66/11kV transformers in DTL's 220kV substations 

Serial 
Name of the 
Substation 

Transformer details 11kV side details 

no 
capacity 
(MVA) 

capacity in 
Amps  

Load in Amps Utilisation % 

1 
Narela 

I 20 1050 510 48.6 

2 II 20 1050 301 28.7 

Total for the substation 2 40 2100 811 38.6 

3 
Rohini 

I 20 1050 243 23.1 

4 II 20 1050 196 18.7 

Total for the substation 2 40 2100 439 20.9 

5 
Gazipur 

I 20 1050 242 23.0 

6 II 20 1050 166 15.8 

Total for the substation 2 40 2100 408 19.4 

7 
Wazirabad 

I 20 1050 570 54.3 

8 II 20 1050 630 60.0 

Total for the substation 2 40 2100 1200 57.1 

9 
Okhla 

I 20 1050 350 33.3 

10 II 20 1050 590 56.2 

Total for the substation 2 40 2100 940 44.8 

11 
Sarita Vihar 

I 20 1050 660 62.9 

12 II 20 1050 460 43.8 

Total for the substation 2 40 2100 1120 53.3 

13 
Mehrauli 

I 20 1050 344 32.8 

14 II 20 1050 524 49.9 

Total for the substation 2 40 2100 868 41.3 

15 
Vasant Kunj 

I 20 1050 425 40.5 

16 II 20 1050 310 29.5 

Total for the substation 2 40 2100 735 35.0 

17 

Najafgarh 

I 20 1050 876 83.4 

18 II 20 1050 698 66.5 

19 III 20 1050 858 81.7 

Total for the substation 3 60 3150 2432 77.2 

20 
Kanjhawala 

I 20 1050 700 66.7 

21 II 20 1050 468 44.6 

Total for the substation 2 40 2100 1168 55.6 

22 

Papankalan-I 

I 20 1050 540 51.4 

23 II 20 1050 655 62.4 

24 III 20 1050 670 63.8 

Total for the substation 3 60 3150 1865 59.2 

NET DETAILS 24 480 25200 11986 47.6 

  

LOADING DETAILS of 33/11kV transformers in DTL's 220kV substations 

Serial 
Name of the 
Substation 

Transformer details 11kV side details 

no capacity 
(MVA) 

capacity in 
Amps  

Load in Amps Utilisation % 

1 
Goaplpur 

I 16 840 657 78.2 

2 II 16 840 564 67.1 

Total for the substation 2 32 1680 1221 72.7 

3 
Subzi Mandi 

I 16 840 600 71.4 

4 II 16 840 675 80.4 

Total for the substation 2 32 1680 1275 75.9 

5 
Patparganj 

I 20 1050 398 37.9 

6 II 16 840 620 73.8 
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Total for the substation 2 36 1890 1018 53.9 

7 
Kashmiri gate 

I 20 1050 430 41.0 

8 II 16 840 586 69.8 

Total for the substation 2 36 1890 1016 53.8 

9 

Lodhi road 

I 20 1050 640 61.0 

10 II 20 1050 440 41.9 

11 I 16 840 600 71.4 

12 II 16 840 620 73.8 

Total for the substation 4 72 3780 2300 60.8 

13 
Naraina 

I 16 840 286 34.0 

14 II 16 840 402 47.9 

Total for the substation 2 32 1680 688 41.0 

15 
Shalimarbagh 

I 20 1050 519 49.4 

16 II 16 840 417 49.6 

Total for the substation 2 36 1890 936 49.5 

NET DETAILS 16 276 14490 8454 58.3 
 

DERC has also advised DTL to take steps to revamp the 11kV system to avoid the interruption of the 

power supply to the consumers.  

 

So, there is a necessity to replace the old transformers as well as augment the transformers to higher 

capacity to maintain reliability and (N-1) contingency to the system. 
 

Few of the transformers proposed to be replaced are as under: 
 

a. 66/11kV transformers: 

Capacity augmentation of 20 MVA transformers to 25 or 31.5 MVA capacity. 

YoC ς Year of Commissioning, AoD ς Age as on Date (February 2016) 

i. Najafgarh:   02 nos 
¶ NGEF ς 20 MVA ς YoC 1995 ς 21 yrs AoD ς Loading 80 % 

¶ CGL ς    20 MVA ς YoC 1993 ς 23 yrs AoD ς Loading 80 % 

ii. PPK-I:   02 nos 
¶ BHEL ς 20 MVA ς YoC 1996 ς 20 yrs AoD ς Loading 65 % 

¶ BHEL ς 20 MVA ς YoC 1998 ς 18 yrs AoD ς Loading 60 % 

iii. SaritaVihar:   02 nos 
¶ NGEF ς 20 MVA ς YoC 1991 ς 25yrs AoD ς Loading 60 % 

¶ NGEF ς 20 MVA ς YoC 1991 ς 25yrs AoD ς Loading 50 % 

iv. Okhla:  02 nos 
¶ BHEL ς 20 MVA ς YoC 1988 ς 28 yrs  AoD ς Loading 60 % 

¶ CGL ς    20 MVA ς YoC 1993 ς 23 yrsAoD ς Loading 50 % 

v. Gopalpur:  02 nos 
At Gopalpur installed transformers are at 33/11 kV, but both 66kV and 33kV yard are getting 
converted from AIS to GIS, to enable 400kV up-gradation. At 220/66kV level, the capacity will 
be 320 MVA, whereas at 220/33kV level, the capacity will be only 200MVA, so it is better that 
33/11kV load be shifted to 66/11kV level, accordingly the transformers are proposed at 
66/11kV level. 

¶ BHARAT BIJLEE ς 16 MVA ς YoC 1986 ς 30 yrs AoD ς Loading 80 % 

¶ BHARAT BIJLEE ς 16 MVA ς YoC 1990 ς 26yrs AoD ς Loading 70 % 
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b. 33/11kV transformers: 

i. Lodhi road:  04nos (No contingency is available at PEAK loading) 
¶ BHEL ς 20 MVA ς YoC 1982 ς 34yrs AoD ς Loading 60 % 

¶ BHEL ς 20 MVA ς YoC 1982 ς 34yrs AoD ς Loading 55 % 

¶ GEC   ς 16 MVA ς YoC 1989 ς 27yrs AoD ς Loading 70 % 

¶ APEX ς 16 MVA ς YoC 1993 ς 23yrs AoD ς Loading 70 % 

ii. Subzi Mandi: 02 nos 
¶ NJEF ς 16 MVA ς YoC 1993 ς 23yrs AoD ς Loading 70 % 

¶ NJEF ς 16 MVA ς YoC 1994 ς 22yrs AoD ς Loading 80 % 

REMARKS: DTL will also analyse time and again the requirement of these transformers and may utilise 
the same at any other substation as per system requirement. 

 

9. BUS BARS: 

To increase bus capacity and also to make the system reliable, Pipe-bus or Quad-Zebra is proposed in 

place of dual ACSR ZEBRA hanging/strung bus at 220KV substations. This capacity augmentation of bus 

bar will also minimise hot spot at 220kV levels within the substation. 

¶ This bus-bar augmentation is required to match the capacity of HTLS feeder termination at 

substations. 

¶ Few substations are either already connected through HTLS or soon to be get connected 

through HTLS. The substations considered under this proposal are IP Power, Naraina, 

Papankalan-I.  

¶ Wazirabad, Kanjhawala, Najafgarh, Papankalan II, Mehrauli, Rohini, Okhla and Rohini-I will be 

upgraded to quad zebra bus bar along with HTLS conductor capacity augmentation. 

 

10. 220kV Tower Route diversions: 

There will be some small distance tower route diversions for 400kV Dwarka and 400kV Karmapura, 

Rangpuri, Shalimarbagh etc. To account such diversions, under this plan 20 circuit kilometers has been 

considered. 

 

11. 220kV tower route corridor improvement: 

Due to filling in various sections underneath the line, the electrical clearance has come down to critical 

levels. To increase the electrical clearance of conductors from various habitations, tower height 

enhancements have been proposed with the help of Multi-circuit towers, which in turn will achieve 

maximum utilisation of existing corridors in future, when the complete circuit will get converted to 

Multi-circuit lines in phased manner. 

Total 50 nos of towers are proposed under this plan. 
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12. Polymer Isolator Replacement: 

Delhi is experiencing high level of pollution. The porcelain insulators installed in 220kV lines were not 

designed to handle such type of high level pollution (smog) during winter months specifically foggy 

days, as a result of which lines get tripped. 

DTL is experiencing multiple and simultaneous 220kV line trippings in past years. In 2015-16 winter 

also, simultaneous  line trippings were reported due to heavy fog mixed with high level of pollutant 

particularly on 8.01.16 ,28 nos of 220kV lines tripped and on 19.01.16 21 nos of 220 lines tripped 

whereas on 22.01.16 23 nos of  220 kV lines and on 24.01.16  15 nos 220 kV lines tripped in Foggy 

weather conditions. 

The matter has been deliberated at NRPC no. of times and DTL has been advised to replace all 

insulators at both 400kV and 220kV level to avoid such trippings. 

DTL has already replaced 400kV insulators with polymer insulators during year 2011-12 and since then 

no 400kV lines tripped due to Fog related issues. 

Few of the 220kV line insulators have been changed from porcelain to polymer long rod insulators at 

the time of HTLS re-conductoring.  

Under this plan, also few 220kV lines have been proposed to be re-stringing with HTLS conductor for 

capacity augmentation of corridor. These lines have been considered for polymer insulators as an 

inclusive schemes. 

These double circuit lines are Bamnauli to Najafgarh, Najafgarh to Kanjhawala (including LILO section 

at Mundka), Kanjhawala to Bawana, Bawana to Rohini, Bamnauli to DIAL, DIAL to Mehrauli and 

Mehrauli to BTPS. 

 

Other than these lines few of the critical source line originating from 400kV substation and also from 

generators has been considered for replacement of insulators from porcelain to polymer. 

These lines are Mandola to Wazirabad (four circuits). Mandola to Gopalpur, Mandola to Narela, 

Bawana to DSIIDC, Bawana to Shalimarbagh, Bamanuli to PPK-I, Bamnauli to PPK-II, Maharanibagh to 

Gazipur, Maharanibagh to Lodhi road, BTPS-Okhla, BTPS- Sarita Vihar etc. are proposed to be replaced 

with Polymer Insulators. 
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Total Augmentation package for transmission line and substation is estimated at Rs.616 crores. 

 

Capacity addition through augmentation: 

1. Transformation capacity: 

a. 400/220 KV level: (additions)   = 630MVA (TWO transformers)  

b. 220/66/33 KV level:     = 1040 MVA 

i. 220/66 KV level (augmentations) = 540 MVA (NINE transformers) 

ii. 220/33 KV level (additions)  = 500 MVA (five transformers) 

c. 66/11 & 33/11 KV level:    = 169 MVA 

i. 66/11 KV level     = 115 MVA (10 transformers) 

ii. 33/11 KV level    = 54 MVA (6 transformers) 
 

2. Transmission capacity: 

a. 400KV line:     = Zero ckt. Kms. 

i. Double circuit overhead line  = Zero ckt. Kms. 

ii. Multi circuit overhead line  = Zero ckt. Kms. 

b. 220KV line:     = Zero ckt. Kms. 

i. Double circuit overhead line  = Zero ckt. Kms. 

ii. Multi circuit overhead line  = 50 towers. 

iii. Single/Double circuit underground lines =Zero ckt. Kms. 

c. HTLS line: 

i. 220KV only     = 261ckt. Kms. 
 

3. Bay additions: 

a. 400KV bays:     = 02 nos 

b. 220KV conventional bays    = ZERO nos 

c. 220KV GIS bays     = 20 nos 

d. 220KV HYBRID bays    = 40 nos 

e. 66KV GIS bays     = 15 nos 

f. 66 KV Hybrid bays    = 50 nos 

g. 66 KV AIS bays     = 10 nos 

h. 33KV bays     = 45 GIS bays 

i. 33 KV AIS bays     = 05 nos  
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Following are the proposed augmentation for DTL system with capitalisation year 

Sr. TRANSMISSION LINE & 
SUBSTATIONS LINE LENGTH 

Qnty unit Tentative 
cost (Rs. 

Cr.) 

2016
-17 

2017
-18 

2018
-19 

2019
-20 

2020
-21 

2021
-22 

2022
-23 

400 KV - WORKS 

1 a 315 MVA (shifted from Bamnauli) 
bay installation at 400kV Mundka 

1 315 
MVA 

7 7             

b 315 MVA addition along with bay 
additions at Bamnauli 

1 315 
MVA 

7   7           

TOTAL for 400 KV Transformer 
Augmentation Works cost 

  14 7 7 0 0 0 0 0 

  

220 KV SUB-STATION WORKS 

TRANSFORMATION CAPACITY AUGMENTATION 

1 Installation of new 220/33 kV, 100 MVA ICT at  

1 a Masjid Moth 1 100 6 6             

b Patparganj 1 100 6 6             

c Peeragarhi 1 100 6 6             

d Geeta colony 1 100 6         6     

e AIIMS 1 100 6           6   

2 100 MVA to 160 MVA ICT capacity augmentation at 220/66kV level 

2 a SaritaVihar 1 60 8 8             

b Okhla 2 120 16   16           

c Mehrauli 1 60 8     8         

d Patparganj 2 120 16       16       

e Narela 1 60 8 8             

f Najafgarh 2 120 16 16             

TOTAL for 220 KV Transformer Augmentation 102 50 16 8 16 6 6 0 

 BUS BAR & Bay equipment up-gradation  
(Capacity augmentation required for HTLS feeder termination) 

1 220kV bus strengthening from twin Zebra to Quad Zebra 

 a Kanjhawala 1 S/stn 2 2             

b Mehrauli 1 S/stn 2 2             

c IP Power 1 S/stn 2 2             

d Naraina 1 S/stn 2 2             

e PPK-I 1 S/stn 2 2             

f PPK-II 1 S/stn 2 2             

g Najafgarh 1 S/stn 2 2             

h Narela 1 S/stn 2   2           

i Okhla 1 S/stn 2   2           

j Rohini-I 1 S/stn 2   2           

2 220kV GIS bay new additions at  

 a Shalimarbagh 12 bays 36   36           

b Kashmirigate 3 bays 9 9             

c Park Street etc 5 bays 15     15         
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3 220kV HYBRID bays addition at  

 a Gopalpur 10 bays 12.5     12.5         

b Shalimarbagh 6 bays 7.5 7.5             

c Patparganj 12 bays 15   15           

d Okhla 4 bays 5 5             

e Geeta colony 2 bays 2.5       2.5       

f Masjid Moth 2 bays 2.5 2.5             

g other locations 4 bays 5         5     

4   Isolator replacement at 220kV 
substations 

150 nos 10   2 2 2 2 2   

5   PT and CT replacement with 
polymer bushing 

102 nos 5           5   

TOTAL for 220 KV substation Improvement  cost  145 38 59 29.5 4.5 7 7 0 

 

TRANSMISSION LINES 

 TRANSMISSION LINE & SUBSTATIONS 
LINE LENGTH 

Qnty unit Tentative 
cost (Rs. 

Cr.) 

2016
-17 

2017
-18 

2018
-19 

2019
-20 

2020
-21 

2021
-22 

2022
-23 

1 ERS for transmission line  2 Lot 19 19             

2 HTLS conductoring of 220kV double circuit lines  along with polymer insulator 

 a Bamnauli-Mehrauli-BTPS  80 ckt. 
kms. 

40 20 20           

b Bamnauli-(PPK-II)-Budella-Najafgarh-
Mundka-Kanjhawala-Bawana 

160 80 32 48           

c Bawana -Rohini 21 12 12             

3 Multi-circuit tower conversion of 
existing double circuit towers for 
better RoW management and better 
electrical clearance (discrete work) 
(use of mono poles as well as lattice 
structure as per site) 

50 tower
s 

30   6 6 6 6 6   

4 A Miscellaneous LILO/route 
modifications of various 220kV lines 
on Multi circuit tower lines/mono-
poles etc at 400kV Dwarka 

10 ckt. 
kms. 

20       20     

 B Miscellaneous LILO/route 
modifications of various 220kV lines 
on Multi circuit tower lines/mono-
poles at Central zone (400kV IP area 
etc) 

5 ckt. 
kms. 

10        10   

 c Miscellaneous LILO/route 
modifications of various 220kV lines 
on Multi circuit tower lines/mono-
poles at South zone (near Rangpuri 
400kV substation etc) 

5 ckt. 
kms. 

10         10  

5 a Polymer insulator for 220kV lines     10 5 5      

Transmission line AUGMENTATION works at 220KV 
level 

231 88 79 6 26 16 16 0 

220 kV Up-gradation total cost  478 176 154 43.5 46.5 29 29 0 
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33KV and 66KV levels at 220 KV substations 

Sr. 
No. 

TRANSMISSION LINE & 
SUBSTATIONS LINE LENGTH 

Qnty unit Tentative 
cost (Rs. Cr.) 

2016
-17 

2017
-18 

2018
-19 

2019
-20 

2020
-21 

2021
-22 

2022
-23 

1  
A 

Augmentation of 16 MVA 
transformer to 25 MVA at Lodhi 
road 

2 nos 4 4             

 
B 

Augmentation of 20 MVA 
transformer to 31.5 MVA at 
Najafgarh 

2 nos 4 4             

 
C 

Augmentation of 20 MVA 
transformer to 31.5 MVA at Okhla 

2 nos 4   4           

 
D 

Augmentation of 20 MVA 
transformer to 31.5 MVA at Sarita 
Vihar 

2 nos 4   4           

 
E 

Augmentation of 16 MVA 
transformer to 25/31.5 MVA at 
Gopalpur 

2 nos 4     4         

 
F 

Augmentation of 16 MVA 
transformer to 25 MVA at Subzi 
Mandi 

2 nos 4       4       

 
G 

Augmentation of 20 MVA 
transformer to 31.5 MVA at PPK-I 

2 nos 4         4     

 
H 

Augmentation of 20 MVA 
transformer to 31.5 MVA at 
Mehrauli 

2 nos 4           4   

2 a 33KV GIS conversion at 
Shalimarbagh 

15 bays 12 12             

b 33KV GIS conversion at Gopalpur 15 bays 12     12         

c 33KV GIS conversion at Okhla 15 bays 12 12             

3 a Miscellanous 66kV bay additions 
at various 220kV conventional 
substations (use of hybrid bays) 

10 bays 10         10     

b Miscellanous 33kV bay additions 
at various 220kV conventional 
substations (use of hybrid bays) 

5 bays 5           5   

4 66kV GIS bay extension at Harsh 
Vihar 

10 bays 15   15           

5 a 66KV Hybrid conversion at 
Najafgarh 

14 bays 12.6   12.6           

b 66KV Hybrid conversion at Narela 10 bays 9     9         

c 66KV Hybrid conversion at 
Patparganj 

12 bays 10.8       10.8       

d 66KV Hybrid conversion at Park st. 10 bays 9         9     

e 66KV Hybrid conversion at various 
locations 

4 bays 3.6           3.6   

66kV and 33 kV Up-gradation total cost   134 32 35.6 35.8 4 23 12.6 0 

System Improvement Works TOTAL cost   635 215 205 69.3 56.5 50 39.6 0 
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PACKAGE ς III  

 

  

Automation Package 
 

 

Complete Automation of various  

400 kV and 220kV substations  

 

And 

 

Establishment of MAIN and STANDBY Centralised 

Control rooms 
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PACKAGE ςIII:  Automation Package: 

To enable Delhi transmission system towards the operation like SMART GRID, automation of 

various substations have been proposed, which are presently being operated through Human 

intervention. 

 

This automation package will have many positive outcomes like: 

¶ Improving system availability as healthiness of system can be monitored 24x7   

o Transformer healthiness 

o Underground cable healthiness 

o LT supply status and Battery healthiness 

o Event logger 

o Centralised relay monitoring, programming etc.  

o Overhead feeder monitoring 
 

¶ Limiting the faulty operation by avoiding Human intervention 

o Centralised control room operation 

o Limited human deployment for strategic locations  

o Round the operation management from MAIN and STANDBY centralised control rooms  

o Zonal Maintenance team instead of localised/station wise maintenance team  
 

¶ Greater interlocking of the system 

o Stronger protection mechanism 

o Reliable grid operation 

 

¶ Complete remote operation 

o Through remote HMI and merged data base of complete transmission system 

o Centralised SAS server 
 

¶ Video monitoring 

o Grid operation monitoring with real time video streaming of the element being operated 

from Centralised control room. 
 

¶ Video surveillance 

o Periphery surveillance 

o Entry/exit monitoring 

o Automatic recording and reporting of unwanted and disturbing events. 
 

¶ Highly reliable and robust protection system 

o Tele-protection monitoring 

o Relay co-ordination and healthiness monitoring and programming. 
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Automation package includes following schemes: 

 

Automation package has been proposed to be awarded as a single standalone package for 

following 400kv and 220KV substations for seamless integration of substation automation 

systems (SAS) with centralised control centres. 

A Single package for Complete Automation (involving new control room, New control and relay 

panel, Protection modernisation, video surveillance, remote operation and monitoring 

etc.).Automation package is proposed to be spread out in two consecutive financial years of 

2018-2019 and 2019-2020. 

 

Serial Name of the substation Year of Commissioning Automation building remarks 

400kV Substations 

1 Bamnauli 1999 Existing control room building will be 
used 2 Bawana (other half) 1997 

220kV substations 

1 Najafgarh 1975 New building 

2 Papankalan-II 2005 New building 

3 Kanjhawala 1998 New building 

4 Rohini 1989 New building 

5 Narela 1976 New building 

6 Gopalpur  1986 (ALDC building will be used) 

7 Kashmiri Gate 1987 New building 

8 SaritaVihar 1991 New building 

9 Okhla 1983 Existing building will be used 

10 MASJID MOTH 23.05.2011 New building 

11 Mehrauli 1978 New building 

12 Vasantkunj 1992 New building 

13 Patparganj 1974 New building 

14 Gazipur 1985 (ALDC building will be used) 

15 Geeta Colony 2005 New building 

16 Wazirabad 1999 Remodelling of existing area 

17 Park St 1992 Existing building will remodelled 

18 IP Power 
1965 To be clubbed with Main control 

room building. 

19 Pragati 1985 Remodelling of existing area 

20 Shalimarbagh 1989 New building 

 
 

1 MAIN Control Room   PPK-II  

2 STANDBY Control Room  IP Power 

Remarks: Wherever 66KV and 33KV GIS conversion is proposed during 13th plan, the GIS building and 

automation building will be merged and Automation building will come up at 1st floor, whereas GIS 

installation will be at Ground floor. Other rooms will come up at 2nd floor. 

A common building design is proposed to be prepared for the same. 
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MODERNISATION Works under a SINGLE PACKAGE 

Sr. 
TRANSMISSION LINE 
& SUBSTATIONS LINE 

LENGTH 
Qty 

Tentative 
cost (Rs. 

Cr.) 

