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से	ामें/To,

उ.क्षे.वि	.स. के सभी स�स्य ए	ं वि	शेष आमतं्रित्रत (संलग्न सूचीनुसार)
Members of NRPC & Special Invitees (As per List)

वि�षय:  उत्तर क्षते्रीय वि�द्युत समि�तित की 68 �ीं बैठक का काय��तृ।
Subject: 68th meeting of Northern Regional Power Committee-MoM

महो�य/महो�या,

उत्तर क्षेत्रीय वि	द्युत समिमतित की 68 	ीं बैठक दि�नांक 18.08.2023 (10:30 AM) कोउ�यपुर,
राजस्थान में  आयोज्यिजत की गयी थी।बैठक का काय5	तृ सलंग्न है।यह उ.क्षे.वि	.स.  की 	ेबसाइट
(http://164.100.60.165/) पर भी उपलब्ध है।

The  68th meeting  of  Northern  Region  Power  Committee  (NRPC)  was  held  on
18.08.2023 (10:30 AM) at Udaipur, Rajasthan. MoM of the same is attached herewith. The
same is also available on NRPC Sectt. website(http://164.100.60.165/).

भ	�ीय
Yours faithfully

(	ी.के. मिसहं)
(V.K. Singh)

स�स्यसचिच	
Member Secretary

प्रतितमिलविप: मोहम्म� शातियन, एमडी, एच	ीपीएनएल