2016
-17 

2017
-18 

2018-
19 

2019-
20 

2020
-21 

2021
-22 

2022
-23 

Capitalisa
tion year 

400 KV                
1 Bamnauli LS 14      7  7 

 
    2019-20 

2 Bawana LS 6      3 3       2019-20 

TOTAL for 400KV 
Modernisation 

20   0 10 10 0 0   
 

  

220 KV                
1 Najafgarh LS 7    3.5 3.5     2019-20 

2 Papankalan-II  LS 5    2.5 2.5     2019-20 

3 Kanjhawala LS 7    3.5 3.5     2019-20 

4 Rohini LS 7    3.5 3.5     2019-20 

5 Narela LS 7    3.5 3.5     2019-20 

6 Gopalpur  LS 5    2.5 2.5     2019-20 

7 Kashmiri Gate LS 7    3.5 3.5     2019-20 

8 SaritaVihar LS 7    3.5 3.5     2019-20 

9 Okhla LS 5    2.5 2.5     2019-20 

10 MASJID MOTH  LS 5    2.5 2.5     2019-20 

11 Mehrauli LS 7    3.5 3.5     2019-20 

12 Vasantkunj LS 7    3.5 3.5     2019-20 

13 Patparganj LS 7    3.5 3.5     2019-20 

14 Gazipur LS 5    2.5 2.5     2019-20 

15 Geeta Colony LS 7    3.5 3.5     2019-20 

16 Wazirabad  LS 5    2.5 2.5     2019-20 

17 Park St  LS 5    2.5 2.5     2019-20 

18 IP Power LS 7    3.5 3.5     2019-20 

19 Pragati LS 5    2.5 2.5     2019-20 

20 Shalimarbagh  LS 5    2.5 2.5     2019-20 

21 
MAIN Control Room 

at Papankalan-II 
LS 15    15      

2018-19 

22 
STANDBY Control 
Room at IP Power 

LS 15     15     
2019-20 

TOTAL for 220 KV 
Modernisation 

152 0  76 76   0 
 

Complete Automation 
works at 220KV & 400KV 

level 
172 0  86 86   0 

 

 

REMARKS: Either Creation of Specialised Automation Maintenance team or long term maintenance 
contract along with Main automation contract in line with SCADA contract(second phase 
ULDC up-gradation contract) awarded by PGCIL. 

A Single package for Complete Automation (involving new control room, New control and 
relay panel, Protection modernisation, video surveillance, remote operation and monitoring 
etc.) of following 220kv substations (will also include automation of 400KV Bamnauli and 
also establishment of Centralised Control room 
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PFR 
 

 

PROJECT FEASIBILITY REPORT 

 

 

For 

NEW SCHEMES 

 

REMARKS: 

This PFR (Project Feasibility Report) is only for New substations & New Line schemes. 

Augmentation and Automation schemes are detailed out in their respective chapters. 
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ZONE AREA DETAILING: 

Serial Name of Zone DDA zones covered 

1 EAST E 

2 WEST (South West) K-I, K-II and L 

3 CENTER A, B, C, D, part of H (south of Outer ring road) 

4 SOUTH F, J & G  

5 NORTH  (North and North West) P-I, P-II, M, N and part of H (North of outer ring road) 
 

 

DDA Master plan map showing various Zones of Delhi under MPD-21  
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NORTH ZONE 
 

TRANSMISSION IMPROVEMENT PACKAGE  
 

Under 13th plan 
 

AREA:  North Delhi area: (ZONE- P-I, P-II, M, N and part of H zone of DDA Master plan of Delhi) 

 

The area surrounded by  

¶ North, East and West side boundaryς Delhi boundary  

¶ South side boundary ς NH-10 (up to Peeragarhi chowk/outer ring road intersection) 

Then along Outer ring road from Peeragarhi chowk up to Wazirabad water treatment 

plant 

 

The area is power supplied through the DISCOM ς TPDDL (TATA POWER Delhi Distribution limited). 

 

 

Transmission details: 

¶ The area is having one dedicated generation in the name of CCGT, Bawana (Pragati-II) of 1350 MW. 

¶ One dedicated 400kV substation at Bawana supplying power to this zone. 

¶ There are SIX nos of 220kV substations in this zone. 

¶ FIVE nos of new 220kV substations are proposed under this zone. 

¶ To strengthen the sourcing to this zone, one no of 400kV substations namely Shalimarbagh is 

proposed under this plan. 

¶ At present almost all 220kV substations in this zone are operating without any reliable alternative 

source, but by the end of this proposed plan all 220kV substations will be provided with reliable 

alternative robust source. 
 

 

SOURCE INJECTION: 

1. 400KV Mandola 

2. 400KV Shalimarbagh 

3. 400KV Bawana 

4. CCGT Bawana generation 

5. 400KV Panipat (optional) three 220KV (intestate) feeders  
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The North transmission network is presently having many bottlenecks: 

1. No contingency at 220/66KV transformation level at Narela, Rohini etc. 

2. There is (N-1) contingency in transmission line side in Bawana-Rohini line. 

3. No source reliability is there for complete zone. 

 

The schemes under 13th plan will improve the system conditions as below: 

TRANSFORMATION SIDE: 

 

At 400/220 KV level:   

Present capacity of the zone is 2205 MVA 

(Bawana = 1890 MVA, Mandola = 315 MVA* only one ICT loading is towards Narela rest three are 

towards Wazirabad and Goaplpur). 

 

Proposed Capacity of the zone after 12th plan addition will be 4390 MVA 

(Bawana = 1890 MVA, Mandola = 500 MVA, Shalimarbagh =2000 MVA) 

 

 

At 220/66KV and 220/33kV level: 

 

Present capacity of the zone is  1780 MVA 

(Narela = 300 MVA, Rohini =400 MVA, Shalimarbagh =300 MVA, DSIIDC =360 MVA, Bawana =100 

MVA, Rohini 2 = 320 MVA). 

 

Proposed Capacity of the zone after 13th plan additions will be = 3120 MVA  

{Narela = 360 (60 MVA augmentation) MVA, Rohini =400 MVA, Shalimarbagh =300 MVA, DSIIDC  

=360 MVA, Bawana =100 MVA, Rohini 2 = 320 MVA, Tikri Khurd = 320 MVA (new), Mangolpuri = 

320 MVA (new), SGTN= 320 MVA (new), Budhpur = 320 MVA (new)}. 

 

TRANSMISSION SIDE: 

All 220KV substations have been provided with reliable double source at the end of the 13th plan. All 

substations have (N-1) line contingency at the end of the 13th plan. 

 
 
Remarks: 

North Delhi will be sufficiently provided with reliability and contingency during the complete 13th plan and 

also further. DTL may also install additional transformers or augment existing transformers in case there is 

surge in power demand due to any new developments like ToD (Transit oriented Development) or land 

pooling etc. 
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YEAR WISE LOAD MANAGEMENT 
 

LOADING (MW) 

Name of 
the 

substation 

Capacity 
(MVA) 

2015-
16 

2016
-17 

2017-
18 

2018-
19 

2019-
20 

2020-
21 

2021-
22 

Remarks for  
Load diversion 

Narela 300 (60) 220 230 240 150 160 160 160  

Tikri Khurd 320    100 105 120 80 100 MW from Narela 

Budhpur 320       100 50MW from Tikri Khurd and 
50MW from SGTN (2022) 

SGTN 320    100 110 115 120 50MW from Rohini and 
50MW from Goaplpur 

(2019) 

Rohini 400 300 260 270 220 230 135 140 100MW from Rohini (2020) 

Mangolpur
i 

320      100 110  

Shalimarba
gh 

300 120 125 125 130 130 135 135  

DSIIDC 360 120 125 150 155 160 165 170 20MW from Bawana (2017) 

Bawana  100 80 80 60 60 60 60 60  

Rohini-2 320 80 135 140 145 150 155 160 50MW from Rohini (2016) 

TOTAL capacity (MVA) 1780 1840 1840 2480 2480 2800 3120  

Load in MVA 1022 1061 1094 1178 1228 1272 1372  

Capacity required 
(MVA) 

2044 2122 2189 2355 2455 2544 2744  

Transmission 
sufficiency 

Not 
Availab

le 

Not 
Availa

ble 

Not 
Availa

ble 

Availa
ble 

Availa
ble 

Availabl
e 

Availab
le 

 

Capacity required = (MW x 1.111) x 2 (variance factor considering uneven loading, (N-1) contingency and 
capacity developed for future load growth also) 
 
 

13th plan (2017-18 to 2021-22) LAYOUT PLAN   Tentative costing in Rs Crores  
  

Sr. DETAILS OF SUB-HEADS OF WORKS / SCHEMES Tentativ
e cost  

2016-
17 

2017
-18 

2018
-19 

2019
-20 

2020
-21 

2021
-22 

2022
-23 

1 NEW Works 

  a 400 KV  220     20.0  64 100 36     

  Substations   120           -    24 60 36     

Lines   100     20.0  40 40       

b 220 KV - New works 674 47.1 173 48.5 194 43.2 128 40.8 

  Substations   490 39.5  36.5  28.5 85.5 40 120 40 

Lines   184 7.6   36.4  20 108 3.2 8 0.8 

New Works cost A 894 47.1 193 113 294 79.2 128 40.8 
  

2 AUTOMATION 

  a OF 400 KV SUB-STATIONS 6    3 3       

b OF 220 KV SUB-STATIONS 26    13 13       

TOTAL Modernisation Works COST  B 32     16 16       
  

3 AUGMENTATION Works 

  b 220 KV System Improvement works 78.5 29.5 42       7   

c 66kV and 33kV level Improvement works 21 12   9         

TOTAL SYSTEM IMPROVEMENT COST C 99.5 41.5 42 9     7   
  

4 LAND COST  D 20   4 4 4 4 4   
  

YEAR WISE Fund Requirement  1045.5 89 239 142 314 83 139 41 



Delhi Transco Limited (State Transmission Utility)  13
th

 plan of Delhi (2017-2018 to 2021-2022) 

  

Transmission Planning          managersystemstudy@gmail.com page 62 of 128 

NEW WORKS 

Sr. TRANSMISSION LINE & 
SUBSTATIONS LINE LENGTH 

qnty (Ckt. 
Kms) / 
(MVA) 

Tentativ
e cost                   

(Rs. Cr.) 

2016-
17 

2017
-18 

2018-
19 

2019-
20 

2020-
21 

2021-
22 

2022-
23 

400 kV Sub-station Packages  

1 a 400 kV GIS at Shalimarbagh 
(NORTH -WEST DELHI) 

4 500 120        -      24 60 36     

TOTAL 400KV Substation WORKS   120     24 60 36     

400 kV Line Packages  

1 b Bawana to Shalimarbagh D/C 
line(S/C LILO of Bawana-

Mundka) 

2 10 100        -    20 40 40       

TOTAL 400KV LINE WORKS   100   20 40 40       

TOTAL 400KV NEW WORKS   220   20 64 100 36     

  

220 kV NEW Sub-stations Packages   

Sr. TRANSMISSION LINE & 
SUBSTATIONS LINE LENGTH 

qnty (Ckt. 
Kms) / 
(MVA) 

Tentativ
e cost 

(Rs. Cr.) 

2016-
17 

2017
-18 

2018-
19 

2019-
20 

2020-
21 

2021-
22 

2022-
23 

7 a 220/66 kV GIS at Tikri Khurd 
(North DELHI) 

2 160 100   30.0     
70.0  

          

10 a 220/66kV GIS at SGTN 
(NORTH DELHI) 

2 160 95      9.5     
66.5  

19         

16 a 220/66 kV GIS at Mangolpuri  
(NORTH WEST DELHI) 

2 160 95        -            -    9.5 85.5       

23 a 220/66 kV GIS at Budhpur * 
(NORTH DELHI) 

2 160 100         30 70   

25 a 220/66kV GIS at Barwala 
(ROHINI SUBCITY sector -34 
NORTH DELHI) 

2 160 100         10 50 40 

TOTAL 220KV SUBSTATION WORKS   490 39.5 137 28.5 85.5 40 120 40 

  

220 kV NEW Line Packages   

12 a LILO of double ckt Narela-
Mandola at Tikri khurd on 
MULTI CKT O/H 

4 2.5 12      3.6        
8.4  

          

15 a MULTI circuit overhead from 
Shalimarbagh to SGTN 

4 5 40      4.0     
28.0  

8         

23 a double ckt O/H+U/G 
Shalimarbagh-Mangolpuri-
Budella 

2 12 120        -            -    12 108       

34 a LILO of Mandola-Gopalpur D/C 
line at Budhpur/Nathupura 

2 2 10         3 7   

36 a LILO of 220kV D/C Bawana - 
Kanjhawala O/H line at Barwala 

2 0.5 2         0.2 1 0.8 

TOTAL 220KV LINE WORKS   184 7.6 36.4 20 108 3.2 8 0.8 
   

TOTAL NEW WORKS 220KV COST  674 47.1 173 48.5 193.5 43.2 128 40.8 

TOTAL NEW WORKS COST (400kV and 220kV) 894 47 193 113 294 79 128 41 
 

REMARKS: 

Serial no of schemes mentioned here are w.r.t. scheme no mentioned in the complete business plan. 
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AUTOMATION 

Sr. 
TRANSMISSION LINE & 

SUBSTATIONS LINE LENGTH 
Qty 

Tentative cost 
(Rs. Cr.) 

2016-
17 

2017-
18 

2018-
19 

2019-
20 

2020-
21 

2021-
22 

2022-
23 

400 KV 

2   Automation of 400 KV Bawana LS   6     3 3       

TOTAL for 400KV Modernisation 6     3 3       

  

220 KV 

3   Kanjhawala LS   7     3.5 3.5       

4   Rohini LS   7     3.5 3.5       

5   Narela LS   7     3.5 3.5       

20   Shalimarbagh  LS   5     2.5 2.5       

TOTAL for 220 KV Modernisation 26     13 13       

Complete Automation works at 220KV & 400KV level 32     16 16       
  

SYSTEM IMPROVEMENT & AUGMENTATION Works 

Sr. 
TRANSMISSION LINE & 

SUBSTATIONS LINE LENGTH 
Qnt

y 
unit 

Tentative 
cost (Rs. 

Cr.) 

2016-
17 

2017-
18 

2018-
19 

2019-
20 

2020-
21 

2021-
22 

2022-
23 

220 KV SUB-STATION WORKS 

TRANSFORMATION CAPACITY AUGMENTATION 

2 e 
100 MVA ICT to 160 MVA ICT 

capacity augmentation at Narela 
1 

160 
MVA 

8 8             

TOTAL for 220 KV Transformer Augmentation Works 8 8             

 BUS BAR & Bay equipment up-gradation  

1 

a 
220KV Bus strengthening from 

double to quad zebra at Kanjhawala 
1 S/stn 2 2             

b 
220KV Bus strengthening from 

double to quad zebra at Narela and 
Rohini-I 

2 S/stn 4   4           

2 a 220kV new GIS bay at Shalimarbagh 12 bays 36   36           

3 b 220kV HYBRID bays at Shalimarbagh 6 bays 7.5 7.5             

4   Isolator replacement  30 nos 2   2           

5   
PT and CT replacement with polymer 

bushing 
22 nos 1           1   

TOTAL for 220 KV substation Improvement 
Works cost 

  52.5 9.5 42       1   

TRANSMISSION LINES 

2 c 
HTLS conductoring (with polymer 
insulator) of 220kV double circuit 

lines Bawana -Rohini 
21   12 12             

3 e 
Multi-circuit tower conversion of 
existing double circuit towers for 

better RoW management  
10 towers 6           6   

Transmission line AUGMENTATION works   18 12         6   

220 kV Up-gradation total cost   78.5 29.5 42       7   
  

33KV and 66KV levels at 220 KV substations 

2 a 
33KV GIS conversion at 

Shalimarbagh 
15 bays 12.0 12.0             

5 b 66KV Hybrid conversion at Narela 10 bays 9     9         

66kV and 33 kV Up-gradation total cost   21.0 12   9         

System Improvement Works TOTAL cost (At all 
voltage levels) 

  99.5 41.5 42 9     7   
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Existing            Proposed 

400KV lines 

220KV O/H lines 

220KV U/G cable 

400KV S/stn 

220KV S/stn 

Proposed capacity addition 

Mandola-PGCIL 
(East zone) 

IP Power 
(Central Delhi 

Gopalpur 
(Central Delhi 

4 x 500 
 MVA 

Narela 

Mangolpuri 

1 x 60 MVA 
(160-100) 

Budella 
West Delhi) 

2 x 160 
 MVA 

Mundka 
(West zone) 

Shalimarbagh 

DSIISC-
Bawana 

2 x 160 
 MVA 

Budhpur 

Tikri Khurd 

Panipat (BBMB), Haryana 

2 x 160 
 MVA 

Rohtak road (BBMB),  
Central Delhi) 

2 x 160 
 MVA 

Barwala 

Rohini -2 

Rohini 

HTLS 

BAWANA 

CCGT-Bawana 

2 x 160  MVA 

SGTN 

Kanjhawala 

2 x 160  MVA 

Najafgarh 
(West Delhi) 
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REMARKS: 

This PFR (Project Feasibility Report) is only for New substations & New Line schemes.  

Augmentation and Automation schemes are detailed out in their respective chapters. 

400kV Schemes: 
Scheme No: 1 a 

Name of the Scheme: 400kV GIS at Shalimarbagh. 

Scheme No: 1 b 

Name of the Scheme: Single circuit LILO of 400kV Bawana to Mundka D/C at Shalimarbagh. 
 

Type of Scheme: New scheme  

Substation type: 400kV GIS. 

Line type: 400kV double circuit. 
 

Substation capacity:  

Proposed capacity addition:  4 x 500 = 2000 MVA  

Line length: 10.5 kms. 

 

Substation Details:  

Substation is proposed with 4 nos of incomers bays, 1 no bus coupler bay, 4 ICT = 9 nos of 400kV 

bays. As 220kV side already exists, so 220kV side is not required at Shalimarbagh, whereas 

incomer bay addition at 220kV level will be carried out with Hybrid bays through one separate 

scheme under augmentation works at this substation, as these Hybrid bays will be installed to 

operate in back to back configuration to existing operational bays. 

Additional bay requirement for evacuation of Power from this proposed 400kV substation will be 

carried out through addition of 220kV GIS through a different scheme. 

 

Importance and Relevance: 

Presently Shalimarbagh substation is getting its supply from 400kV Bawana. Operates with only 

one source and there is no source reliability for any substation in this zone. 220kV Wazirpur and 

220kV Rohini and 220kV Jahangiripuri (DMRC) is connected to this station at present. 

Under this plan period, 220kV SGTN, Mangolpuri and Punjabi bagh has been proposed to be 

provided supply from this proposed 400kV substation. 

After up-gradation to 400kV, almost all substations of this zone will be provided with reliable dual 

source. Rohini, Rohini-2, Wazirpur, Peeragarhi, Shalimarbagh, SGTN, Punjabi bagh, Budella, 

Mangolpuri will be provided with dual reliable power supply. 

The existing 220kV double circuit corridor between Bawana and Shalimarbagh will be up-graded 

to 400kV with gradual up-gradation of line. To provide supply to Shalimarbagh during shut down 

period of this line, Bawana to Rohini double circuit line has been proposed to be up-graded to 

HTLS conductor, so that additional power can be available from Rohini at Shlimarbagh through 

Rohini to Shalimarbagh double circuit 220kV line. 

 

Land requirement: NIL as space is available for this 400kV addition. 
 

Completion Period: 24 months. 
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220kV Schemes: 
Scheme No:  10 a 

Name of the Scheme:   220/66 KV GIS S/Stn at Sanjay Gandhi Transport Nagar (SGTN).  

And Scheme no:    15 a 

Name of the Scheme:  LILO of Shalimarbagh-Rohini D/C at 220/66 KV Substation SGTN.  
 

Type of substation Scheme: Establishment of 220/66 KV GIS Substation at SGTN with feeding 

arrangement as LILO of Rohini-Shalimarbagh 220KV double circuit at this proposed substation.  

Substation capacity: 320 MVA = 2x 160 MVA (two ICTs). Provision for 3rd ICT of 160 MVA. 

Line length (LILO part only): 4 Kms Along supplementary road 

 

Substation Details: 

8 nos of 220KV bays (4 feeders, 3 Tx and 1 B/C bay) and  

14 nos of 66KV bays (10 nos of feeders, 3 nos of incomers, 1 no bus coupler). 
 

Source:    Main source as 400kV Shalimarbagh and 

Second and alternate source as 400kV Bawana via 220kV Rohini 

Importance and Relevance:  

To meet the increasing load growth of the Narela sub city area and adjoining area in the coming 

years. Also will provide transformation capacity reliability to 220KV Narela, Rohini and Gopalpur 

substations by shifting load growth of the zone from these two existing 220KV substations to this 

proposed new substation, in turn will provide (N-1) contingency to transformation capacity at 

Narela and Gopalpur. 
 

Land requirement: Land is available within the campus of 33/11kV SGTN substation of 

TPDDL and a pocket measuring 70 mtrsx 50 mtrs has already in possession with DTL. 
 

Project Schedule: 24 months. 

 
 

Scheme:  7 a 

Name of the Scheme:  Establishment of 220/66 KV GIS Substation at Tikri Khurd. 

Scheme:  12 a 

Name of the Scheme:                                LILO of 220kV D/C NarelaςMandola overhead Line at Hamidpur. 
 

Type of substation Scheme: Establishment of 220/66 KV GIS Substation at Hamidpur with feeding 

arrangement as LILO of Mandola ς Narela 220KV double circuits at this proposed substation.  
 

Substation capacity: 320 MVA = 2x 160 MVA (two ICTs). Provision for 3rd ICT of 160 MVA. 

Line length (LILO part only): 2.2 kms 
 

Substation Details: 

8 nos of 220KV bays (4 feeders, 3 Tx and 1 B/C bay) and  

14 nos of 66KV bays (10 nos of feeders, 3 nos of incomers, 1 no bus coupler). 
 

Source:    Main source as 400kV Mandola and 

Second and alternate source as 400kV Bawana via 220kV DSIIDC-Bawana 
 

Importance and Relevance:  

To meet the increasing load growth of the Narela sub city area and adjoining area in the coming 

years. Also will provide transformation capacity reliability to 220KV Narela, Rohini and Gopalpur 
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substations by shifting load growth of the zone from these two existing 220KV substations to this 

proposed new substation, in turn will provide (N-1) contingency to transformation capacity at 

Narela and Gopalpur. 
 

Land requirement: The land (200 meters x 200 meters) required for the substation is 

available with DTL near Tikri Khurd village along the 60 mtr wide road. 
 

Project Schedule: 24 months. 

 

Scheme:  16 a 

Name of the Scheme:                           Establishment of 220/66 KV Substation at Mangolpuri 

Scheme:   23 a 

Name of the Scheme:  220kV D/C Budella to Mangolpuri to Shalimarbagh 
 

Type of substation Scheme: Establishment of 220/66 KV GIS Substation at Mangolpuri with feeding 

arrangement from 400kV Shalimarbagh as well as 400kV Dwarka.  
 

Substation capacity: 320 MVA = 2x 160 MVA (two ICTs). Provision for 3rd ICT of 160 MVA. 

Line length (LILO part only): 5.5 Kms from Budella to Mangolpuri (Along Outer ring road) 

 7 kms from Shalimarbagh to Mangolpuri (Along Outer ring road)  
 

Substation Details: 

8 nos of 220KV bays (4 feeders, 3 Tx and 1 B/C bay) and  

14 nos of 66KV bays (10 nos of feeders, 3 nos of incomers, 1 no bus coupler). 
 

Source:    Main source as 400kV Shalimarbagh and 

Second and alternate source as 400kV Bawana via 220kV Rohini 
 

Importance and Relevance:  

To meet the increasing load growth of the Rohini sub city area and adjoining area in the coming 

years. Also will provide transformation capacity reliability to 220KV Rohin-II, Rohini and 

Shalimarbagh substations by shifting load growth of the zone from these three existing 220KV 

substations to this proposed new substation, in turn will provide (N-1) contingency to 

transformation capacity at Rohini & Rohini-II substation. 
 

 

Land requirement: The land (70 meters x 70 meters) required for the substation is 

available with TPDDL in their Mangolpuri-2 66kV substation. 
 

Project Schedule: 24 months. 

 
 

Scheme:  25 a 

Name of the Scheme:  Establishment of 220/66 KV GIS Substation at Barwala. 

Scheme:  36 a 

Name of the Scheme:                                LILO of 220kV D/C Bawana ςKanjhawala O/H Line at Barwala. 
 

Type of substation Scheme: Establishment of 220/66 KV GIS Substation at Barwala with feeding 

arrangement as LILO of Bawana to Kanjhawala 220KV double circuits at this proposed substation.  
 

Substation capacity: 320 MVA = 2x 160 MVA (two ICTs) 

 Provision for 3rd ICT. 

Line length (LILO part only): 0.5 kms 
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Substation Details: 

8 nos of 220KV bays (4 feeders, 3 Tx and 1 B/C bay) and  

14 nos of 66KV bays (10 nos of feeders, 3 nos of incomers, 1 no bus coupler). 
 

Source:    Main source as 400kV Bawana and 

Second and alternate source as 400kV Mundka via 220kV Kanjhawala 
 
 

Importance and Relevance:  

To meet the increasing load growth of the Rohini sub city area and adjoining area in the coming 

years. Also will provide transformation capacity reliability to 220KV Rohini and Rohini-2, 

Kanjhawala and DSIIDC-Bawana substations by shifting load growth of the zone from these two 

existing 220KV substations to this proposed new substation, in turn will provide (N-1) contingency 

to transformation capacity at these substations. 

Further this area is expected to grow rapidly, as many sectors are coming up as planned layout. 
 

Land requirement: The land (70 meters x 70 meters) will be taken from DDA at sector-34, 

Rohini, which has been earmarked in Masterplan as ESS. 
 

Project Schedule: 24 months. 

 

Scheme:  23 a 

Name of the Scheme:  Establishment of 220/66 KV GIS Substation at Budhpur. 

Scheme:  34 a 

Name of the Scheme:                                LILO of 220kV D/C Mandola-Gopalpur overhead Line at Budhpur. 
 

Type of substation Scheme: Establishment of 220/66 KV GIS Substation at Budhpur with feeding 

arrangement as LILO of Mandola to Gopalpur 220KV double circuits at this proposed substation.  
 

Substation capacity: 320 MVA = 2 x 160 MVA (two ICTs). Provision for 3rd ICT of 160 MVA. 

Line length (LILO part only): 0.5 kms 
 

Substation Details: 

8 nos of 220KV bays (4 feeders, 3 Tx and 1 B/C bay) and  

14 nos of 66KV bays (10 nos of feeders, 3 nos of incomers, 1 no bus coupler). 

 

Source:    Main source as 400kV Mandola and 

Second and alternate source as 400kV Gopalpur 
 
 

Importance and Relevance:  

The P-II zone of DDA has been planned with commercial and industrial hub. At present also, the 

load of this zone is increasing rapidly due to unauthorised constructions and rapid urbanisation. 

Present load of this zone is more than 150 MW, which is supplied from Gopalpur and Narela. 

Considering future load growth of this zone and reliability of this zone, Budhpur substation is 

proposed, as DTL do not have any 220kV substation in this zone at present. 
 

Land requirement: The land (70 meters x 70 meters) will be taken from DDA/Gramsabha 

at Budhpur village in P-II zone of DDA, which has been earmarked in Masterplan as ESS. 
 

Project Schedule: 24 months. 
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WEST DELHI 
 

TRANSMISSION IMPROVEMENT PACKAGE 

Under 13th plan 
 

AREA:  West Delhi area: (ZONE-K-I, K-II and L of DDA Master plan of Delhi) 

 

The area surrounded by  

¶ North side boundary- NH-10 (up to outer Ring road intersection at Peeragarhi) 

¶ South and West side boundaryς Delhi boundary 

¶ East side boundary ς NH-8 (except Cantonment area) 

Very small part of Zone-G (which is west side to Outer ring road) 

 The area is power supplied through BRPL (BSES Rajdhani Power Limited) DISCOM. 

 

Transmission details: 

¶ The area is having zero embedded generation as source. 

¶ DTL is having two nos of 400kV substations namely Bamnauli and Mundka. PGCIL is also having one 

dedicated 765kV substation for Delhi at Jhatikalan. 

¶ Three nos of existing 220kV substation provide power to this zone. 

¶ FOUR nos of 220kV substations are proposed in this zone under this plan.  

¶ To strengthen the sourcing to this zone, one no of 400kV substations namely Dwarka (ISTS-PGCIL) is 

proposed under this plan. 

¶ At present almost all 220kV substations in this zone are operating without any reliable alternative 

source, but by the end of this proposed plan all 220kV substations will be provided with reliable 

alternative robust source. 

 

Source injection: 

1. 400KV Bawana  

2. 400KV Bamnauli 

3. 400KV Dwarka 

4. 400KV Mundka 

5. CCGT Bawana generation 
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The West transmission network is presently having many bottlenecks: 

4. 220KV Papankalan-I substation is operating radially, without any source redundancy 

5. 220KV Papankalan-II substation is operating radially, without any source redundancy 

6. Transformer overloading at Najafgarh. 

7. No contingency at transformation level at Najafgarh. 

 

The schemes under 13th plan will improve the system conditions as below: 

TRANSFORMATION SIDE: 

 

At 400/220 KV level:  

Present capacity of the zone is 2575 MVA 

(Bamnauli = 1630 MVA, Mundka = 945 MVA).  

Proposed Capacity of the zone after 13th plan addition will be 5205 MVA 

(Bamnauli = 1945 MVA, Mundka = 1260 MVA, Dwarka = 2000 MVA) 

 

At 220/66KVlevel: (there is no 220/33kV level in this zone) 

Present capacity of the zone is 1800 MVA 

 (PPK-I = 560 MVA, PPK-II=520 MVA, Najafgarh=400 MVA, Mundka =320 MVA). 

Proposed Capacity of the zone after 13th plan additions will be = 3520 MVA 

(PPK-I = 560 MVA, PPK-II=520 MVA, Najafgarh=520 MVA(120 MVA augmentation, Mundka =320 

MVA, Budella = 320 MVA (new), Papankalan-III = 320 MVA (new), Bamnauli= 320 MVA (new), 

Dhansa= 320 MVA (new), Janakpuri =320 MVA (new)). 

 

TRANSMISSION SIDE: 

All 220KV substations have been provided with reliable double source at the end of the 13thplan. All 

substations have (N-1) line contingency at the end of the 12th plan. 

 

Remarks: 

West Delhi will be sufficiently provided with reliability and contingency during the complete 13th plan and 

also further. DTL may also install additional transformers or augment existing transformers in case there is 

surge in power demand due to any new developments like ToD (Transit oriented Development) or land 

pooling etc. 
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YEAR WISE LOAD MANAGEMENT 
 

Name of the 
substation 

Capacity 
(MVA) 

2015-
16 

2016-
17 

2017-
18 

2018-
19 

2019-
20 

2020-
21 

2021-
22 

Remarks for  

Load diversion 

Najafgarh 400 340 345 300 305 305 310 260 100MW from Bamnauli (2021) 
and 50 MW Dhansa(2022) 

Budella 320     150 155 110 115 120 100 MW from PPK-I and 50 
MW Najafgarh 

Janak Puri 320         100 105 110 50 MW from PPK-I & 50 MW 
from Budella 

Papan Kalan-I 560 320 275 180 195 150 155 160   

Papan Kalan-III 320   100 105 110 110 85 90 50MW from PPK-I and 50 MW 
PPK-II 

Bamnauli 320           70 75 30MW from PPK-III and 40 
MW PPK-II 

Papan Kalan-II 520 160 115 120 125 130 95 100   

Dhansa 320             80 50 MW from Najafgarh and 30 
MW from Mundka 

Mundka 320 120 130 135 140 145 150 125   

TOTAL capacity (MVA) 1800 2240 2560 2560 2880 3200 3520   

Load in MVA 1044 1072 1100 1144 1167 1205 1244   

Capacity required (MVA) 2089 2144 2200 2289 2333 2411 2489   

Transmission sufficiency Not 
Availa

ble 

Availa
ble 

Availa
ble 

Availa
ble 

Availa
ble 

Availa
ble 

Availa
ble 

  

Capacity required = (MW x 1.111) x 2 (variance factor considering uneven loading, (N-1) contingency and 
capacity developed for future load growth also) 
 
 
 

13th plan (2017-18 to 2021-22) LAY OUT PLAN   Tentative costing in Rs Crores  
 

Sr. DETAILS OF SUB-HEADS OF WORKS / SCHEMES 

Tentative 

cost  
(Rs. Cr.) 

2016-
17 

2017-
18 

2018-
19 

2019-
20 

2020-
21 

2021-
22 

202
2-23 

1 NEW WORKS 

 

b 220 KV - New works 958 136.5 222.5 83.5 302.5 91 82 40 

  
Substations   405 93.5    66.5  9.5 100.5 45 50 40 

Lines   553 43  156.0  74 202 46 32   

New Works Cost A 958 136.5 222.5 83.5 302.5 91 82 40 
  

2 AUTOMATION works 

  
a OF 400 KV SUB-STATIONS 14           -    7 7       

b OF 220 KV SUB-STATIONS 27     13.5 13.5       

TOTAL Modernisation Works COST  B 41     20.5 20.5       
  

3 AUGMENTATION Works 

  

a 400KV System Improvement works  14 7 7           

b 220 KV System Improvement works 136 54 50   26 5 1   

b 66kV and 33kV level Improvement works 30.6 4 12.6     14     

TOTAL SYSTEM IMPROVEMENT COST C 180.6 65 69.6   26 19 1   
  

4 LAND COST  D 20   4 4 4 4 4   
  

YEAR WISE Fund Requirement    1199.6 202 296 108 353 114 87 40 
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NEW WORKS 

220 kV NEW Sub-stations Packages   

Sr. TRANSMISSION LINE & 
SUBSTATIONS LINE LENGTH 

qn
ty 

(Ckt. 
Kms) / 
(MVA) 

Tentativ

e cost 
(Rs. Cr.) 

201
6-17 

201
7-
18 

201
8-19 

2019
-20 

2020
-21 

2021
-22 

2022
-23 

3 a 220/66 kV at Papankalan-III 
(Dwarka subcity -West 
DELHI) 

2 160 65   
65.0  

        
-    

          

9 a 220/66 kV GIS at Budella 
(CENTRAL WEST DELHI) 

2 160 95   
28.5  

   
66.5  

          

17 a 220/66 kV GIS at Janakpuri 
(CENTRAL-DELHI) 

2 160 95        
-    

        
-    

9.5 85.5       

21 a 2 x 160 MVA and 66kV AIS at 
Bamnauli (West Delhi) 

2 160 50       15 35     

24 a 220/66kV GIS at 
Dhansa/Jaffarpur/Jhatikalan 
(WEST DELHI) 

2 160 100         10 50 40 

TOTAL 220KV SUBSTATION WORKS   405 93.5 67 9.5 101 45 50 40 

TOTAL NEW WORKS 220KV COST  958 137 223 83.5 303 91 82 40 

  

220 kV NEW Line Packages   

2 a LILO of double circuit 
Bamanuli-Naraina at PPK-III 

4 0.5 2      
2.0  

        
-    

          

5 a S/C LILO of 220kV Bamnauli-
Najafgarh D/C at PPK-II on 
M/C O/H 

4 4 10   
10.0  

        
-    

          

6 a S/C LILO of 220kV Bamnauli-
Naraina at PPK-I 

2 0.1 1      
1.0  

        
-    

          

13 a S/C LILO of 220kV Bamnauli-
Najafgarh at Budella on 
Multi CKT O/H line 

2 12 60   
30.0  

   
30.0  

          

14 a double circuit underground 
cable from Dwarka to 
Budella 

2 12 180        
-    

126 54         

24 a Dwarka to Janakpuri D/C 
U/G 

2 5 80        
-    

        
-    

8 72       

25 a Punjabi bagh to Janakpuri 
D/C U/G 

2 7.5 120        
-    

        
-    

12 108       

30 a Second circuit LILO of 
Kanjhawala-Najafgarh at 
Mundka on Multi ckt tower 

2 7 20        
-    

        
-    

  6 14     

35 a 220kV M/C O/H line from 
Bamnauli to Dhansa  

4 25 80       16 32 32   

TOTAL 220KV LINE WORKS   553 43 156 74 202 46 32   

TOTAL NEW WORKS COST  
(400kV and 220kV) 

958 137 223 84 303 91 82 40  

 

REMARKS:  

Serial no of schemes mentioned here are w.r.t. scheme no mentioned in the complete business plan. 
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AUTOMATION 

Sr. 
TRANSMISSION LINE & SUBSTATIONS 

LINE LENGTH 
Qty 

Tentative cost 
(Rs. Cr.) 

2016-
17 

2017
-18 

2018
-19 

2019
-20 

2020
-21 

2021
-22 

2022
-23 

400 KV 
1   400 KV Bamnauli LS   14     7 7       

TOTAL for 400KV Modernisation 14     7 7       
  

220 KV 
1   Najafgarh LS   7     3.5 3.5       

2   Papankalan-II  LS   5     2.5 2.5       

21   MAIN Control Room at PPK-II LS   15     7.5 7.5       

TOTAL for 220 KV Modernisation 27     13.5 13.5       

Automation works at 220KV & 400KV level 41     20.5 20.5       
  

AUGMENTATION Works 

Sr. 
TRANSMISSION LINE & SUBSTATIONS LINE 

LENGTH 
Qnty unit 

Tentative 
cost (Rs. 

Cr.) 

2016-
17 

2017-
18 

2018-
19 

2019-
20 

2020-
21 

2021-
22 

2022-
23 

400 KV - SUBSTATION WORKS 

1 
a 

315 MVA (shifted from Bamnauli) bay 
installation at 400kV Mundka 

1 
315 

MVA 
7 7             

b 
315 MVA addition along with bay additions at 

Bamnauli 
1 

315 
MVA 

7   7           

TOTAL 400 KV Augmentation Works cost   14 7 7           

220 KV SUB-STATION WORKS 

TRANSFORMATION CAPACITY AUGMENTATION 

2 f 
100 MVA ICT to 160 MVA ICT capacity 

augmentation at Najafgarh 
2 

160 
MVA 

16 16             

Transformer Augmentation Works cost   16 16             

 BUS BAR & Bay equipment up-gradation  

1 a 
220KV Bus strengthening from double to 
quad zebra at PPK-I, PPK-II and Najafgarh 

3 S/stn 6 6             

3 g 
220kV HYBRID bays addition at various 

locations 
4 bays 5         5     

4   Isolator replacement at 220kV level 30 nos 2   2           

5   PT and CT replacement with polymer bushing 20 nos 1           1   

TOTAL 220 KV substation Improvement Works cost   14 6 2     5 1   

TRANSMISSION LINES 

2 b 
HTLS conductoring of 220kV D/C lines 

Bamnauli-(PPK-II)-Budella-Najafgarh-Mundka-
Kanjhawala-Bawana (with polymer insulator) 

160 
ckt.km

s. 
80 32 48           

3 a 
Multi-circuit tower conversion of existing 

double circuit towers for better RoW 
management  

10 
West 
zone 

6       6       

4 a 
Miscellaneous LILO/route modifications of 
various 220kV lines on Multi circuit tower 

lines/mono-poles at 400kV Dwarka 
10 

ckt.km
s. 

20       20       

Transmission line AUGMENTATION at 220KV level   106 32 48   26       

220 kV Up-gradation total cost   136 54 50   26 5 1   
  

33KV and 66KV levels at 220 KV substations 

1 
b 

Augmentation of 20 MVA transformer to 31.5 
MVA at Najafgarh 

2 nos 4 4             

g 
Augmentation of 20 MVA transformer to 31.5 

MVA at PPK-I 
2 nos 4         4     

3 a 
Miscellaneous 66kV bay additions at various 

220kV conventional substations (hybrid bays) 
10 bays 10         10     

5 a 66KV Hybrid conversion at Najafgarh 14 bays 12.6   12.6           

66kV and 33 kV Up-gradation total cost   30.6 4 12.6     14     

System Improvement Works TOTAL cost (At all voltage 
levels) 

  180.6 65 69.6   26 19 1   
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PPK-I 

Najafgarh  

Mundka 

PPK-III 
2 x 160 
MVA 

BAMNAULI 

765/400KV 
JHATIKALAN 

(PGCIL) 

Naraina 
 (SOUTH ZONE) 

Budella  
Central Zone 

PPK-II 

Kanjhawala 
(North zone) 

Bawana 
(North zone) 

Peeragarhi 
(Central Zone) 

2x60 MVA 
(160-100) MVA 

1x315 MVA 

1x315 MVA 

4 x500 MVA 

 
Dhansa 

2 x 160 MVA 

2x160 MVA 

Wazirpur 
(Central Zone) 

 

HTLS 

SHALIMARBAGH 
(North zone) 

Existing            Proposed 

400KV lines 

220KV O/H lines 

220KV U/G cable 

400KV S/stn 

220KV S/stn 

Proposed capacity addition 
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Scheme:  5a 

Name of the Scheme: S/C LILO Bamnauli-Najafgarh at Papankalan-II. 

Type of Scheme: Transmission capacity Augmentation 

 (N-1) and source reliability for Papankalan-II substation. 

Line type: Overhead 

The double circuit line is proposed on Multi circuit tower line for a length of around 2 kilometers (from 

LILO point near Najafgarh substation to Najafgarh Drain crossing). After Najafgarh drain crossing, the 

multi circuit line will be converted to two nos of double circuit line, one will go towards Papankalan-II 

and another towards Budella. 

 Double circuit distance towards Papankalan-II from Najafgarh drain will be around 2 Kms 

 
 

Importance and Relevance:  

Papankalan-II substation is presently connected though double circuit from 400KV Bamanuli. Present 

load is more than 220 MW for this Papankalan-II substation. There is no transmission/feeder 

contingency for the substation. During PEAK load, there is no contingency available at feeder 

(transmission) side for Papankalan-II substation. To provide (N-1) contingency to Papankalan-II 

substation, Bamnauli-Najafgarh single circuit LILO is proposed at Papankalan-II substation.  

Najafgarh is presently connected through double source i.e, Bamanuli and Mundka. Through this LILO, 

Mundka source will be extended to Papankalan-II substation, as a result of which Papankalan-II will 

have dual source. 

This project will provide (N-1) contingency at transmission side and source reliability for Papankalan-II 

substation. 
 

 

Completion Period: 8 months. 
 

 

 

Scheme:  6 a 

Name of the Scheme: S/C LILO Bamnauli-Naraina at Papankalan-I. 

Type of Scheme: Transmission capacity Augmentation 

 (N-1) and source reliability for Papankalan-I substation. 

Line type: Overhead 

 

 

Importance and Relevance:  

Papankalan-I substation is presently connected though double circuit from 400KV Bamanuli. Present 

load is more than 330 MW for this Papankalan-I substation. There is no transmission/feeder 

contingency for the substation. During PEAK load, there is no contingency available at feeder 

(transmission) side for Papankalan-I substation. To provide (N-1) contingency to Papankalan-I 

substation, Bamnauli-Naraina single circuit LILO is proposed at Papankalan-I substation.  

Naraina is presently connected through double source i.e, Bamanuli and Maharanibagh. Through this 

LILO, Maharanibagh source can be extended to Papankalan-I substation, as a result of which 

Papankalan-I will have dual source in case of exigency conditions. 
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This project will provide (N-1) contingency at transmission side and source reliability for Papankalan-I 

substation. 

Also to enhance the capacity of this Bamnauli-Naraina corridor, the conductor is replaced with HTLS to 

transmit more power and provide reliability to the system with (N-1) contingency. 
 

 

Completion Period: 8 months. 

 

Scheme:  13 a 

Name of the Scheme: 2nd circuit LILO Kanjhawala-Najafgarh double circuit at Mundka. 

Type of Scheme: Transmission capacity Augmentation 

 (N-1) and source reliability for Kanjhawala and Najafgarh and also 

power evacuation from 400kV Mundka. 

Line type: Overhead 

The line is multi ςcircuit overhead type. The line is proposed along Mungeshpur drain embankment.  

 
 

Importance and Relevance:  

400kV Mundka has six nos of 400kV feeders and have the capability to source enough power from 

GRID. The substation is also proposed to have 1260 MVA capacity at 400/220kV level after addition of 

315 MVA under this plan at this substation. 

There is no enough evacuation from this substation as of now.  

Further only single circuit LILO of Najafgarh and Kanjhawala double circuit do not utilise full capacity of 

the double circuit corridor.  

The proposed second circuit LILO of Kanjhawala-Najafgarh at Mundka will provide reliability to both 

the 220kV substations, further, power evacuation to PPK-2 and Budella will be carried out from 400kV 

Mundka after LILO of both circuits at Mundka. 

As of above, this LILO is very important. 
 

 

Completion Period: 24 months. 

 

 

Scheme no:   3 a 

Name of the Scheme: 220/66 KV Substation Papankalan-III 

Scheme no:   2 a 

Name of the Scheme: LILO of D/C Bamnauli ςNaraina line at Papankalan-III 
 

Type of substation Scheme: Establishment of 220/66 KV conventional Substation at Dwarka Sec-19 

with feeding arrangement as LILO of Bamnauli-Naraina double circuit at this proposed substation of 

Papankalan-III. As DTL has a bigger plot, the substation is proposed as AIS to decrease the project cost. 

 

Substation capacity: 320 MVA = 2x 160 MVA (two ICTs) 

 Provision for 3rd ICT. 

Line length(LILO part only): 0.1 kms, LILO of Bamanuli-Naraina D/C line (HTLS) at PPK-III 
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Substation Details: 

8 nos of 220KV bays (4 feeders, 3 Tx and 1 B/C bay) and  

14 nos of 66KV bays (10 nos of feeders, 3 nos of incomers, 1 no bus coupler). 

 

Source:    Main source as 400kV Bamnauli and 

Second source as 400kV Dwarka 
 

Importance and Relevance:  

To meet the increasing load growth of the Dwarka sub city area in the coming years. Also will 

provide transformation capacity reliability to 220KV PPK-I and PPK-II substations by shifting load 

growth of the zone from these two existing 220KV substations to this proposed new substation, in 

turn will provide (N-1) contingency to transformation capacity at PPK-I and PPK-II. 

 

Land requirement: The land required for the substation is available with DTL measuring 

180 mtrs x 150 mtrs. 

Project Schedule: 12 months. 

 

 

Scheme no:   21 a 

Name of the Scheme: creation of 66 KV level at Bamnauli 

Type of substation Scheme: New substation at 220/66kV level. 

Substation capacity: 320 MVA = 2x 160 MVA (two ICTs) 

 Provision for 3rd ICT. 
 

Substation Details: 

220kV bus is already existing, only bay equipments for two ICTs will be developed.  

11 nos of 66KV bays (8 nos of feeders, 2 nos of incomers, 1 no bus coupler). 

 

Source:    Main source as 400kV Bamnauli 
 

Importance and Relevance:  

To meet the increasing load growth of the Dwarka sub city and also to provide the power supply 

to Mitraon, Jhuljhuli, Najafgarh, RewalaKhanpur, Jhatikalan area in the coming years. Also will 

provide transformation capacity reliability to 220KV Najafgarh, PPK-II and PPK-III substations by 

shifting load growth of the zone from these two existing 220KV substations to this proposed new 

substation, in turn will provide (N-1) contingency to transformation capacity at these substations. 
 

Land requirement: The land required for the substation is available with DTL at this 400kV 

substation. 

Project Schedule: 18 months. 
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Scheme:  9 a 

Name of the Scheme:  Establishment of 220/66 KV Substation Budella 

Scheme No:  14 a 

Name of the Scheme: 220kV D/C Dwarka ς Budella underground line 

Scheme No:  13 a 

Name of the Scheme:  LILO of Najafgarh-Bamnauli S/C O/H at Budella 

 

Type of substation Scheme: Establishment of 220/66 KV GIS Substation at Budella-2 with feeding 

arrangement as single circuit LILO of Bamnauli-Najafgarh double circuit at this proposed substation of 

Budella and also double circuit from 400KV proposed at Dwarka. 

 

Substation capacity: 320 MVA = 2x 160 MVA (two ICTs) 

 Provision for 3rd ICT. 

Line length: Single circuit LILO of double circuit Bamnauli-Najafgarh at Budella- 14 

Kms along Najafgarh drain 

 Double circuit underground from Dwarka ς 10 kms 
 

Substation Details: 

8 nos of 220KV bays (4 feeders, 3 Tx and 1 B/C bay) and  

14 nos of 66KV bays (10 nos of feeders, 3 nos of incomers, 1 no bus coupler). 

 

Source:    Main source as 400kV Dwarka and 

Second source as 400kV Shalimarbagh via 220kV Mangolpuri 

 

Importance and Relevance:  

This substation is proposed in the load center, around which there are 04 nos of existing 66KV 

substations of BRPL having present installed capacity of more than 300 MVA. 

These DISCOM substations source power from 220KV Papankalan-I and Najafgarh, which are quite 

overloaded and operate without any contingency at transformation side during peak load. 

With this proposed substation, adequate amount of load will be shifted from PPK-I and Najafgarh 

substations to this substation and being nearby to the load center, the T&Dlooses are going to 

reduce. 

This 220KV substation will be one of important and critical substation in the coming years. 

 

Land requirement: The land required for the substation is available with DTL of a size of 

around 70 meters x 70 meters at the 66kV Budella-2 substation of BRPL. 

 

Project Schedule: 24 months  
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Scheme:  24 a 

Name of the Scheme:  Establishment of 220/66 KV Substation Dhansa 

Scheme No:  35 a 

Name of the Scheme:  Bamnauli to Dhansa M/C line 

 

Type of substation Scheme: Establishment of 220/66 KV GIS Substation at 

Dhansa/Jhatikalan/Jaffarpur with feeding arrangement as Multi-circuit from Bamnauli to Dhansa. 

 

Substation capacity: 320 MVA = 2x 160 MVA (two ICTs) 

 Provision for 3rd ICT. 

Line length: Multi-circuit overhead line from Bamnauli to Dhansa - 25 Kms along 

Najafgarh drain 
 

Substation Details: 

8 nos of 220KV bays (4 feeders, 3 Tx and 1 B/C bay) and  

11 nos of 66KV bays (8 nos of feeders, 2 nos of incomers, 1 no bus coupler). 

 

Source:    Main source as 400kV Bamnauli 

    Second source will be 400kV Mundka at a later date, when the overhead 

feeder will be extended to Mundka by another 20 kms. 

     

Importance and Relevance:  

This substation is proposed in the future load center of South-west Delhi. Present load of this area 

is around 60 MW. This area is presently fed from 220kV Najafgarh substation. 

As the area is presently fed through lengthy 11kV feeders, so T&D loss will decrease with 

commissioning of this substation. This 220KV substation will be one of important and critical 

substation in the coming years. 

As the area is falling under land pooling area, so future load growth can be met from this 

substation. 

Further the multi-circuit overhead line after completion from Bamanuli to Dhansa and further 

extension to Mundka will create one of the major trunk power corridor for Delhi state. Few 220kV 

substations can be planned under this corridor under this corridor as per load growth. 

This substation will be one of the first substation proposed in the land pooling area of west Delhi. 

 

Land requirement: The land required for the substation is not available with DTL of a size 

of around 70 meters x 70 meters, which needs to be taken from either Gram-sabha or DDA. 

 

Project Schedule: 24 months  
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Scheme no:   17 a 

Name of the Scheme: 220/66 KV Substation Janakpuri 

Scheme no:   24  a 

Name of the Scheme: 220kV double circuit from 400kV Dwarka to Janakpuri 

Scheme no:   25 a 

Name of the Scheme: 220kV double circuit from Punjabi bagh to Janakpuri 

 

Type of substation Scheme: Establishment of 220/66 KV Substation  at Janakpuri with infeed from 

400kV Dwarka and infeed from 400kV Shalimarbagh via Punjabi bagh 

through 220kV double circuit underground cables. 
 

Substation capacity:  320 MVA = 2 x 160MVA ICT  

Line Length:  05 kms length underground link from 400kV Dwarka and around 

7.5 kms of underground cable link from Punjabi bagh (both links 

are double circuit 220kV level). 

 

Substation Details:   This substation is proposed with 8 nos. Of 220 KV bays (4 feeder, 

3Tx and 1 B/C bay) and 12nos66 KV GIS bays(future expansion at 

building side) 

Source:     Main source for this substation will be 400kV Dwarka. 

Second source will be 400kV Shalimarbagh substation via double 

circuit feeders from Budella. 

 

Importance and Relevance:  

Janakpuri locality including Pankha road, Hari nagar, Rewari line are presently fed from 220kV 

PPK-I, without any source reliability neither at 220kV level nor at 66kV level. This Janakpuri 

substation is proposed to provide the reliability to this area along with to meet the additional load 

growth of the area. 

To meet the increasing load growth of the Dwarka sub city area and adjoining area in the coming 

years. Also will provide transformation capacity reliability to 220KV PPK-I and Naraina substations 

by shifting load growth of the zone from these two existing 220KV substations to this proposed 

new substation, in turn will provide (N-1) contingency to transformation capacity at PPK-I and 

Naraina. 
 

Land requirement: The land for the substation is not available at present, but persuasion 

is going on with DDA for a plot of size 70 mtrs x 70 mtrs. Alternatively, the substation may be shifted inside 

the DESU colony, where space is available.  

 

Project Schedule: 24 months 
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SOUTH DELHI  

TRANSMISSION IMPROVEMENT PACKAGE 

Under 13th plan 
 

AREA:  South Delhi area: {F, J & G of DDA Master plan of Delhi)} 

 

The area surrounded by  

¶ North side boundary- Ring road from Dhaula kuan to Yamuna bank at Ashram. 

¶ West side boundaryς NH-8  

¶ Cantonment area 

 

Transmission details: 

¶ The area is having one dedicated BTPS generation as source. 

¶ NINE nos of 220kV substation provide power to this zone. 

¶ FIVE no of 220kV substations are proposed in this zone under this plan.  

¶ To strengthen the sourcing to this zone, two nos of 400kV substations namely Tughlakabad (ISTS-

PGCIL) and Rangpuri are proposed under this plan. 

¶ At present almost all 220kV substations in this zone are operating without any reliable alternative 

source, but by the end of this proposed plan all 220kV substations will be provided with reliable 

alternative robust source. 

 
 

injection: 

1. 400KV Bamnauli 

2. 400KV Tughlakabad 

3. 400KV Rangpuri 

4. 400KV Maharanibagh 

5. BTPS generation (optional) 

6. 400KV Samaypur (Optional) via 220KV Ballabhgarh-BTPS D/C (interstate) line 
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The South transmission network is presently having many bottlenecks: 

8. 220KV Okhla substation is operating radially, without any source redundancy. 

9. No contingency at transformation level at Masjid Moth 

10. No contingency at transformation level at Okhla. 

11. Vasant kunj running on radial source without source contingency. 

12. Masjid moth substation is running radially without any source contingency. 

13. No adequate source reliability for Mehrauli and Vasantkunj. 

14. Inadequate power evacuation from 220kV Naraina towards Ridge Valley. 

15. Source inadequacy in complete south Delhi. 

 

The schemes under 13th plan will improve the system conditions as below: 

TRANSFORMATION SIDE: 

At 400/220 KV level:  

Present capacity of the zone is 815 MVA (Maharanibagh = 815 MVA (half capacity)).  

Proposed Capacity of the zone after 12th plan addition will be 2815 MVA 

(Maharanibagh = 815 MVA (half capacity), Tughlakabad = 2000 MVA) 

 

At 220/66& 220/33 KV level: 

Present capacity of the zone is  2960 MVA 

(Mehrauli=460 MVA, Vasantkunj=360 MVA, DIAL=320 MVA, Naraina=300 MVA, Okhla=500 MVA 

AIIMS=200 MVA, Ridge valley= 320 MVA, Masjid moth = 200 MVA, Sarita Vihar = 300 MVA,). 
 

Proposed Capacity of the zone after 13th plan additions will be = 4820 MVA 

(Mehrauli =460 MVA, Vasantkunj =360 MVA, DIAL = 320 MVA, Naraina = 300 MVA, Ridge valley = 

320 MVA, AIIMS = 200 MVA, Masjid moth = 300 MVA (100 MVA addition), Sarita Vihar = 300 MVA, 

Okhla = 500 MVA, Maidan Garhi (new) = 320 MVA, RK Puram = 520 MVA(new), Jasola = 300 MVA 

(new), Nehru Place = 300 MVA (new), Tughlakabad = 320 MVA (new). 

 

TRANSMISSION SIDE: 

All 220KV substations have been provided with reliable double source at the end of the 13th plan. All 

substations have (N-1) line contingency at the end of the 13th plan. 

 

Remarks: 

South Delhi will be sufficiently provided with reliability and contingency during the complete 13th plan and 

also further. DTL may also install additional transformers or augment existing transformers in case there is 

surge in power demand due to any new developments like ToD (Transit oriented Development) or land 

pooling etc. 
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YEAR WISE LOAD MANAGEMENT 
 

Name of the 
substation 

Capacity 
(MVA) 

2015-
16 

2016-
17 

2017-
18 

2018-
19 

2019-
20 

2020-
21 

2021-
22 

Remarks for  

Load diversion 

Mehrauli 460 220 225 230 235 240 195 210   

Maidan Garhi 320           90 95 
60 MW from Mehrauli and 30 MW 

from Tughlakabad in 2021 

Vasantkunj 360 190 195 130 135 140 140 145   

R. K. Puram 520     100 105 110 115 120 
70 MW from Vasant Kunj and 30 MW 

from Ridge valley (2018) 

Ridge valley 320 100 105 80 85 85 90 90   

Naraina 300 130 135 140 140 140 145 145   

DIAL 320 50 55 60 65 70 75 80   

AIIMS 200 80 90 95 100 105 110 115   

Masjid Moth 200(100) 170 175 180 190 200 155 160   

Nehru Place 300           100 110 
50 MW from Masjid moth and 50 MW 

from Okhla (2021) 

Maharanibagh 300       50 55 55 60 50 MW from IP (2019) 

Okhla 500 350 355 310 270 235 200 205   

Tughlakhabad 320     100 105 110 85 90 
50 MW from Sarita Vihar and 50 MW 

from Okhla (2018) 

Sarita Vihar 300 150 155 115 120 85 90 95   

Jasola 300         80 85 90 
40 MW from Sarita Vihar, 40 MW from 

Okhla (2020) 

TOTAL capacity (MVA) 2960 3060 3900 4200 4500 5120 5120   

Load in MVA 1600 1655 1711 1778 1839 1922 2011   

Capacity required (MVA) 3200 3311 3422 3555 3677 3844 4022   

Transmission sufficiency Not Available 
Availa

ble 
Avail
able 

Avail
able 

Avail
able 

Avail
able 

  

Capacity required = (MW x 1.111) x 2 (variance factor considering uneven loading, (N-1) contingency and capacity 
developed for future load growth also) 
 

 

13th plan (2017-18 to 2021-22) LAY OUT PLANTentative costing in Rs Crores  

Sr. 
DETAILS OF SUB-HEADS OF WORKS / 

SCHEMES 

Tentative 
cost (Rs. 

Cr.) 

2016-
17 

2017-
18 

2018-
19 

2019-
20 

2020-
21 

2021-
22 

2022-
23 

1 NEW WORKS 

  

a 400 KV  460           -    50 75 75 220 40 

  
Substations   210           -          170 40 

Lines   250           -    50 75 75 50   

b 220 KV - New works 1038 119.6 261.9 117 346.3 193.2     

  
Substations   585 105.5 169.5  58.5 122 129.5     

Lines   453 14.1   92.4  58.5 224.3 63.7     

TOTAL COST New Works A 1498 119.6 261.9 167 421.3 268.2 220 40 
  

2 MODERNISATION WORKS (AUTOMATION) 

  
a OF 400 KV SUB-STATIONS             -              

b OF 220 KV SUB-STATIONS 31     15.5 15.5       

TOTAL Modernisation Works COST  B 31     15.5 15.5       
  

3 SYSTEM IMPROVEMENT & AUGMENTATION Works 

  

a 400KV System Improvement works                  

b 220 KV System Improvement works 116.5 45.5 40 6 8 10 7   

b 66kV and 33kV level Improvement works 24 12 8       4   

TOTAL SYSTEM IMPROVEMENT COST C 140.5 57.5 48 6 8 10 11   

4 LAND COST  D 20   4 4 4 4 4   
  

YEAR WISE Fund Requirement  1689.5 177 314 193 449 282 235 40 
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NEW WORKS 

Sr. 
TRANSMISSION LINE & SUBSTATIONS 

LINE LENGTH 
qnt

y 

(Ckt.K
ms.) / 

(MVA ) 

Tentative 
cost                   

(Rs. Cr.) 

2016-
17 

2017
-18 

2018
-19 

2019
-20 

2020
-21 

2021
-22 

2022
-23 

400 kV Sub-station Packages  

3 a 
400 & 220 kV GIS at Rangpuri  

(SOUTH DELHI) 
4 500 200        -            160 40 

5 b 
765/400kV Mandi (South Delhi) site 

development 
    10        -            10   

TOTAL 400KV Substation WORKS   210           170 40 

400 kV Line Packages  

3 b 
LILO of 400kV D/C Bamnauli -

Tughlakabad at Rangpuri through 
400kV M/C O/H line 

4 32 250        -      50 75 75 50   

TOTAL 400KV LINE WORKS   250     50 75 75 50   

TOTAL 400KV NEW WORKS   460     50 75 75 220 40 
  

220 kV NEW Sub-stations Packages   

5 a 
220/66kV GIS at Tughlakabad 
 (South EAST Delhi) 

2 160 95   28.5  
   

66.5  
          

8 a 
220/66 & 220/33 kV GIS at R K Puram 
(South Delhi) 

2 260 110   77.0  
   

33.0  
          

14 a 
220/33 kV GIS at Maharanibagh 
(SOUTH DELHI) 

3 100 100        -    
   

70.0  
30         

15 a 
220/33 kV GIS at Jasola  
(South EAST DELHI) 

3 100 95        -            -    28.5 66.5       

18 a 
220/33kV GIS at Nehru Place 
(SOUTH DELHI) 

3 100 85        -            -      25.5 59.5     

20 a 
220/66kV GIS at Maidan Garhi/IGNOU 
(South Delhi) 

2 160 100           -      30 70     

TOTAL 220KV SUBSTATION WORKS   585 105.5 170 58.5 122 130     
  

220 kV NEW Line Packages   

8 a LILO of Mehrauli-BTPS at Tughlakabad 2 0.5 2     0.6     1.4            

9 a 
Multi circuit overhead from 
Tughlakabad to Masjid Moth 

4 7 40   12.0  
   

28.0  
          

10 a D/C Okhla termination at Tughlakabad 2 1.5 5     1.5  3.5            

20 a 
Second circuit overhead LILO of Pragati-
Sarita Vihar at Maharanibagh 

2 1 5        -    3.5  1.5         

21 a 
O/H (HTLS) LILO of Maharanibagh to 
Sarita Vihar D/C line at Jasola 

4 6 50        -            -    15 35       

22 a 
Double circuit underground cable from 
Tughlakabad to  RK Puram 

2 12 180        -            -    18 162       

26 a 
220kV D/C U/G cable LILO of 
Maharanibagh-Masjid Moth at Nehru Pl 

4 0.2 10        -            -      3 7     

28 a Ridge Valley to Narina D/C O/H + U/G 2 4 40        -            -      12 28     

29 a Vasant kunj to DIAL D/C cable 2 3 36        -            -      10.8 25.2     

33 a 
LILO of Tughlakabad to Mehrauli D/C at 
Maidan Garhi 

4 1 5           -      1.5 3.5     

31 a LILO of AIIMS-Ridge valley at RK Puram 2 5.2 80        -     56.0  24         

TOTAL 220KV LINE WORKS  453 14.1 92.4 58.5 224 63.7     

TOTAL NEW WORKS 220KV COST  1038 120 262 117 346 193     

TOTAL NEW WORKS COST (400kV and 220kV) 1498 120 262 167 421 268 220 40 
 

REMARKS: Serial no of schemes mentioned here are w.r.t. scheme no mentioned in the complete business plan. 
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AUTOMATION  

Sr. 
TRANSMISSION LINE & SUBSTATIONS 

LINE LENGTH 
Qty 

Tentative cost  
(Rs. Cr.) 

2016-
17 

2017-
18 

2018-
19 

2019-
20 

2020-
21 

2021-
22 

2022-
23 

220 KV 

8   Sarita Vihar LS   7     3.5 3.5       

9   Okhla LS   5     2.5 2.5       

10   MASJID MOTH  LS   5     2.5 2.5       

11   Mehrauli LS   7     3.5 3.5       

12   Vasantkunj LS   7     3.5 3.5       

TOTAL for 220 KV Modernisation 31     15.5 15.5       

Complete Automation works at 220KV & 400KV level 31     15.5 15.5       
  

AUGMENTATION Works 

Sr. 
TRANSMISSION LINE & SUBSTATIONS 

LINE LENGTH 
Qnty unit 

Tentative 
cost (Rs. 

Cr.) 

2016-
17 

2017-
18 

2018-
19 

2019-
20 

2020-
21 

2021-
22 

2022-
23 

220 KV SUB-STATION WORKS 

TRANSFORMATION CAPACITY AUGMENTATION 

1 a addition of 220/33 kV ICT at Masjid Moth 1 100 
MVA 

6 6             

  e Addition of new 220/33 kV ICT at AIIMS 1 6           6   

2 

a 
100 MVA ICT to 160 MVA ICT capacity 

augmentation at Sarita Vihar 
1 

160 
MVA 

8 8             

b 
100 MVA ICT to 160 MVA ICT capacity 

augmentation at Okhla 
2 

160 
MVA 

16   16           

c 
100 MVA ICT to 160 MVA ICT capacity 

augmentation at Mehrauli 
1 

160 
MVA 

8       8       

TOTAL for 220 KV Transformer Augmentation Works   44 14 16   8   6   

 BUS BAR & Bay equipment up-gradation  

1 

a 
220KV Bus strengthening from double 

zebra to quad zebra at Mehrauli, Naraina 
2 S/stn 4 4             

b 
220KV Bus strengthening from double 

zebra to quad zebra at Okhla  
1 S/stn 2   2           

3 
d 220kV HYBRID bays addition at Okhla 4 bays 5 5             

f 220kV HYBRID bays at Masjid Moth 2 bays 2.5 2.5             

4   
Isolator replacement at 220kV 

substations 
30 nos 2   2           

5   
PT and CT replacement with polymer 

bushing 
20 nos 1           1   

TOTAL for 220 KV substation Improvement Works   16.5 11.5 4       1   

TRANSMISSION LINES 

2 a 
HTLS conductoring (with polymer 

insulator) of Bamnauli-Mehrauli-BTPS 
80 ckt.kms. 40 20 20           

3 a 
Multi-circuit tower conversion of existing 

double circuit towers for better RoW 
management  

10 South 6     6         

4 c 
Miscellaneous LILO/route modifications 
of various 220kV lines on Multi circuit 

tower lines/mono-poles (SOUTH ZONE) 
5 ckt.kms. 10         10     

Transmission line AUGMENTATION works at 220KV level   56 20 20 6   10     

220 kV Up-gradation total cost   116.5 45.5 40 6 8 10 7   

33KV and 66KV levels at 220 KV substations 

1 

c 
Augmentation of 20 MVA transformer to 

31.5 MVA at Okhla 
2 nos 4   4           

d 
Augmentation of 20 MVA transformer to 

31.5 MVA at Sarita Vihar 
2 nos 4   4           

h 
Augmentation of 20 MVA transformer to 

31.5 MVA at Mehrauli 
2 nos 4           4   

2 c 33KV GIS conversion at Okhla 15 bays 12.0 12.0             

66kV and 33 kV Up-gradation total cost   24 12 8       4   

Augmentation Works TOTAL cost  
(At all voltage levels) 

  140.5 57.5 48 6 8 10 11   
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BAMNAULI 
(West Delhi) 

765/400KV 
JHATIKALAN 

(PGCIL) 
West Delhi 

Maharanibagh 

SAMAYUR 
(PGCIL) 

Haryana 

TUGHLAKABAD 

SARITA VIHAR 

BTPS 

JASOLA 

PRAGATI 
(Central Delhi) 

Okhla 

Masjid moth 

DIAL 

VASANTKUNJ 

AIIMS 

RIDGE 
VALLEY 

Naraina 

RK Puram 

Mehrauli 

Maidan garhi 

Nehru 
Place 

HTLS 
D/C 

3x100 MVA 

3x100 MVA 
3x100 MVA 

2x100 MVA 

2x160 MVA 

2x160 MVA 

2x160 MVA 

4 x 500 MVA 

1x100 MVA 

1x60 MVA 
(160-100) MVA 

HTLS D/C 

1x100 MVA 

RANGPURI 

4 x 500 MVA 

1x60 MVA 
(160-100) MVA 

2x60 MVA 
2 x(160-100) MVA 

Existing            Proposed 

400KV lines 

220KV O/H lines 

220KV U/G cable 

400KV S/stn 

220KV S/stn 

Proposed capacity addition 



Delhi Transco Limited (State Transmission Utility)  13
th

 plan of Delhi (2017-2018 to 2021-2022) 

  

Transmission Planning          managersystemstudy@gmail.com page 87 of 128 

REMARKS: 

This PFR (Project Feasibility Report) is only for New substations & New Line schemes. 

Augmentation and Automation schemes are detailed out in their respective chapters. 

 

400 kV NEW SCHEMES: 

Scheme No: 3 a 

Name of the Scheme: 400kV GIS at Rangpuri. 

Scheme No: 3 b 

Name of the Scheme: Double circuit LILO of 400kV Bamnauli-Samaypur at Rangpuri. 

 

Type of Scheme: New scheme  

Substation type: 400kV GIS. 

 

Substation capacity:  

Proposed capacity addition:  4 x 500 = 2000 MVA  

 

Substation Details:  

9 nos of 400kV bays = 4 nos of incomers bays, 1 no bus coupler bay, 4 ICT bays. 

20 nos of 220kV bays = 4 nos of incomer, 2 bus coupler, 2 bus section, 12 feeders 

 

Importance and Relevance: 

Presently South Delhi is power supplied from either 400kV Bamnauli or from BTPS generation, 

without any source reliability at all. The area is experiencing load growth due to development of 

new colonies etc. 400kV Tughlakabad is planned provide reliable supply in the absence of BTPS 

ƎŜƴŜǊŀǘƛƻƴΣ ŀǎ ƛǘǎ ŎƭƻǎǳǊŜ ƛǎ ƛƳƳƛƴŜƴǘΦ пллƪ± .ŀƳƴŀǳƭƛ ŎŀƴΩǘ ǇǊƻǾƛŘŜ ǎƻǳǊŎŜ ǊŜƭƛŀōƛƭƛǘȅ ǘƻ ǘƘƛǎ ŀǊŜŀ 

as it is connected to this zone only through double circuit 220kV feeders, and additional feeders 

ŎŀƴΩǘ ōŜ ǊŜŀƭƛǎŜŘ ŘǳŜ ǘƻ ǎevere RoW constraints from Bamnauli to South Delhi. 

Accordingly one 400kV substation at Rangpuri is proposed to provide reliable power supply to 

South Delhi. 220kV DIAL, Vasant kunj, RK Puram, Ridge valley, Mehrauli, Maidan garhi and Naraina 

will be provided with reliable power supply from this proposed 400kV substation. 

This substation will also meet the load growth requirement of this South Delhi area. 

With commissioning of this substation, complete south Delhi will have reliable and adequate 

contingency at 400/220kV transmission level. 

 

Land requirement: Land is proposed to be accommodated within 4th phase DMRC depot 

station at Rangpuri. 

 

Completion Period: 24 months. 
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Scheme No: 5 b 

Name of the Scheme: site development of future 765/400kV substation at Mandi 

 

Type of Substation Scheme: Establishment of 765/400 kVGIS Substation atMandi 

Source for the substation: 

 765kV Kanpur-Jhatikalan is passing around 30kms away from this 

proposed substation. The said circuit is proposed to be LILO at this 

proposed substation. 

 Main source will be 765kV Kanpur 

 Second source will be 765kV Jhatikalan. 

 

Importance and relevance: 

This future 765kV substation is proposed nearest to the load centre. With this proposed substation it 

will provide reliability to complete South Delhi. It will meet the increasing load growth of the area in 

the coming years. It will provide source reliability to 400kV Tughlakabad, Rangpuri, Bamnauli and 

Samaypur substations. 

This proposed substation will be taken up for execution in the future business plan like 14th plan or 

beyond. The land for this substation will be allocated either from DDA or Gram-Sabha.. 

765 kV single circuit corridors will be developed in due course of time of substation development. 

With this proposed substation, South Delhi will operate with stable and reliable power supply for 

many years. 

 

Scheme cost: 10 Crores for the land development only. 
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220kV NEW SCHEMES: 

Scheme:  5 a 

Name of the Scheme:  Establishment of 220/66 KV Substation Tughlakabad 

Scheme:                                                  8 a 

Name of the Scheme: LILO of D/C BTPS- Mahrauli line at Tuglakabad 

Scheme:                                                  10 a 

Name of the Scheme:  220kV D/C Tuglakabad ς Okhla O/H line 

Scheme:                                                  9 a 

Name of the Scheme:  220kV D/C Tuglakabad ς Masjid Moth O/H cum U/G line 

Type of substation Scheme:  Establishment of 220/66 KV GIS Substation near Air force Staff 

quarter at Tughlakabad, proposed to be co-located with 400kV Tughlakabad substation with contiguous 

220kV bus. 

Type of line Schemes:  All line schemes are for evacuation of power from proposed 

400kV Tughlakabad substation. LILO of Mehrauli-BTPS will evacuate power to 220kV Mehrauli and Sarita 

Vihar. Okhla overhead line extension from present LILO point so as to terminated at 400kV Tughlakabad, 

will evacuate power from Tughlakabad to Okhla. Similarly, Tughlakabad to Masjid Moth multi-circuit will 

evacuate power supply from 400kV Tughlakabad to 220kV Masjid Moth and RK Puram substations. All the 

transmission lines and the proposed 220kV substations are highly dependent on 400kV Tughlakabad 

substation commissioning. 
 

Substation capacity: 160 MVA ICT of two nos totalling to 320MVA capacity at 220/66KV 

level. Additional two ICTs of 160 MVA can be installed at this substation depending on the load growth. 

Line length (LILO part only):  

¶ 0.5 kms for LILO of BTPS-Mehrauli at this substation and  

¶ 1.5 kms for T-off extension of Okhla line up to this proposed substation.  

¶ 7 kms for Tughlakabad-Masjid Moth overhead multi-circuit line 
 

Substation Details: 

The substation is proposed with 10 nos of 220KV bays (6 feeder, 3 Tx and 1 B/C bay) and  

14 nos of 66KV bays for evacuation of power from this proposed substation  

Source:  Main source will be co-located 400kV Tughlakabad substation. 

  Second source will be 400kV Rangpuri after commissioning. 
 

Importance and Relevance:  

To meet the increasing load growth of the Okhla area (where the transformers are overloaded 

without any contingency at present) in the coming years. Also will provide transformation capacity 

reliability to 220KV Okhla, Sarita Vihar, Mehrauli substations by shifting load growth of the zone 

from these two existing 220KV substations to this proposed new substation, in turn will provide 

(N-1) contingency to transformation capacity at Okhla and Sarita Vihar. The proposed transmission 

lines will provide transmission capacity reliability to complete South-East Delhi network, after 

commissioning of 400kV Tughlakabad substation. 

Land requirement: The land is available at Tughlakabad air force staff quarters.  

Project Schedule: 24 months 
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Scheme: 8 a 

Name of the Scheme: Establishment of 220/66/33 KV Substation RK PURAM 

Scheme: 22 a 

Name of the Scheme: Double ckt U/G cable from Tughlakabad/Masjid Moth to R K Puram 

Scheme: 31 a 

Name of the Scheme: LILO of D/C U/G Ridge Valley-AIIMS at RKPuram. 
 

Type of Scheme: Establishment of 220/66 and 220/33 KV Substation at RK PURAM with 

feeding arrangement of Double circuit U/G cable from 220KV Vasantkunj and LILO of D/C U/G Ridge 

Valley-AIIMS at RKPuram and double circuit underground and overhead from 400kV Tughlakabad. 

Substation capacity: 320 MVA at 220/66KV and 200MVA at 220/33KV level 

Line Length:                              10 kms from Tughlakabad (6 kms overhead and 4 kms underground) 

 6 Kms for Double circuit U/G cable from 220KV Vasantkunj   

 5.2 Kms for LILO of D/C U/G Ridge Valley-AIIMS at RKPuram. 
 

Substation Details: 

This substation is proposed with 15nos. of 220KV bays ( 8 feeder, 4 Tx and 2 B/C bays, 1 B/S) with 11 no. of 

66 KV GIS bays:  (future expansion at building side) and 33 KV GIS bays: 11 bays. 
 

Source:         

The substation is proposed with 220kV split bus arrangement to isolate fault zones. Each side 220kV bus 

has been provided with two different sources for reliable power supply. 

East side split bus feeding arrangement: 

 Main source:  400kV Tughlakabad 

 Second source:  400kV Maharanibagh via 220kV AIIMS 

West side split bus feeding arrangement: 

 Main source:  400kV Rangpuri  

 Second source:  400kV Dwarka via 220kV Naraina and Ridge valley 
 

Importance and relevance:     

This substation is proposed to provide reliability to 220KV Vasant kunj, Mehrauli, AIIMS, RIDGE 

VALLEY substations. Establishment of 220/66/33 KV Substation RK PURAM will reduce T&D losses 

in the system, s at present 33kV network of this area is fed mainly after two level conversions i.e, 

220/66kV at DTL substations of Ridge valley, Vasantkunj and Mehrauli and then second level 

conversion at 66/33kV substations of BRPL at Ridge valley, JNU and Malviya Nagar.  

As this substation will provide direct 33kV supply, so the T&D loss of the network will come down. 

The substation will provide (N-1) contingency to transformation capacity at AIIMS, Ridge Valley 

and Vasant kunj. 
 

Land requirement: The land measuring  80 meters x 60 meters is Available.  

Project Schedule: 20 months (by March 2016). 

 



Delhi Transco Limited (State Transmission Utility)  13
th

 plan of Delhi (2017-2018 to 2021-2022) 

  

Transmission Planning          managersystemstudy@gmail.com page 91 of 128 

Scheme:    20 a 

Name of the Scheme:  Establishment of 220/66 KV Substation Maidan Garhi 

Scheme:    33 a 

Name of the Scheme:  LILO of D/C Mehrauli-BTPS O/H line at Maidan Garhi 

 

Type of substation Scheme: Establishment of 220/66 KV GIS Substation at Maidan Garhi with 

feeding arrangement as LILO of Mehrauli-BTPS (HTLS) double circuit at this proposed substation. 

 

Substation capacity: 320 MVA = 2 x 160 MVA ICT. Additional one ICT of 160 MVA can be 

installed at this substation depending on the load growth in future. 

Line length: 1 km for Mehrauli-BTPS LILO at Maidan Garhi 
 

Substation Details: 

The substation is proposed with 8 nos of 220KV bays (4 feeder, 3 Tx and 1 B/C bay) and 10 nos of 66KV 

bays for evacuation of power from the substation through 66KV feeders of DISCOM (BRPL) network. 

Source:    Main source will be 400kV Tughlakabad 
    Second source will be 400kV Rangpuri  

(Till Rangpuri commissioning Bamnauli will be second source). 
 

Importance and Relevance:  

The substation will provide (n-1) transformation capacity to Mehrauli and Vasant kunj. 66KV 

feeders are also passing beside the plot, so evacuation power will be easier. Further there are new 

residential complexes under development in this zone, which require additional power. 

Land requirement: The land measuring 70 mtrs x 70 mtrs is required for the substation, 

which is available in the existing 66/11kV IGNOU substation of BRPL. 

Project Schedule: 24 months. 

 

Scheme:        14 a 

Name of the Scheme: Establishment of 220/33 KV Substation Maharanibagh  

Scheme:        20 a 

Name of the Scheme: 2nd ckt LILO of Pragati ςSarita Vihar at Maharanibagh 
 

Type of Scheme: Establishment of 220/33 KV GIS Substation at existing 400/220KV 

Maharanibagh substation with 220KV GIS bay expansion for transformer addition and LILO of 2nd circuit of 

Pragati-Sarita Vihar at Maharanibagh. 

Substation type: GIS (bay expansion at 220KV side) 

Substation capacity: 300 MVA (100 MVA x 3 ICT of 220/33KV) and one future transformer 

bay for capacity addition. 

Source:  400KV Maharanibagh as extension of 220KV GIS bays at this 400KV existing substation. 

Substation Details: 220 KV GIS bays:             8 bays (2 feeder, 4 Tx, 1 B/S and 1 B/C bays) 

                                                                 33 KV GIS bays:                  15 bays (future expansion at building side) 
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Importance and relevance: 

To meet the increasing load growth of the area in the coming years. To provide reliability to 220KV IP 

Power substations. 

LILO of Sarita Vihar and Pragati second circuit will provide reliable power supply to Pragati and Sarita 

Vihar substations. 

Land requirement: available with DTL. 

Completion Period: 24 months  

 

Scheme: 15 a 

Name of the Scheme: Establishment of 220/33 KV GIS Substation atJasola 

Scheme: 21 a 

Name of the Scheme: D/C O/H LILO Maharani Bagh ς Sarita Vihar at Jasola 

 

Type of Scheme: Establishment of 220/33 KVGIS  Substation at Jasola with feeding 

arrangements of D/C O/H LILO Maharani Bagh ς Sarita Vihar at Jasola 

Substation capacity: 100 MVA ICT of 3 nos. totalling to 300 MVA  

Line Length:4 Kms (DJB controlled area at Jasola along boundary wall). 

 

Substation Details: The substation is proposed with 8 nos. of 220 KV bays (4 feeder, 3 Tx 

and 1 B/C bays)and 15 nos. of 33 KV bays (future expansion at building side) 

Source:The proposed substation will have two reliable 400KV substations as its source, one being existing 

400KV Maharanibagh and other beingBTPS/ 400KV Tughalakabad (proposed) 

 

Importance and relevance: 

This sub station is proposed To provide reliability to To provide reliability to 220KV Sarita Vihar, IP 

Power & Okhla substations. Establishment of 220/66/33 KV Substation Jasola Will reduce T&D losses 

in the system. The scheme will provide much needed relief to overloaded transformers at IP Power, 

Sarita Vihar and Okhla. Will provide (N-1-1) contingency to transformation capacity at IP Power and 

Sarita Vihar. 

Land requirement:  

The land for the substation is available with DTL in the TOWMCL campus measuring 100 mtrs x 70 mtrs. 

 

Project Schedule:  24 months 
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Scheme: 18 a 

Name of the Scheme: Establishment of 220/33 KV Substation Nehru Place 

Scheme:         26 a 

Name of the Scheme: LILO of 220kV D/C Masjid Moth ς Maharani Bagh at Nehru Place 
 

 

Type of substation Scheme: Establishment of 220/33 KV GIS Substation at Nehru Place with feeding 

arrangement as LILO of Maharanibagh-Masjid Moth double circuit at this proposed substation.  

 

Substation capacity: 100 MVA ICT of three nos totalling to 300MVA capacity at 220/33KV 

level. Additional one ICT of 100 MVA can be installed at this substation depending on the load growth. 

Line length (LILO part only): 0.5 kms (underground cable) 
 

Substation Details: 

The substation is proposed with 9 nos of 220KV bays (4 feeder, 4 Tx and 1 B/C bay) and 22 nos of 33kV 

bays (4 incomer, 15 nos of 33 KV feeder bays, 2 bus coupler and one bus section) for evacuation of power 

from this proposed substation through 33 KV feeders of DISCOM (BRPL) network. 

 

Source:  Main source as 400kV Maharanibagh 

  Second source as 400kV Tughlakabad via 220kV Masjid Moth 
 

Importance and Relevance:  

As the substation is proposed at load center, the substation is going to reduce T&D losses in the 

system. To meet the increasing load growth of the this commercial area and adjoining area in the 

coming years.  

Also will provide transformation capacity reliability to 220KV Masjid Moth and Okhla substations 

by shifting load growth of the zone from these two existing 220KV substations to this proposed 

new substation, in turn will provide (N-1) contingency to transformation capacity at Masjid Moth 

and Okhla. 
 

Land requirement: The land (70 meters x 70 meters) required for the substation has been 

identified and will be allotted to DTL in the year 2017 after DMRC completes its station and line work for 

pahase-III corridor work at Nehru place. 

 

Project Schedule: 24 months 
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Scheme:  28 a 

Name of the Scheme: Ridge Valley to Naraina double circuit. 

Scheme:  29 a 

Name of the Scheme: Vasant kunj to DIAL double circuit. 
 

 

Type of Scheme: Transmission capacity addition 

Line length: Ridge valley to Naraina double circuit =     4kms 

 Vasant kunj to DIAL double circuit =     3kms 

 RK Puram to Vasant kunj double circuit extension to Rangpuri =  2kms (around) 
 

 

Source:  Main source as 400kV Rangpuri 

 

Importance and Relevance:  

All these circuits are proposed to provide reliable source to south Delhi substations from 400kV 

Rangpuri. Strengthening of single circuit between Naraina and Ridge valley is critically required as 

adequate transmission capacity is available till Naraina from 400kV Bamnauli by means of double 

circuit HTLS conductors of net capacity of around 700 MVA, but the existing single circuit  do have 

a operational capacity of only 200 MVA. So, the circuit has been proposed to be strengthened with 

additional double circuits between Naraina and Ridge Valley. 

Similarly, DIAL can be strengthened and at the same time Vasant kunj can be provided with 

second alternate source from DIAL through this proposed double circuit cable link between Vasant 

kunj and DIAL. 

After commissioning of 400kV Rangpuri substation, double circuit feeder between Vasant kunj and 

RK Puram will be extended to Rangpuri, so that RK Puram will be provided with direct source from 

Rangpuri 400kV substation. 

 

Project Schedule: 24 months 
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CENTRAL DELHI 

TRANSMISSION IMPROVEMENT PACKAGE 

13th plan 

 
 

AREA:  Central Delhi area: {A, B, C, D, part of Hof DDA Master plan of Delhi)} 

 

The area surrounded by  

¶ Inner side area of Outer ring road from wazirabad water treatment plant to Dhaulakuan. 

¶ Inner side area of Ring road from Dhaulakuan to Yamuna bank at Ashram. 

¶ East side ς Yamuna river from Ashram to Wazirabad treatment plant at Gopalpur 

 

OVERVIEW: 

¶ The area is having one 400kV substation in the name of Maharanibagh and elevennos of 220kV 

substation namely Wazirpur, Peeragarhi, Park street, Gopalpur, Subzi Mandi, Kashmiri gate, Lodhi 

road, Electric lane, Rajghat, IP Power, Pragati and one substation of BBMB namely Rohtak road. 

¶ Pragati + GT generation is also part of this network. 

¶ FOUR no of 220kV substations in the name of Chandrawal, Punjabi bagh, Karolbagh (Dev Nagar), 

Janakpuri are proposed in this zone under this plan. Though one more station in the name of 

Mangolpuri is also falling under this zone, but the its utilisation will be for North zone, so considered 

under north zone. 

¶ Existing 400kV substation Maharanibagh and generation at GT+Pragati and two 400kV substation 

(under ISTS route i.e, Dwarka and Rajghat) and two 400kV substations are proposed under this plan in 

the name of Gopalpur and Shalimarbagh will provide source to this zone. 

¶ At present almost all 220kV substations in this zone are operating without any reliable alternative 

source, but by the end of this proposed plan all 220kV substations will be provided with reliable 

alternative robust source. 

  

Source injection: 

1. 400KV Rajghat 

2. 400KV Maharanibagh 

3. Pragati + GT generation 

4. 400kV Shalimarbagh 

5. 400kV Gopalpur 
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Present Bottlenecks: 

16. 220KV IP Power, Rajghat, Park street, Subzi Mandi, Electric lane, Lodhi road, Kashmiri gate 

substation is operating radially, without any source redundancy. 

17. No (n-1) transformation capacity contingency at almost all 220kV substations except Electric lane 

substation. 

18. Transformer overloading than operating capacity at Park street, IP Power, Lodhi road. 

19. Various 33kV substations are getting source through two level conversions i.e, 220/66kV and 

66/33kV thereby increasing losses in the network. 

20. Source reliability is not available.  

 

Proposed improvements under this plan: 

TRANSFORMATION SIDE: 

 At 400/220 KV level:  

Present capacity of the zone is 815 MVA (half of Maharanibagh) . 

Proposed Capacity of the zone after 12th plan addition will be 3815 MVA (IP/Rajghat = 2000 MVA), 

Maharanibagh = 815 MVA (half capacity), Gopalpur (1000 MVA)  

 

 

At 220/66KV and 220/33kV level: 

Present capacity of the zone is 2720 MVA 

(IP = 300MVA, Pragati=320 MVA, Rajghat =200 MVA, Parkstreet =400 MVA, Subzimandi =200 

MVA, Lodhi road 200 MVA, Peeragarhi = 200 MVA, Wazirpur = 200 MVA, Kashmiri gate = 200 

MVA, Electric lane = 200 MVA, Gopalpur = 300 MVA). 

Proposed Capacity of the zone after 12th plan additions will be = 3740 MVA 

(IP = 300MVA, Pragati=320 MVA, Rajghat =200 MVA, Park street =400 MVA, Subzi mandi =200 

MVA, Lodhi road 300 MVA (100 MVA addition), Peeragarhi = 300 MVA (100 MVA addition), 

Wazirpur = 200 MVA, Kashmiri gate = 200 MVA, Electric lane = 200 MVA, Gopalpur = 520 MVA 

(220 MVA new augmentation), Punjabi bagh = 300 MVA (New), Karolbagh = 300 MVA (NEW), 

Chandrawal = 300 MVA (New)). 
 

TRANSMISSION SIDE: 

All 220KV substations have been provided with reliable double source at the end of the 12thplan. 

All substations have (N-1) line contingency at the end of the 12th plan. 

 

Remarks: 

Central Delhi is sufficiently provided with reliability and contingency during the complete 13th plan and 

also further.  
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YEAR WISE LOAD MANAGEMENT 
LOADING (MW) 

Name of the 
substation 

Capacity 
(MVA) 

2015-
16 

2016-
17 

2017-
18 

2018-
19 

2019-
20 

2020-
21 

2021-
22 

Remarks for  

Load diversion Remarks 

Lodhi road (100) 200 175 180 185 190 195 200 200   

IP 300 165 170 175 125 130 130 130 50 MW load shifting to Maharanibagh (2019) 

Pragati/GT 320 145 150 150 150 150 155 155   

Rajghat 200 100 105 105 105 110 110 110   

Electric Lane 200 70 75 80 80 80 80 85   

Park Street 400 260 265 270 170 175 175 180   

Karolbagh 300       100 110 120 120 100 MW from Parkstreet 

Subzi Mandi 200 140 145 145 105 105 110 110   

Chandrawal 300       70 75 75 80 30MW from Gopal Pur and 40 MW from 
Subzi Mandi 

Gopalpur (220) 300 230 240 245 180 185 185 190 SGTN shall also share 50MW of Gopal pur 
from 2019 

Kashmiri Gate 200 110 115 120 120 120 125 125   

PeeraGarhi (100) 200 120 125 130 140 100 110 115   

Punjabibagh 300         100 110 115 40 MW from Peera Garhi, 30 MW from 
Rohtak road, 30 MW from PPK-I 

Wazirpur 200 100 105 110 115 115 115 120   

TOTAL capacity (MVA) 2720 2820 2920 3820 3820 3820 4040   

Load in MVA 1794 1861 1905 1833 1944 2000 2039   

Capacity required (MVA) 2691 2791 2858 2750 2916 3000 3058   

Transmission sufficiency Available   

Capacity required = (MW x 1.111) x 1.5 (variance factor considering uneven loading, (N-1) contingency and capacity 

developed for future load growth also) 

 

13th plan (2017-18 to 2021-22) LAY OUT PLAN   Tentative costing in Rs Crores  
  

Sr. 
DETAILS OF SUB-HEADS OF 

WORKS / SCHEMES 
Tentative 

cost (RsCr.) 
2016-

17 
2017-

18 
2018-

19 
2019-

20 
2020-

21 
2021-

22 
2022-

23 

1 New Works 

  

a 400 KV  130           -    15 25 50 40   

  
Substations   100           -      10 50 40   

Lines   30           -    15 15       

b 220 KV - New works 1119 346.5 424.3 188.2 48 112     

  
Substations   565 107  47.5  125.5 25.5 59.5     

Lines   554 239.5  76.8  62.7 22.5 52.5     

New Works A 1249 346.5 424.3 203.2 73 162 40   
  

2 MODERNISATION WORKS (AUTOMATION) 

  
a OF 400 KV SUB-STATIONS             -              

b OF 220 KV SUB-STATIONS 44     22 22       

TOTAL Modernisation Works COST  B 44     22 22       
  

3 SYSTEM IMPROVEMENT & AUGMENTATION Works 

  

a 400KV System augmentation                 

b 220 KV System augmentation 82.5 36 2 37.5   6 1   

b 66kV and 33kV augmentation 33 4   16 4 9     

TOTAL SYSTEM IMPROVEMENT COST C 115.5 40 2 53.5 4 15 1   
  

4 LAND COST  D 20   4 4 4 4 4   
  

YEAR WISE Fund Requirement  1428.5 387 430 283 103 181 45   
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NEW WORKS 

Sr. 
TRANSMISSION LINE & 

SUBSTATIONS LINE LENGTH 
qnty 

(Ckt. 
Kms.) / 
(MVA) 

Tentative 
cost                   

(Rs. Cr.) 

2016
-17 

2017
-18 

2018
-19 

2019
-20 

2020
-21 

2021
-22 

2022
-23 

400 kV Sub-station Packages  

2 a 
400 kV GIS at Gopalpur (CENTRAL 

DELHI) 
2 500 100       10 50 40   

TOTAL 400KV Substation WORKS   100       10 50 40   

400 kV Line Packages  

2 b 
LILO of Bawana to Rajghat 400KV 

D/C at Gopalpur 
4 1 30     15 15       

TOTAL 400KV LINE WORKS   30     15 15       

TOTAL 400KV NEW WORKS   130     15 25 50 40   

  

220 kV NEW Sub-stations Packages   

1   
Lodhi Road 220/33 kV GIS. 
(CENTRAL DELHI) 

1 100 35 35             

4 a 
2x160 MVA and 66 kV GIS at 
Gopalpur (Central Delhi) 

2 160 60 
  

42.0  
   

18.0  
          

6 a 
220 kV GIS at Rajghat (Central Delhi) 
(new location may be at IP) 

    100 
  

30.0  
   

70.0  
          

11 a 
220/33kV GIS at Punjabi bagh 
(CENTRAL -WEST DELHI) (Vishal) 

3 100 100        -    
   

30.0  
70         

12 a 
220/33 kV GIS at Karol Bagh 
(CENTRAL DELHI)  

3 100 100        -    
   

70.0  
30         

13 a 
220/66 kV GIS at Chandrawal 
(CENTRAL DELHI) 

3 100 85        -    
   

59.5  
25.5         

19 a 
220kV GIS at Subzi Mandi (CENTRAL 
DELHI) 

1 100 85        -            -      25.5 59.5     

TOTAL 220KV SUBSTATION WORKS   565 107 248 126 25.5 59.5     

  

220 kV NEW Line Packages   

3 a 
Single circuit underground cable (IP 
-Park street-Electric Lane-IP) 

1 16 80 
  

80.0  
        -              

4 a 
Double circuit underground from 
Lodhi road to IP Power 

2 8 100 100         -              

7 a 
First circuit OH+UG LILO of Pragati-
SaritaVihar at Maharanibagh  

2 1 5 
     

5.0  
        -              

11 a 
Multi circuit from Kashmiri gate to 
IP Power  

4 9 40 
  

32.0  
      

8.0  
          

16 a 
Budella to Punjabi bagh Multi circuit 
O/H line (6kms O/H & 0.5 Km U/G) 

4 6.5 45 
  

22.5  
   

22.5  
          

17 a double circuit from IP to Karolbagh 2 9 135        -      94.5  40.5         

18 a 
double circuit underground from 
Kashmirigate to Chandrawal 

2 3.5 70        -    
   

49.0  
21         

19 a 
S/C O/H LILO of Gopalpur to Subzi 
Mandi D/C line at Chandrawal 

2 1 4        -    
      

2.8  
1.2         

27 a 
220kV D/C underground cable from 
Karolbagh to Subzi Mandi 

2 5 75        -            -      22.5 52.5     

TOTAL 220KV LINE WORKS   554 240 177 62.7 22.5 52.5     

TOTAL NEW WORKS 220KV COST  1119 347 424 188 48 112     

TOTAL NEW WORKS COST (400kV and 220kV) 1249 347 424 203 73 162 40   
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AUTOMATION 

Sr. 
TRANSMISSION LINE & 

SUBSTATIONS LINE LENGTH 
Qty 

Tentative cost (Rs. 
Cr.) 

2016
-17 

2017
-18 

2018
-19 

2019
-20 

2020
-21 

2021
-22 

2022
-23 

220 KV 

6   Gopalpur  LS   5     2.5 2.5       

7   Kashmiri Gate LS   7     3.5 3.5       

17   Park St  LS   5     2.5 2.5       

18   IP Power LS   7     3.5 3.5       

19   Pragati  LS   5     2.5 2.5       

22   STANDBY Control Room at IP Power LS   15     7.5 7.5       

TOTAL for 220 KV Modernisation 44     22 22       
  

SYSTEM IMPROVEMENT & AUGMENTATION Works 

Sr. 
TRANSMISSION LINE & 

SUBSTATIONS LINE LENGTH 
Qnty unit 

Tentative 
cost (Rs.Cr.) 

2016
-17 

2017
-18 

2018
-19 

2019
-20 

2020
-21 

2021
-22 

2022
-23 

220 KV SUB-STATION WORKS 

TRANSFORMATION CAPACITY AUGMENTATION 

1 c 
Installation of new 220/33 kV, 100 

MVA ICT at Peeragarhi 
1 

100 
MVA 

6 6             

TOTAL220 KV Transformer Augmentation cost   6 6             

 BUS BAR & Bay equipment up-gradation  

1 a 
220KV Bus strengthening from 

double to quad zebra at IP Power 
1 S/stn 2 2             

2 
b 

220kV GIS bay new additions at 
Kashmirigate 

3 bays 9 9             

c 220kV GIS bay additions at Park St 5 bays 15     15         

3 a 
220kV HYBRID bays addition at 

Gopalpur 
10 bays 12.5     12.5         

4   Isolator replacement  30 nos 2   2           

5   
PT and CT replacement with 

polymer bushing 
20 nos 1           1   

TOTAL for 220 KV substation Improvement cost   41.5 11 2 27.5     1   

TRANSMISSION LINES 

1 ERS for transmission line  2 Lot 19 19             

3 a 
Multi-circuit tower conversion of 
existing double circuit towers for 

better RoW management  
10 

Central 
zone 

6         6     

  c 
Miscellaneous LILOof various 220kV 

lines on Multi circuit tower 
lines/mono-poles 

5 ckt.kms. 10     10         

Transmission line AUGMENTATION at 220KV level   35 19   10   6     

220 kV Up-gradation total cost   82.5 36 2 37.5   6 1   
  

33KV and 66KV levels at 220 KV substations 

1 

a 
Augmentation of 16 MVA 

transformer to 25 at Lodhi road 
2 nos 4 4             

e 
Augmentation of 16 MVA 

transformer to 25/31.5 at Gopalpur 
2 nos 4     4         

f 
Augmentation of 16 MVA 

transformer to 25 at Subzi Mandi 
2 nos 4       4       

2 b 33KV GIS conversion at Gopalpur 15 bays 12.0     12.0         

4 d 66KV Hybrid conversion at Park st. 10 bays 9         9     

66kV and 33 kV Up-gradation total cost   33 4   16 4 9     

System Improvement Works TOTAL cost    115.5 40 2 53.5 4 15 1   
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Existing            Proposed 

400KV lines 

220KV O/H lines 

220KV U/G cable 

400KV S/stn 

220KV S/stn 

Proposed capacity addition 

Subzimandi 
GIS up gradation 

Mandola-PGCIL 
(East zone) 

Bawana  
(North zone) 

MAHARANIBA
GH 

(PGCIL) 

Wazirabad 
(East Zone) 

Chandrawal 

4x500 
MVA HTLS D/C 

1x100 
MVA 

IP 
Power 

Pragati 

Sarita Vihar 
(South Delhi 

Lodhi road 

Electric Lane 

Park Street 

1x100 MVA 

Gopalpur 

2 x 500 
 MVA 

3 x100 MVA 

765/400KV 
JHATIKALAN 

(PGCIL) 

3 x100 MVA 

Narela 
(North zone) 

Shalimarbagh 
(North zone) 

Kashmiri gate 

Rajghat 

Rohtak rd 
(BBMB) 

Karol 
bagh 

3 x100 MVA 

Punjabi bagh 

2 x 160 
 MVA 

Janakpuri 

400kV Dwarka 
(West Delhi) 

2 x 160 
 MVA 

Mangolpuri 
(North Delhi) 

2 x 160  MVA 

Budella 

Wazirpur Peera garhi 

1 x100 MVA 

Mundka 
(west Delhi) 

Najafgarh 
(West Delhi 

400kV Bamnauli 
(West Delhi) 
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400kV Schemes: 
 

Scheme No: 2 a 

Name of the Scheme: 400kV GIS at Gopalpur. 

Scheme No: 2 b 

Name of the Scheme: Double circuit LILO of 400kV Bawana ς Rajghat at Gopalpur. 

 

Type of Scheme: New scheme 

Substation type: 400kV GIS. 

 

Substation capacity:  

Proposed capacity addition:  2 x 500 = 1000 MVA  

 

Substation Details:  

Substation is proposed with 4 nos of incomers bays, 1 no bus coupler bay, 4 ICT bays (2 for present 

requirement and 2 for future requirement) = 9 nos of 400kV bays. As 220kV side already exists, so 

220kV side is not required at Gopalpur, whereas incomer bay addition at 220kV level will be 

carried out with Hybrid bays through one separate scheme under augmentation works at this 

substation, as these Hybrid bays will be installed to operate in back to back configuration to 

existing operational bays. 

 

Importance and Relevance: 

Presently Gopalpur substation is getting its supply from 400kV Mandola. 220kV Subzi Mandi is 

operating radially through 220kV double circuit feeders from this substation. Under this business 

plan, 220kV Budhpur has been proposed in North zone with LILO of Mandola-gopalpur double 

circuit at this proposed substation, similarly 220kV Chandrawal is proposed in Central Delhi with 

LILO of single circuit out of double circuit between Gopalpur and Subzi Mandi. 

SO, with these new substations with 620 MVA (Budhpur 320 MVA and Chandrawal 300 MVA) 

coming up and Gopalpur substation capacity being augmented from 300 MVA to 520MVA, there is 

a necessity to upgrade this substation to 400kV, so as to provide reliability to this network. After 

400kV up-gradation of Gopalpur, Mandola overloading will be reduced. Further 220kV substations 

like Wazirabad, Budhpur, Subzi Mandi, Chandrawal will be provided with reliable source.  

Out of 1000 MVA proposed at 400/220kV level, half of capacity will match with 220/66kV and 

220/33kV level transformation capacity of this substation. 

In future, the capacity of the substation will be augmented to another 2x500 MVA, based on load 

growth and load diversion from nearby 400kV substation to this proposed substation. 

 

Land requirement: NIL as space is available for this 400kV addition. 

 

Time Line: Completion Period: 24 months. 
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220kV Schemes: 
 

Scheme No: 1 

Name of the Scheme: GIS Conversion at Lodhi road. 

 

Type of substation Scheme: GIS conversion from AIS OF 220/33 KV GIS Substation 

Substation capacity:  

 Present Capacity:   200 MVA  

 Proposed capacity addition:  100 MVA 

 Total capacity:   300 MVA 

 

Substation Details: There will be 08bays(4 feeder, 3Tx and 1 B/C bays) at 220 KV level. 

Sources: 400kV Maharanibagh as main source and  

 400kV Rajghat as alternate source 

 

Importance and Relevance:  

220kV Lodhi road is operating without any 220kV bus-bar, the overhead feeders are directly 

terminated on to the 100 MVA ICTs. To provide reliability to substation through bus-bar 

mechanism and also to provide alternate source to Lodhi road, GIS up-gradation is necessary at 

this substation, as there is no scope of AIS expansion.  

As the substation is load-cantered, (N-1) contingency is not available at this substation. After 

conversion to GIS, capacity addition will also be possible at this substation. 

After GIS conversion, source reliability will be provided to Lodhi road substation, through 220kV 

double circuit underground cables from 400kV IP. 

The 220 kV Lodhi Road S/Stn. was planned to be completed during August, 2014 but due to 

various constraints experienced during the construction of 220kV GIS Control Room without the 

disturbing the existing supply of 220kV Lodhi Road S/Stn., the project was delayed.  As per the 

present indication the S/Stn. is not likely to be commissioned before October, 2016.   

 

Land requirement: Nil, since this is conversion of AIS to GIS. 

Time Line: 24 months. 

 

 

Scheme No: 4 a 

Name of the Scheme: Addition of 2 x 160 MVA Power Transformer and 66kV GIS at 

Gopalpur substation. 

 Type of Scheme: Capacity Augmentation  

 (3rd ICT capacity augmentation from 100 MVA to 160 MVA and 4th ICT 

of 160 MVA addition) 

Substation type: 220kV AIS augmentation and 66kV new GIS conversion from AIS. 

Substation capacity:  

¶ Existing:  300 MVA (2 x 100 = 200 MVA at 220/33kV level and 1 x 100 MVA 
at 220/66kV level 

¶ Proposed capacity addition:  260 MVA  

¶ Final capacity: 520 MVA (2 x 100 = 200 MVA at 220/33kV level and 2 x 160 = 320 

MVA at 220/66kV level 
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Substation Details:  

Existing capacity of the substation is 100MVA at 220/66KV level (single ICT) and 200MVA at 

220/33KV level. PEAK Load experienced is 85 MW at 66KV level and 140 MW at 33KV level. As 

there is only single ICT at 220/66KV level, so there is no contingency at this substation at this 

transformation level. 
 

Importance and Relevance: 

Requirement of DMRC (2 bays) and TPDDL (4 bays) for additional 66kV feeders from this 

substation can only be economically met through establishment of 66kV GIS.  

Further to provide (N-1) contingency at transformation level at 66kV level at this substation and 

also to meet the additional load growth at this substation though these proposed new feeders, 

220/66kV capacity augmentation is required at this substation, which will improve reliability of the 

system. 
 

Land requirement: NIL as capacity augmentation will be carried out at the existing 

substation and space is available for ICT addition. 

Time Line: 20 months. 

 

Scheme: 7 a 

Name of the Scheme: First circuit O/H LILO of Pragati-SaritaVihar at Maharanibagh 

Type of Scheme: Transmission capacity Augmentation 

Line  Length: 01Km.LILO of 1st circuit of D/C Pragati - SaritaVhar at 400 KV Maharani 

Bagh substation 

 

Importance and Relevance:  

It is very important to meet the increasing load growth of the area in the coming years and to 

provide reliability to 220KV SaritaVihar, Pragatisubstations. It will also reduce T&D losses in the 

system. This is also very much essential to relief loading ofPragati and SaritaVihar substation.  

Second circuit LILO is also dependent on extension of existing 220kV GIS at Maharanibagh. 

Project Schedule:  8 months  

 

Scheme:                                               3 a 
Name of the Scheme: 220KV S/C U/G IP ς Park Street- Electric Lane ς IP 
Scheme: 4 a 
Name of the Scheme: 220KV D/C U/G Lodhi road to IP 
 

Type of Scheme: 3 x 1200 Sq. mm. (single core) of 220KV XLPE Single circuit Cable 

package (Under-ground). 

Line Length:                            16 Kms for 220KV S/C U/G RajghatςPark Street-ElectricLaneς Rajghat 

 8 Kms for220KV D/C U/G Lodhi road to Rajghat. 
 

Source: Second reliable source for Park Street, Electric lane and Lodhi road will 

be 400KV proposed substation at IP.  
 

Importance and relevance:     

Laying of 220KV S/C U/G IP ς Park Street- Electric Lane ς IP will form a Single circuit Ring Networkand 

will evacuate power from 400KV IP. It will meet the increasing load growth of the area in the coming 

years.  
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It will provide source reliability to 220KV Park Street and Electric Lane substations. It will provide (N-1-

1) contingency toPragati-Park Street D/C cable and also will provide (N-1-1) contingency to 

Maharanibagh-electric Lane D/C cable. At the same time will also provide reliabilityto Pragati 

generation by providing adequate grid connectivity. 

Laying of 220KV D/C U/G Lodhi road to IP will evacuate power from 400KV Rajghat and will meet the 

increasing load growth of the area in the coming years. To provide source reliability to 220KV Lodhi 

road substations. The laying of 220KV S/C U/G Lodhi road to IP Will provide (N-1-1) contingency to 

Lodhi road transmission system. Lodhi road will be provided with Source reliability instead of present 

radial operation. 

Project Schedule:                                20 months  

 

Scheme: 13 a 

Name of the Scheme: Establishment of 220/33 KV GISSubstation Chandrawal 

Scheme: 18 a 

Name of the Scheme: D/C underground from Kashmiri gate to Chandrawal 

Scheme: 19 a 

Name of the Scheme: LILO of one circuit of D/C GopalpurςSabjiMandi at Chandrawal 

 

Type of Scheme: Establishment of 220/33 KV Substation at Chandrawal and 

 Sourcing through LILO of D/C GopalpurςSabjiMandi at Chandrawal and 

double circuit from 400kV IP/Rajghat. 

  

Substation capacity: 100MVA ICT of 3 nos. Totalling to 300MVA at 220/33 GIS Substation 
Chandrawal. 

Line Length: 3.5 kms of underground cable from Kashmiri gate to Chandrawal and 
01 km length overhead transmission link for the LILO of D/C Gopalpurς
SabjiMandi at Chandrawal. 

 

Substation Details:  This substation is proposed with    9 nos. Of 220 KV bays (4 feeder, 4 Tx 

and 1 B/C bay) and 15 nos 33 KV GIS bays(future expansion at building side) 

Source:    Main source is from 400kV IP/ Rajghat. Multi circuit overhead line is being 

implemented from IP to Kashmiri gate. From Kashmiri gate the overhead feeder will be converted to 

underground double circuit and will be extended up to Chandrawal substation with a underground link 

length of 3.5 kms approx. 

Second source will be 400kV Gopalpur through single circuit LILO of D/C GopalpurςSabjiMandi at 

Chandrawal. 

 

Importance and relevance:   

This substation is proposed in the load centre. To meet the increasing load growth of the area in 

the coming years. To provide reliability to 220KV Gopalpur, Kashmere gate and SubziMandi 

substations with (N-1-1) contingency at transformation capacity. 

 

Land requirement: The land required for the substation is available with DTL, which is 

being used as store measuring 75 meters x 40 meters. 

Time Line: 24 months. 
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Scheme: 6 a 

Name of the Scheme: Establishment of 220/33 KV Substation Rajghat 

Scheme: 11 a 

Name of the Scheme:                    220kV M/C Kashmiri Gate ς IP O/H line 

 

Type of Substation Scheme:    Establishment of 220/33KV GIS Substation at Rajghat with feeding  

arrangement from 400KV GIS Rajghat/IP (proposed) 

 

Substation Capacity:                   No capacity addition at IP Power, whereas If 220kV GIS will be 

established at Rajghat, then third 100 MVA ICT will be added to the capacity. 

Line Length:                            9 Kms for 220kV M/C Kashmiri Gate ς IP Power O/H line. 

 

Substation Details:  This Substation is proposed with 8 nos. of 220 KV bays (4 feeder, 3Tx 

and 1 B/C bay) and 25 nos. of  33KV bays (future expansion at building side) 

 

Source:    Primary source will be 400KV proposed Rajghat/IP substation and 

secondary source will be 400KV Mandola/Harsh Viharsubstation. 220kV D/C Kashmiri Gate ς IP Power O/H 

line,after LILO at Rajghatwill provide alternate source to Rajghat other than IP power after generation 

closure. 

 

Importance and relevance:     

The Rajghat substation is operating at generation yard, without any 220kV bus-bar system. To provide 

second source to the substation and also to provide reliability through bus-bar arrangement, the 

substation is proposed to be converted to GIS substation. 

This Rajghat substation was proposed to be co-located with proposed 400kV Rajghat substation. But 

due to riverbed related issues, the location of 400kV substation got shifted to IP Power.  

This substation is located in the load centre and provides power supply to important parts of Delhi 

including VVIP areas like Delhi secretariat etc.  

Laying of 220kV D/C Kashmiri Gate ς Rajghat O/H line will provide much needed relief to overloaded 

220KV D/C between Wazirabad-Geeta colony line. Will provide (N-1-1) contingency to East and Central 

Delhi transmission system. This line will provide second reliable source to Rajghat, Kashmiri gate and 

Wazirabad 220kV substations. 

 

Land requirement: The land required for substation is available with DTL. 

 

Project Schedule:                         20 months  
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Scheme: 19 a 

Name of the Schemes:  Conversion (AIS to GIS) of 220/33 KV Substation SubziMandi 

Scheme: 27 a 

Name of the Schemes:  D/C U/G cable from Karolbagh to Subzi Mandi 

 

Type of substation Scheme: GIS conversion from AIS OF 220/33 KV GIS Substation 

Type of line Scheme: double circuitunderground XLPE cable of 1200 Sq. mm. single core 3 

phase cable at 220kV level of around 5 kms 

Substation capacity:  

 Present Capacity:   200 MVA  

 Proposed capacity addition:  100 MVA 

 Total capacity:   300 MVA 

 

Substation Details: There will be 09 bays(4 feeder, 4Tx and 1 B/C bays) at 220 KV 

 and no modification in existing 33 KV level. 

Sources: 400kV Gopalpur as main source and  

 400kV Rajghat as alternate source 

Importance and Relevance:  

220kV Subzi Mandi is operating without any 220kV bus-bar, the overhead feeders are directly 

terminated on to the 100 MVA ICTs. To provide reliability to substation through bus-bar 

mechanism and also to provide alternate source to Subzi Mandi, GIS up-gradation is necessary at 

this substation, as there is no scope of AIS expansion. After conversion to GIS, capacity addition 

will also be possible at this substation. 

 

After GIS conversion, source reliability will be provided to Subzi Mandi and Karolbagh substations 

through 220kV double circuit underground cables between these two substations. 

 

Subzi Mandi will have direct source from Gopalpur, whereas Karolbagh will have direct source 

from IP. After linkage of both these two substations, the two substations will be provided with 

second reliable source. 

 

After establishment of 220kV Chandrawal substation, 33kV loading of Subzi Mandi (which do not 

have any second reliable source) will be shifted to Chandrawal substation. Similarly after 

establishment of 33/11kV Swish Apartment substation, TPDDL will offload both 16 MVA 

transformers at Subzi Mandi. DTL will shift both 16 MVA transformers to new locations or will 

maintain the supply through 33/11kV mobile transformers. In the area of these two 16 MVA 

transformers, 220kV GIS will be established.  

 

Land requirement: Nil, since this is conversion of AIS to GIS. 

 

Time Line: 24 months. 
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Scheme:  11 a 

Name of the Scheme:  Establishment of 220/33 KV GIS Substation Punjabi Bagh 

Scheme:  16 a 

Name of the Scheme:  Budella to Punjabi bagh M/C line (6kms O/H & 0.5 Km U/G) 

 

Type of Scheme:  Establishment of 220/33 KV Substation Punjabi Bagh with feeding 

from Budella. 

 

Substation capacity:  300 MVA = 3 x 100MVA ICT  

Line Length:  06 km length overhead transmission link and 0.5 kms approx. 

underground link from Budella 

 

Substation Details:   This substation is proposed with 9 nos. Of 220 KV bays (4 feeder, 4 

Tx and 1 B/C bay) and 22nos 33 KV GIS bays(future expansion at building side) 

Source:     Main source for this substation will be 400kV Shalimarbagh. 

Second source will be 400kV Dwarka substation via double circuit 

feeders from Budella. 

 

Importance and Relevance:  

This substation is remodelling of existing 33kV Vishal substation. In the first phase BRPL will 

upgrade the existing AIS 33kV switchyard to GIS through creation of multi-story control room 

building, which will house 33kV GIS, 11kV panel rooms, Auxiliary rooms etc. Thereafter BRPL shift 

33/11kV transformers in line with 33kV GIS building.  

 

DTL will establish 220kV GIS in the vacated area of 33kV AIS yard and 33/11kV transformers.  

 

The area is at present fed through multiple sources like 220kV Rohtak road, 220kV Naraina, 220kV 

Peeragarhi, 220kV PPK-I. The area is fed through 66/33kV conversion at various DISCOM 

substations.The area has a load of around 250 MVA, including 33kV Vishal substation, which has a 

load of around 60 MW. 

 

After establishment of this substation, T&D losses in the network will get reduced, due to power 

evacuation directly at load center. The area will be provided with reliable power supply. 

 

This substation will also meet the increasing load growth of the area in the coming years. This 

substation will provide reliability to 220KV Rohtak road, Wazirpur, Park street, Peeragarhi 

substations  

 

Land requirement: As this substation is a modernisation project, so new land requirement 

is there. 

Project Schedule; 24 months. 

 

  



Delhi Transco Limited (State Transmission Utility)  13
th

 plan of Delhi (2017-2018 to 2021-2022) 

  

Transmission Planning          managersystemstudy@gmail.com page 108 of 128 

Scheme:  12 a 

Name of the Scheme:  Establishment of 220/33 KV GIS Substation Karolbagh 

Scheme:  17 a 

Name of the Scheme:  Double circuit from IP to Karolbagh 

 

Type of Scheme:  Establishment of 220/33 KV Substation Karolbagh with feeding 

from IP. 

 

Substation capacity:  300 MVA = 3 x 100MVA ICT  

Line Length:  09 km length overhead transmission link and 0.5 kms approx. 

underground link from Budella 

 

Substation Details:   This substation is proposed with 9 nos. Of 220 KV bays (4 feeder, 4 

Tx and 1 B/C bay) and 22nos 33 KV GIS bays(future expansion at building side) 

 

Source:     Main source for this substation will be 400kV IP. 

Second source will be 400kV Gopalpur substation via double 

circuit feeders from Subzi Mandi. 

 

Importance and Relevance:  

The complete Karolbagh area is radially dependent on 220kV Park Street. The area has more than 

seven 33/11kV substations in and around of its surroundings. Few new 33/11kV substations are 

also planned by BYPL to meet the additional load growth of the area. 

 

Park street substation does not have any additional capacity or space for expansion.  

 

One 220kV substation in this locality was of critical importance, which will provide source 

reliability to all these 33/11kV substations, further will provide reliability to 220kV Park Street and 

220kV Subzi Mandi substations at transformation level with (N-1) contingency. 

 

Land requirement: land measuring 4902 sq. mtrs. has been in principle agreed and 

earmarked in the layout of Dev Nagar government residential quarter 

complex at Dev Nagar area of Karolbagh. DTL and BYPL will co-locate 

220/33kV and 33/11kV substations in this area. 

 

Project Schedule: 24 months. 
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EASTDELHI  

TRANSMISSION IMPROVEMENT PACKAGE 

under 13th plan 

 

AREA:  East Delhi area: (ZONE-O of DDA Master plan of Delhi) 

 

Under this report, East Delhi area implies the area which lies eastern side of Yamuna).  

The area is power supplied through the DISCOM ς BYPL ς BSESYamuna Power limited.  

 

Transmission details: 

¶ The area is having one 400kV dedicated Harsh Vihar substation and four nos of 220kV substation 

namely Patparganj, Wazirabad, Gazipur, Geeta Colony. 

¶ One no of 220kV substation in the name of PreetVihar is under construction and scheduled to be 

commissioned by May 2016. 

¶ One no of 220kV substation in the name of MayurVihar is also proposed in this zone under this plan. 

 

SOURCE INJECTION: 

6. 400KV Harsh Vihar  

7. 400KV Mandola 

8. 400KV Rajghat 

9. 400KV Maharanibagh 

10. BTPS Generation (Optional) via Noida sector-20 substation of UPPTCL 

11. Noida sector-62 substation of UPPTCL (EXPORT/IMPORT). 
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The East transmission network is presently having many bottlenecks: 

21. No contingency at 220/66KV transformation level at Patparganj and similarly 220/33kV at Geeta 

colony etc. 

22. There are (N-1) contingency issues in the transmission lines in this zone 

23. No adequate source reliability is there for this zone. 

 

The schemes under 13th plan will improve the system conditions as below: 

TRANSFORMATION SIDE: 

At 400/220 KV level:   

 

Present capacity of the zone is 2075 MVA 

(Mandola = 630 MVA, Harsh Vihar 945 MVA and Maharanibagh = 500 MVA).  

 

Proposed Capacity of the zone after 12th plan addition will be 2945 MVA 

(Mandola = 1000 MVA, Harsh Vihar 945 MVA and Maharanibagh = 500 MVA, Rajghat =500 MVA).  

 

 

At 220/66KV and 220/33kV level: 

 

Present capacity of the zone is  2000 MVA 

(Patparganj = 500 MVA, Geeta Colony=200 MVA, Gazipur=360 MVA, Wazirabad=460 MVA, Harsh 

Vihar = 480 MVA). 

 

Proposed Capacity of the zone after 13th plan additions will be = 2840 MVA 

{(Patparganj = 620 (120 MVA addition) MVA, Geeta Colony =300 (100 MVA addition) MVA, 

Gazipur =360 MVA, Wazirabad =460 MVA, Harsh Vihar = 480 MVA), PreetVihar =300 MVA, 

MayurVihar =320 MVA} 

 

 

TRANSMISSION SIDE: 

All 220KV substations have been provided with reliable double source at the end of the 13th plan. All 

substations have (N-1) line contingency at the end of the 13th plan. 

 

Remarks: 

East Delhi is sufficiently provided with reliability and contingency during the complete 13th plan and also 

further. DTL may also install additional transformers or augment existing transformers in case there is 

surge in power demand due to any new developments like ToD (Transit oriented Development) in 

Karkardooma, Sanjay lake area etc. 
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YEAR WISE LOAD MANAGEMENT 
 

LOADING (MW) 

Name of the 
substation 

Capacity 
(MVA) 

2015-
16 

2016
-17 

2017-
18 

2018-
19 

2019
-20 

2020-
21 

2021-
22 

Remarks for  
Load diversion 

Patparganj 500(120) 290 195 200 205 210 215 170   

Preet Vihar 300   100 105 110 115 120 125 100 MW from Patparganj 

Geeta 
Colony 

200 (100) 100 105 110 115 120 125 130   

Gazipur 360 200 205 210 215 220 225 175   

Mayur Vihar 320             100 50 MW from Gazipur and 
50 MW from Patparganj 

Wazirabad 460 300 305 310 315 320 325 330   

Harsh Vihar 480 160 165 170 175 180 185 190   

TOTAL capacity (MVA) 2000 2300 2300 2300 2420 2520 2840  

Load in MVA 1167 1194 1228 1261 1294 1328 1355  

Capacity required (MVA) 1750 1791 1841 1891 1941 1991 2033  

Transmission sufficiency Availab
le 

Availa
ble 

Availa
ble 

Availa
ble 

Availa
ble 

Availabl
e 

Availab
le 

 

Capacity required = (MW x 1.111) x 1.5 (variance factor considering uneven loading, (N-1) contingency 
and capacity developed for future load growth also) 

 

13th plan (2017-18 to 2021-22) LAY OUT PLAN   Tentative costing in Rs Crores  

  

Sr. 
DETAILS OF SUB-HEADS OF WORKS / 

SCHEMES 
Tentative 

cost (Rs.Cr.) 
2016-

17 
2017-

18 
2018-

19 
2019-

20 
2020-

21 
2021-

22 
2022-

23 

1 NEW WORKS 

  

a 400 KV  5           -          5   

  
Substations   5           -          5   

Lines               -              

b 220 KV - New works 474 385       26.7 59.75   

  
Substations   170 85         -        25.5 56.95   

Lines   304 300         -        1.2 2.8   

New Works  A 479 385       26.7 64.75   
  

2 AUTOMATION works 

  
a OF 400 KV SUB-STATIONS             -              

b OF 220 KV SUB-STATIONS 24     12 12       

TOTAL Modernisation Works COST  B 24     12 12       

  

3 SYSTEM IMPROVEMENT & AUGMENTATION Works 

  

a 400KV System Improvement works                  

b 220 KV System Improvement works 54.5 6 23   18.5 6 1   

b 66kV and 33kV augmentation works 34.4   15 10.8     8.6   

TOTAL SYSTEM IMPROVEMENT COST C 88.9 6 38 10.8 18.5 6 9.6   

  

4 LAND COST  D 20   4 4 4 4 4   

  

YEAR WISE Fund Requirement    612 391 42 27 35 37 78   
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NEW WORKS 

Sr. 
TRANSMISSION LINE & 

SUBSTATIONS LINE 
LENGTH 

qnty 
(Ckt.Km

s.) / 
(MVA ) 

Tentative 
cost                   

(Rs. Cr.) 

2016
-17 

2017
-18 

2018
-19 

2019
-20 

2020
-21 

2021
-22 

2022
-23 

400 kV Sub-station Packages  

4 a 
400kV Gazipur site 

development  
    5        -            5   

TOTAL 400KV Substation WORKS   5           5   

220 kV NEW Sub-stations Packages   

Sr. 
TRANSMISSION LINE & 

SUBSTATIONS LINE 
LENGTH 

qnty 
(Ckt.Km

s) / 
(MVA ) 

Tentative 
cost (Rs. 

Cr.) 

2016
-17 

2017
-18 

2018
-19 

2019
-20 

2020
-21 

2021
-22 

2022
-23 

2 a 
220/33 kV GIS at Preet 
Vihar (East DELHI) 

3 100 85 
  

85.0  
        
-    

          

22 a 
220/66kV GIS at Mayur 
Vihar (EAST DELHI) 

2 160 85        -    
        
-    

    25.5 57   

TOTAL 220KV SUBSTATION WORKS   170 85       25.5 
56.9

5 
  

TOTAL NEW WORKS 220KV COST  474 385       26.7 
59.7

5 
  

  

220 kV NEW Line Packages   

1 

a 
double ckt from Harsh 
Vihar to Patparganj & 
LILO at Preet Vihar 

2 14 265 300 
        
-    

          

b 
Single circuit from 
Patparganj to GAzipur 

1 4.6 35 35 
      

32 a 
overhead LILO of 
Maharanibagh to Gazipur 
D/C line at Mayur Vihar 

4 0.2 4        -    
        
-    

    1.2 2.8   

TOTAL 220KV LINE WORKS 
 

304 300       1.2 2.8   

TOTAL NEW WORKS COST  
(400kV and 220kV) 

479 385       27 65   
 

 

REMARKS: 
 
Serial no of schemes mentioned here are w.r.t. scheme no mentioned in the complete business plan. 
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MODERNISATION Works under a SINGLE PACKAGE 

Sr. 
TRANSMISSION LINE & SUBSTATIONS 

LINE LENGTH 
Qty 

Tentative cost 
(Rs. Cr.) 

2016
-17 

2017
-18 

2018
-19 

2019
-20 

2020
-21 

2021
-22 

2022
-23 

220 KV 

13   Patparganj LS   7     3.5 3.5       

14   Gazipur  LS   5     2.5 2.5       

15   Geeta Colony LS   7     3.5 3.5       

16   Wazirabad  LS   5     2.5 2.5       

TOTAL for 220 KV Modernisation 24     12 12       

  

SYSTEM IMPROVEMENT & AUGMENTATION Works 

Sr. 
TRANSMISSION LINE & SUBSTATIONS 

LINE LENGTH 
Qnty unit 

Tentativ

e cost 
(Rs. Cr.) 

2016
-17 

2017
-18 

2018
-19 

2019
-20 

2020
-21 

2021
-22 

2022
-23 

220 KV SUB-STATION WORKS 

TRANSFORMATION CAPACITY AUGMENTATION 

1 b 
Installation of new 220/33 kV, 100 

MVA ICT at Patparganj 
1 

100 
MVA 

6 6             

1 d 
Installation of new 220/33 kV, 100 

MVA ICT at Geeta colony 
1 

100 
MVA 

6         6     

2 d 
100 to 160 MVA ICT capacity 
augmentation at Patparganj 

2 
160 

MVA 
16       16       

TOTAL 220 KV Transformer Augmentation cost   28 6     16 6     

 BUS BAR & Bay equipment up-gradation  

3 

c 
220kV HYBRID bays addition at 

Patparganj 
12 bays 15   15           

e 
220kV HYBRID bays addition at Geeta 

colony 
2 bays 2.5       2.5       

4   
Isolator replacement at 220kV 

substations 
30 nos 2   2           

5   
PT and CT replacement with polymer 

bushing 
20 nos 1           1   

TOTAL 220 KV substation Improvement cost   20.5   17   2.5   1   

TRANSMISSION LINES 

3 a 
Multi-circuit tower conversion of 
existing double circuit towers for 

better RoW management  
10 East  6   6           

Transmission line AUGMENTATION works    6   6           

220 kV Up-gradation total cost   54.5 6 23   18.5 6 1   
  

33KV and 66KV levels at 220 KV substations 

3 b 
Miscellaneous 33kV bay additions at 

various 220kV conventional 
substations (use of hybrid bays) 

5 bays 5           5   

4   66kV GIS bay extension at Harsh Vihar 10 bays 15   15           

  

c 66KV Hybrid conversion at Patparganj 12 bays 10.8     10.8         

e 
66KV Hybrid conversion at various 

locations 
4 bays 3.6           3.6   

66kV and 33 kV Up-gradation total cost   34.4   15 10.8     8.6   

System Improvement Works TOTAL cost (At all 
voltage levels) 

  88.9 6 38 10.8 18.5 6 9.6   
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Gopalpur  
(Central Zone) 

Mandola  

Bawana 
(North zone) 

MAHARANIBAGH 

(Central Zone) 
 

Harsh Vihar  

Preet Vihar 
3x 100 MVA 

Patparganj 

Gazipur 

Geeta clny 

Wazirabad 

Kashmere Gate 
(Central zone) 

4x500 MVA 

HTLS D/C 

Noida (UP) 

BTPS 
(ISTS generation) 

 
Mayur Vihar 

2x160 MVA 

IP 
(Central Zone) 

2x 60 MVA 
(160-100 MVA) 

1 x 100 MVA 

Existing            Proposed 

400KV lines 

220KV O/H lines 

220KV U/G cable 

400KV S/stn 

220KV S/stn 

Proposed capacity addition 
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REMARKS: 
This PFR (Project Feasibility Report) is only for New substations & New Line schemes. 
Augmentation and Automation schemes are detailed out in their respective chapters. 

 

400 kV NEW SCHEMES: 

Scheme No:                                      4 a 

Name of the Scheme: site development of future 400kV substation at Gazipur 

Type of Substation Scheme:Establishment of 400/220 kV GIS Substation at GAzipur 

 

Importance and relevance: 

This future 400kV substation is proposed in the load centre. With this proposed substation it will 

provide reliability to EAST Delhi. It will meet the increasing load growth of the area in the coming 

years. It will provide source reliability to 220KV Gazipur, Patparganj, Geeta Colony, Preet Vihar 

substations. 

Reliability to 400kV substations namely Maharanibagh, Harsh Vihar and Rajghat/IP will be provided. 

This proposed substation will be taken up for execution in the future business plan like 14th plan or 

beyond. The land is available with BYPL beside NH-24. 

400kV double circuit corridor will be developed in due course of time of substation development. 

With this proposed substation, East Delhi will operate with stable and reliable power supply for many 

years. At North side 400kV Harsh Vihar will inject power and proposed 400kV Gazipur substation will 

provide power from South and IP/Rajghat 400kV substation will provide power from east side to this 

zone. 
 

Scheme cost: 5Crores for the land development only. 

220kV NEW SCHEMES: 

 

Scheme No:                                     2 a 

Name of the Scheme: Establishment of 220/33 KV GIS Substation Preet Vihar 

Scheme No: 1 a 

Name of the Scheme: 220KV D/C U/G Harsh Vihar to Patparganj via PreetVihar 

Scheme No: 1 b 

Name of the Scheme: 220KV S/C U/G Patparganj to Gazipur 
 

Type of Substation Scheme:Establishment of 220/33KV GIS Substation at PreetVihar with feeding 

arrangement from 220KV D/C U/G Harsh Vihar to Patparganj via PreetVihar. 
 

Substation Capacity: 3 x 100 MVA ICT = 300 MVA 

Line Length:                            14 Kms for 220KV D/C U/G Harsh Vihar to Patparganj via PreetVihar. 
 

Substation Details:  9nos. of 220 KV bays (4 feeder, 4 Tx and 1 B/C bay) and  

 20 nos. of 33KV bays. 
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Source:220KV3 x 1200 Sq. mm. (single core) XLPE D/C U/G Harsh Vihar to Patparganj via PreetVihar. This 

double circuit is feeding proposed Preet vihar substation. Primary source will be 400KV Harsh Vihar 

substation and secondary source be 400KV Maharanibagh/400kV Rajghat/IP. Load Center is 220KV 

Patparganj for 220KV D/C U/G Harsh Vihar to Patparganj via PreetVihar. 
 

Importance and relevance: 

This substation is proposed in the load centre. With this proposed substation it will provide reliability 

to EAST Delhi. It will meet the increasing load growth of the area in the coming years. It will provide 

source reliability to 220KV Gazipur, Patparganj, Geeta Colony substations. 

With establishment of 220/33 KV Substation PreetVihar,it will provide much needed relief to 

overloaded 220KV Gazipur, Patparganj.Will provide (N-1-1) contingency to East Delhi transmission 

system. 

The laying of  220KV D/C U/G Harsh Vihar to Patparganj via PreetVihar will provide much needed relief 

to overloaded 220KV D/C between Wazirabad-Geeta Colony and 220Kv quad-circuit between 

Mandola-Wazirabad.  

Single circuit between Patparganj and Gazipur will enhance the reliability of power supply for 

Patparganj, Gazipur and Mayur Vihar substations. 

Mandola ICT overloading will be reduced. 

 

Project Commissioning:                          July 2017. 

 

Scheme No:        22 a 

Name of the Scheme: Establishment of 220/66 KV Substation MayurVihar 

Scheme No: 32 a 

Name of the Scheme: LILO of 220kV double circuit Maharanibagh to Gazipur at MayurVihar 
 

Type of Substation Scheme: Establishment of 220/66 KV Substation MayurVihar with feeding 

arrangement from LILO of 220KV D/C Maharanibagh-Gazipur line. 
 

Substation Capacity: 2 x 160 MVA ICT = 320 MVA 

Substation Details:  8nos. of 220 KV bays (4 feeder, 3Tx and 1 B/C bay) and  

 11 nos. of 66KV bays (future expansion at building side). 
 

Source:LILO of 220KV D/C Maharanibagh-Gazipur line. Primary source will be 400KV Maharanibagh 

substation and secondary source be 400KV Rajghat/IP via Patparganj and Gazipur.  

 

Importance and relevance: 

This substation is proposed in the load centre. With this proposed substation it will provide reliability 

to EAST Delhi. It will meet the increasing load growth of the area in the coming years. It will provide 

source reliability to 220KV Gazipur, Patparganj substations.With establishment of 220/66 KV 

Substation MayurVihar,it will provide much needed relief to overloaded transformers at 220KV 

Gazipur and Patparganj.  

66kV substations (existing and proposed) of BYPL namely MayurVihar phase-II, MayurVihar phase-I, 

Khichirpur, Dallupura, Dallupura phase-II, Kondli, Kondli-2 substations will be provided with source 

reliability. 
 

Completion Period: 24 months   
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3.5 kms 

2016 

2019 

2023 

2018 

2022 

2021 

Zebra 
4.25kms 

2023 

2017 

2020 

2021 

2018 

2019 

2020 

2018 

2017 

2019 

2019 

2020 

2021 

300MVA 
220/33kV 

2018 

2019 

2022 

2022 

4.99  
U/G 
kms 20XX Proposed Commissioning year  

LILO section 
Twin HTLS -

32 kms 

Zebra 
25 kms 

Zebra 
20 kms 

Zebra-6.5 kms 

XXX+YYY MVA 
PPP/SSS kV 

XXX = Existing capacity, YYY = Proposed Augmentation  (if any), 
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PREPARATION for FUTURE PLANS (beyond 13th plan): 

Long Term Planning is very crucial for sustainability and growth of any state. Transmission 

planning is more than sustainability as the transmission network is also implies security of the 

nation. 

Accordingly, a plan is also provides visualisation of future plans. 

The present planning is only up to 2021-22. Glimpses of future plans are also brought out here. 

 

LOAD: 

Load is projected based on modest 4% load growth for overall Delhi, though the growth may be 

different for different DISCOMs. NDMC and MES may not grow beyond 3 % and 1 % of their 

respective PEAK loads. 

Whereas BRPL and TPDDL may experience significant load growths of 4 % in future plan periods 

due to success of land pooling and better industrial layout due to expansion of METRO to areas 

like Bawana, Narela, Burari, Najafgarh, etc in coming years, which are not fully developed at 

present. 

BRPL may also experience ToD (Transit oriented Development) development along METRO route 

and regularisation of colonies. 

BYPL may also experience load growth of 3.75 % in its EAST zone due to successful 
implementation of ToD (Transit oriented Development), METRO reach and regularisation of 
colonies. 
 
Delhi state combined (not simultaneous) load is projected to grow at modest 4.3% only. 
 
The projected load growth for Delhi state and DISCOMsis as per following based on above 
assumptions: 
 

DISCOM / 
Year 

BRPL TPDDL BYPL NDMC MES DELHI Remarks 

2015-16 2564 1771 1543 383 40 6273 

Data sourced from 24 
x 7 document of Delhi 

2016-17 2682 1847 1601 393 42 6537 

2017-18 2803 1928 1657 405 44 6807 

2018-19 2945 2012 1725 418 46 7115 

2019-20 3090 2096 1787 426 48 7424 Based on average load 
growth considered 

under 24 x 7 document 

2020-21 3244 2186 1854 438 50 7743 

2021-22 3407 2280 1923 449 52 8076 
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2022-23 3543 2371 1990 462 53 8423 

 
 

Delhi @4.3 %,                                                                                                          
BRPL @ 4%,                                                               

BYPL @3.5%,                                                              
TPDDL @ 4%,                                                      

NDMC @ 3% and                                                             
MES @1 % 

2023-24 3685 2466 2060 476 53 8785 

2024-25 3832 2565 2132 491 54 9163 

2025-26 3986 2667 2207 505 54 9557 

2026-27 4145 2774 2284 521 55 9968 

2027-28 4311 2885 2364 536 55 10397 

2028-29 4483 3000 2447 552 56 10844 

2029-30 4663 3120 2532 569 56 11310 

2030-31 4849 3245 2621 586 57 11797 

2031-32 5043 3375 2713 603 57 12304 

 
 
Substations: 

Sourcing at periphery: 765kV level 
 

765kV network around Delhi is quite robust to handle this loading. Delhi needs to have at 

least one more 765kV substation in South Delhi to handle such load growth by the middle 

of the plan i.e, most preferably around 2015-26. 

Similarly to provide reliability to North Delhi, one more 765kV substation proposed at the 

end of plan i.e, preferably around 2030-31 at Tiggipur. 

 

765kV Substations: 

1. 765 kV Mandi substation (South Delhi) 

DTL will develop Mandi location during 13th plan period considering its importance 

in coming years. 

2. 765 kV Tiggipur substation (North Delhi) 

 

400 kV level 
 

400kV inner ring also needs to be strengthened to meet this additional load growth.  

1. 400kV Ranguri (south Delhi) 

This substation establishment will start in the 13th plan itself and will get 

commissioned during 14th plan. The land for the substation is proposed to be co-

located in the DMRC depot of 4th phase expansion. 

2. 400kV Gazipur (East Delhi) 

This substation will provide complete reliability to east Delhi and the land for the 

substation is available (presently with BYPL). 
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3. 400kV TikriKhurd (North Delhi) 

The land for the substation is available with DTL. The land has been suitable taken 

just beneath the existing 400kV Bawana ςMandola line considering easy in 

establishment of 400kV substation. 

DTL will establish 220kV substation in this plot during 2017-18 with provision of 

future integration of 400kV with this 220kV substation. 

4. 400kV Keshopur (Central Delhi) 

DTL will explore the possibility to establish this 400kV substation after due 

diligence for RoW (Right of Way) for 400kV feeder for this substation. 

5. 400kV Mitraon (West Delhi) 

The substation has been earmarked in the master plan 2021 of DDA. The land falls 

beneath the existing 400kV line. 

220 kV level 
 

220kV load centric substations are also needs to be proposed to cater to this load growth. 

1. Dhansa  

2. Barwala (Rohini Sec-34) 

3. Seelampur (East Delhi) 

4. Mandi (South Delhi) 

5. Bharthal (West-South Delhi) 

6. Dicahon Kalan (West Delhi) 

7. Chandpur (West-North Delhi) 

8. Tiggipur (North Delhi) 

9. Burari (North Delhi) 

10. Ashok Vihar (Central Delhi) 

11. Kirti Nagar (Central Delhi) 

12. Khampur (North Delhi) 

13. Bankner (North Delhi) 

14. Qutabgarh (North-West Delhi) 

15. Malviya Nagar (South Delhi) 
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Transmission Lines: 

765kV lines: 

1. Single circuit LILO of 765 kV line between Kanpur and Jhatikalan at Mandi 

2. Single circuit LILO of 765 kV line between Meerut and Bhiwani at Tiggipur 
 

400kV corridor: 

1. 400kV double circuit LILO of Bamnauli-Tughlakabad LILO at Rangpuri 

2. 400kV double circuit LILO of Tughlakabad-Rangpuri LILO at 765kV Mandi 

3. 400KV single circuit LILO of Maharanibagh to Rajghat at proposed 400KV 

substation Gazipur. 

4. 400KV double circuit LILO of Jhatikalan-Mundka at Mitraon. 

5. LILO of Jhatikalan-Dwarka single circuit at Keshopur 

6. 400KV double circuit LILO of Bawana-Mandola at Tikri Khurd. 

 

220kV MULTI-CIRCUIT North-West Corridor: 70 kilometers  

This futuristic major power corridor will start from 400KV Mundka to 400KV TikriKhurd 

and extended upto proposed 765KV substation at Tiggipur.  

This important corridor will also touch 400KV Bawana, proposed 400KV Chandpur (future 

plan), future 765KV substation at Tiggipur. These are the important locations, where 

source will be injected to this line. 

At the same time many future 220kV substations will be planned under this power 

corridor, namely Nizampur, Ladpur, Qutabgarh, Harewali, Bankner, FCI, Hamidpur, Palla 

and Bakhtwarpur etc. 
 

Augmentations: 

1. Reliability at HV side: 

a. 66KV and 33KV levels will be completely converted in to GIS/Hybrid from AIS at 

rest of the 220kV substations.  

b. Quad bus architecture and split bus for reliability 
 

2. Higher Availability of EHV side: 

a. 220KV conventional substations will be converted into Hybrid substations in 

phased manner.  

b. 100 MVA ICTs at 220/66kV level will be augmented to 160 MVA. 

c. Polymer bushings for transformers, CT & PT at 220kV and 66kV level. 
 

3. High capacity transmission corridors: 

a. Conversion of all ACSR ZEBRA lines to HTLS capacity at 220KV levels. 

b. Video surveillance of all overhead lines. 
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CAPITALISATION SCHEDULE: 

Sr. 
DETAILS OF SUB-HEADS OF 

WORKS / SCHEMES 

Tentati
ve cost  
(Rs. Cr.) 

201
6-17 

201
7-18 

2018
-19 

2019
-20 

202
0-21 

202
1-22 

202
2-23 

  

1 NEW WORKS 

  

a 400 KV  815   
        
-    

  130 120 365 200   

  Substations 435   
        
-    

    120 115 200   

  Lines 380   
        
-    

  130   250     

b 220 KV - New works 4263 683 764 938 835 586 279 202   

  Substations 2215 185  560  480 285 320 185 200   

  Lines 2048 498  204  458 550 266 94 2   

NEW SCHEMES A 5078 683 764 938 965 706 644 402   

  

2 AUTOMATION WORKS 

  
a OF 400 KV SUB-STATIONS 20   

        
-    

  20         

b OF 220 KV SUB-STATIONS 152       152         

AUTOMATION B 172       172         

  

3 AUGMENTATION Works 

  

a 
400KV substation Improvement 
works  

14 7 7             

b 
220 KV System Improvement 
works 

478 176 162 43.5 52.5 27 17     

c 
66kV and 33kV level Improvement 
works at 220kV substations 

143 32 35.6 35.8 4 23 12.6     

AUGMENTATION C 635 215 207 79.3 56.5 50 29.6     

  

4 LAND COST  D 100   20 20 20 20 20     

  

CAPITALISATION    5985 898 989 1037 1214 776 694 402   
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NEW WORKS 

Sr. 
TRANSMISSION LINE & 

SUBSTATIONS LINE LENGTH 
qn
ty 

(Ckt
.Km
s.) 

MV
A 

Tentati
ve cost                   
(Rs. Cr.) 

2016-
17 

2017-
18 

2018-
19 

2019-
20 

2020-
21 

2021-
22 

2022-
23 

Capitaliz
ation 
Year 

400 kV Sub-station Packages  

1 a 400 kV GIS at Shalimarbagh  4 500 120        -          120     2020-21 

2 a 400 kV GIS at Gopalpur  2 500 100           100   2021-22 

3 a 400/ 220 kV GIS at Rangpuri  4 500 200        -              200 2022-23 

4 a 400kV Gazipur site development      5        -            5   2021-22 

5 b 
765/400kV Mandi (South Delhi) site 

development 
    10        -            10   2021-22 

TOTAL 400KV Substation WORKS   435         120 115 200   

400 kV Line Packages  

1 b Bawana to Shalimarbagh D/C line 2 10 100        -        100       2019-20 

2 b 
LILO of Bawana to Rajghat 400KV D/C 

at Gopalpur 
2 1 30       30       2019-20 

3 b 
LILO of 400kV D/C Bamnauli -

Tughlakabad at Rangpuri  
4 32 250        -            250   2021-22 

TOTAL 400KV LINE WORKS   380       130   250     

TOTAL 400KV NEW WORKS   815       130 120 365 200   

   

220kV 

1   Lodhi Road 220 kV GIS.  1 100 35 35             2016-17 

2 a 220/33 kV GIS at Preet Vhr 3 100 85   85.0              2016-17 

3 a 220/66 kV at Papankalan-III  2 160 65   65.0              2016-17 

4 a 2x160 MVA & 66 kV GIS at Gopalpur  2 160 60      60.0            2017-18 

5 a 220/66kV GIS at Tughlakabad  2 160 95      95.0            2017-18 

6 a 220 kV GIS at Rajghat      100   100.0            2017-18 

7 a 220/66 kV GIS at Tikri Khurd  2 160 100   100.0            2017-18 

8 a 220/66 &220/33 kV GIS RKPuram  2 260 110   110.0            2017-18 

9 a 220/66 kV GIS at Budella  2 160 95     95.0            2017-18 

10 a 220/66kV GIS at SGTN  2 160 95     95         2018-19 

11 a 220/33kV GIS at Punjabi bagh  3 100 100     100         2018-19 

12 a 220/33 kV GIS at Karol Bagh  3 100 100     100         2018-19 

13 a 220/66 kV GIS at Chandrawal  3 100 85     85         2018-19 

14 a 220/33 kV GIS at Maharanibagh 3 100 100     100         2018-19 

15 a 220/33 kV GIS at Jasola  2 160 95       95       2019-20 

16 a 220/66 kV GIS at Mangolpuri 2 160 95       95       2019-20 

17 a 220/66 kV GIS at Janakpuri  2 160 95       95       2019-20 

18 a 220/33kV GIS at Nehru Place  3 100 85         85     2020-21 

19 a 220kV GIS at Subzi Mandi 1 100 85         85     2020-21 

20 a 220/66kV GIS at Maidan Garhi 2 160 100         100     2020-21 

21 a 2x160 MVA & 66kV at Bamnauli  2 160 50         50     2020-21 

22 a 220/66kV GIS at Mayur Vihar 2 160 85           85   2021-22 

23 a 220/66 kV GIS at Budhpur  2 160 100           100   2021-22 

24 a 220/66kV GIS at Dhansa 2 160 100             100 2022-23 

25 a 220/66kV GIS at Barwala  2 160 100             100 2022-23 

TOTAL 220KV SUBSTATION WORKS   2215 185 560 480 285 320 185 200   

TOTAL NEW WORKS 220KV COST  4263 683 764 938 835 586 279 202   

TOTAL NEW WORKS COST (400kV and 220kV) 5078 683 764 938 965 706 644 402   
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220 kV NEW Line Packages   

1 a 
double ckt from Harsh Vihar to 
Patparganj & LILO at Preet Vihar 

2 14 265 265             2016-17 

  b Patparganj and Gazipur S/C U/G 1 4.6 35 35         -              2016-17 

2 a 
LILO of double circuit Bamanuli-
Naraina at PPK-III 

4 0.5 2 
     

2.0  
            2016-17 

3 a 
Single circuit underground cable 
(IP -Park street-Electric Lane-IP) 

1 16 80   80.0              2016-17 

4 a Lodhi road to IP Power D/C U/G 2 8 100 100             2016-17 

5 a 
S/C LILO of 220kV Bamnauli-
Najafgarh D/C at PPK-II on M/C 
O/H 

4 4 10   10.0              2016-17 

6 a 
S/C LILO of 220kV Bamnauli-
Naraina at PPK-I 

2 0.1 1 
     

1.0  
            2016-17 

7 a 
First circuit OH+UG LILO of 
Pragati-Sarita Vihar at 
Maharanibagh  

2 1 5 
     

5.0  
            2016-17 

8 a 
LILO of Mehrauli-BTPS at 
Tughlakabad 

2 0.5 2   
      

2.0  
          2017-18 

9 a 
Multi circuit overhead from 
Tughlakabad to Masjid Moth 

4 7 40   
   

40.0  
          2017-18 

10 a 
Double circuit Okhla feeder 
termination at Tughlakabad 

2 1.5 5   
      

5.0  
          2017-18 

11 a Kashmiri gate to IP M/C O/H 4 9 40     40.0            2017-18 

12 a 
LILO of double ckt Narela-
Mandola at Tikri khurd on MULTI 
CKT O/H 

4 2.5 12   
   

12.0  
          2017-18 

13 a 
S/C LILO of 220kV Bamnauli-
Najafgarh at Budella on MULTI 
CKT O/H line 

2 12 60   
   

60.0  
          2017-18 

16 a 
Budella to Punjabi bagh Multi 
circuit O/H line (6kms O/H & 0.5 
Km U/G) 

4 6.5 45   
   

45.0  
          2017-18 

14 a Dwarka to Budella D/C U/G 2 12 180     180         2018-19 

15 a 
MULTI circuit overhead from 
Shalimarbagh to SGTN 

4 5 40     40         2018-19 

17 a IP to Karolbagh D/C U/G 2 9 135     135         2018-19 

18 a 
double circuit underground from 
Kashmirigate to Chandrawal 

2 3.5 70     70         2018-19 

19 a 
S/C O/H LILO of Gopalpur to Subzi 
Mandi D/C line at Chandrawal 

2 1 4     4         2018-19 

20 a 
Second circuit overhead LILO of 
Pragati-Sarita Vihar at 
Maharanibagh 

2 1 5     5         2018-19 

21 a 
Overhead (HTLS) LILO of 
Maharanibagh to Sarita Vihar D/C 
line at Jasola 

4 6 50       50       2019-20 

22 a 
Double circuit underground cable 
from Tughlakabad to  RK Puram 

2 12 180       180       2019-20 

23 a 
Shalimarbagh-Mangolpuri-
Budella D/C (U/G+O/H) 

2 12 120       120       2019-20 

24 a Dwarka to Janakpuri D/C U/G 2 5 80       80       2019-20 

25 a 
Punjabi bagh to Janakpuri D/C 
U/G 

2 7.5 120       120       2019-20 

26 a 220kV D/C LILO of Maharanibagh- 4 0.2 10         10     2020-21 
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Masjid Moth at Nehru Pl (U/G) 

27 a 
220kV D/C underground cable 
from Karolbagh to Subzi Mandi 

2 5 75         75     2020-21 

28 a Ridge Vly to Narina D/C (O/H+U/G) 2 4 40         40     2020-21 

29 a Vasant kunj to DIAL D/C cable 2 3 36         36     2020-21 

30 a 
Second ckt LILO of Kanjhawala-
Najafgarh at Mundka on M/C O/H 

2 7 20         20     2020-21 

33 a 
LILO of Tughlakabad to Mehrauli 
D/C at Maidan Garhi 

4 1 5         5     2020-21 

31 a 
LILO of AIIMS-Ridge valley at RK 
Puram 

2 5.2 80     24   80     2020-21 

32 a 
LILO of Maharanibagh to Gazipur 
D/C line at Mayur Vihar O/H 

4 0.2 4           4   2021-22 

34 a 
LILO of Mandola-Gopalpur D/C 
line at Budhpur/Nathupura 

2 2 10           10   2021-22 

35 a 
220kV M/C O/H line from 
Bamnauli to Dhansa  

4 25 80           80   2021-22 

36 a 
LILO of 220kV D/C Bawana - 
Kanjhawala O/H line at Barwala 

2 0.5 2             2 2022-23 

TOTAL 220KV LINE WORKS   2048 498 204 458 550 266 94 2   

 
AUTOMATION WOEKS  

Sr. 
TRANSMISSION LINE & 

SUBSTATIONS LINE LENGTH 
Qty 

Tentative cost 
(Rs. Cr.) 

2016-
17 

2017-
18 

2018-
19 

2019-
20 

2020-
21 

2021-
22 

Commissioning 
Schedule 

1   400 KV Bamnauli LS   14       14     2019-20 

2   400 KV Bawana LS   6       6     2019-20 

TOTAL for 400KV Modernisation 20       20       

 220kV 

1   Najafgarh LS   7       7     2019-20 

2   Papankalan-II LS   5       5     2019-20 

3   Kanjhawala LS   7       7     2019-20 

4   Rohini LS   7       7     2019-20 

5   Narela LS   7       7     2019-20 

6   Gopalpur  LS   5       5     2019-20 

7   Kashmiri Gate LS   7       7     2019-20 

8   Sarita Vihar LS   7       7     2019-20 

9   Okhla  LS   5       5     2019-20 

10   MASJID MOTH  LS   5       5     2019-20 

11   Mehrauli LS   7       7     2019-20 

12   Vasantkunj LS   7       7     2019-20 

13   Patparganj LS   7       7     2019-20 

14   Gazipur  LS   5       5     2019-20 

15   Geeta Colony LS   7       7     2019-20 

16   Wazirabad  LS   5       5     2019-20 

17   Park St  LS   5       5     2019-20 

18   IP Power LS   7       7     2019-20 

19   Pragati  LS   5       5     2019-20 

20   Shalimarbagh  LS   5       5     2019-20 

21   
MAIN Control Room at 

Papankalan-II 
LS   15      15 

 
    2018-19 

22   
STANDBY Control Room at 

IP Power 
LS   15       15     2019-20 

TOTAL for 220 KV Modernisation 152       152       

TOTAL Automation at 220KV & 400KV level 172       172       
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AUGMENTATION Works 

Sr. 
TRANSMISSION LINE & 

SUBSTATIONS LINE LENGTH 
Qnty unit 

Tentative 
cost (Rs. 

Cr.) 

2016-
17 

2017-
18 

2018-
19 

2019-
20 

2020-
21 

2021-
22 

2022-
23 

Commiss
ioning 

Schedule 

400 KV - SUBSTATION WORKS 

1 

a 
315 MVA (shifted from Bamnauli) 
bay installation at 400kV Mundka 

1 
315 

MVA 
7 7             2016-17 

b 
315 MVA addition along with bay 

additions at Bamnauli 
1 

315 
MVA 

7   7           2017-18 

TOTAL for 400 KV Transformer Augmentation 
Works cost 

  14 7 7             

    

220 KV SUB-STATION WORKS 

TRANSFORMATION CAPACITY AUGMENTATION 

1 Installation of new 220/33 kV, 100 MVA ICT at  

 

a Masjid Moth 1 100 6 6             2016-17 

b Patparganj 1 100 6 6             2016-17 

c Peeragarhi 1 100 6 6             2016-17 

d Geeta colony 1 100 6         6     2020-21 

e AIIMS 1 100 6           6   2021-22 

2 100 MVA to 160 MVA ICT capacity augmentation at 220/66kV level 

 

a SaritaVihar 1 60 8 8             2016-17 

b Okhla 2 120 16   16           2017-18 

c Mehrauli 1 60 8       8       2019-20 

d Patparganj 2 120 16       16       2019-20 

e Narela 1 60 8 8             2016-17 

f Najafgarh 2 120 16 16             2016-17 

TOTAL for 220 KV Transformer Augmentation  cost 102 50 16   24 6 6     

 BUS BAR & Bay equipment up-gradation  

1 220kV bus strengthening from twin Zebra to Quad Zebrat 

 

a 
Kanjhawala, Mehrauli, IP Power, 

Naraina, PPK-I, PPK-II and 
Najafgarh 

7 S/stn 14 14             2016-17 

b Narela, Okhla and Rohini-I 3 S/stn 6   6           2017-18 

2 220kV GIS bay new additions at  

 

a Shalimarbagh 12 bays 36   36           2018-19 

b Kashmirigate 3 bays 9 9             2016-17 

c Park Street etc 5 bays 15     15         2018-19 

3 220kV HYBRID bays addition at  

 

a Gopalpur 10 bays 12.5     12.5         2018-19 

b Shalimarbagh 6 bays 7.5 7.5             2016-17 

c Patparganj 12 bays 15   15           2017-18 

d Okhla 4 bays 5 5             2016-17 

e Geeta colony 2 bays 2.5       2.5       2019-20 

f Masjid Moth 2 bays 2.5 2.5             2016-17 

g other locations 4 bays 5         5     2020-21 

4   Isolator replacement at 220kV 150 nos 10   10           2017-18 

5   
PT and CT replacement with 

polymer bushing 
102 nos 5           5   2021-22 

TOTAL for 220 KV substation Improvement cost 145 38 67 27.5 2.5 5 5     
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TRANSMISSION LINES 

1 ERS for transmission line  2 Lot 19 19             2016-17 

2 HTLS conductoring (with polymer insulator) of 220kV double circuit line 

 

a Bamnauli-Mehrauli-BTPS 80 

ckt.km
s. 

40   40           2017-18 

b 
Bamnauli-(PPK-II)-Budella-

Najafgarh-Mundka-Kanjhawala-
Bawana 

160 80   80           2017-18 

c Bawana -Rohini 21 12 12             2016-17 

3 
Multi-circuit tower conversion of existing double circuit towers for better RoW management and better electrical 

clearance (discrete work) (use of mono poles as well as lattice structure as per site) 

 

a 

(ZONE WISE)  
Each zone around 10 towers 

10 East  6   6           2017-18 

b 10 South 6     6         2018-19 

c 10 West  6       6       2019-20 

d 10 Central  6         6     2020-21 

e 10 North  6           6   2021-22 

4 Miscellaneous LILO/route modifications of various 220kV lines on Multi circuit tower lines/mono-poles 

4 

a (LILO at 400kV Dwarka) 10 
ckt.km

s. 

20       20       2019-20 

b South Zone 5 10     10   2020-21 

c  (CENTRAL ZONE) 5 10     10         2018-19 

5 a Polymer insulator for 220kV lines     10   10           2017-18 

220kV Transmission line AUGMENTATION works  231 31 136 16 26 6 6     

220 kV Up-gradation total cost   478 119 219 43.5 52.5 17 17     

  

33KV and 66KV levels at 220 KV substations 

1 

a 
Augmentation of 16 to 25 MVA 

transformer at Lodhi road 
2 nos 4 4             2016-17 

Augmentation of 20 to 31.5 MVA transformer at 

b Najafgarh 2 nos 4 4             2016-17 

c Okhla 2 nos 4   4           2017-18 

d Sarita Vihar 2 nos 4   4           2017-18 

e 
Augmentation of 16 to 25/31.5 
MVA transformer at Gopalpur 

2 nos 4     4         2018-19 

f 
Augmentation of 16 to 25 MVA 

transformer at Subzi Mandi 
2 nos 4       4       2019-20 

g 
Augmentation of 20 to 31.5 MVA 

transformer at PPK-I 
2 nos 4         4     2020-21 

h 
Augmentation of 20 to 31.5 MVA 

transformer at Mehrauli 
2 nos 4           4   2021-22 

2 a 
33KV GIS conversion at 

Shalimarbagh 
15 bays 12.0 12.0             2016-17 

  b 33KV GIS conversion at Gopalpur 15 bays 12.0     12.0         2018-19 

  c 33KV GIS conversion at Okhla 15 bays 12.0 12.0             2016-17 

3 Miscellaneous HV side bay additions at various 220kV conventional substations (use of hybrid bays) 

 
a 66kV 10 bays 10         10     2020-21 

b 33kV 5 bays 5           5   2021-22 

4   66kV GIS extension at Harsh Vihar 10 bays 15   15           2017-18 

5 66KV Hybrid conversion at 

 

a Najafgarh 14 bays 12.6   12.6           2017-18 

b Narela 10 bays 9     9         2018-19 

c Patparganj 12 bays 10.8     10.8         2018-19 

d Park street 10 bays 9         9     2020-21 

e various locations 4 bays 3.6           3.6   2021-22 

66kV and 33 kV Up-gradation total cost   143 32 35.6 35.8 4 23 12.6     

Augmentation Works cost (At all voltage levels) 635 158 261.6 79.3 56.5 40 29.6     

 


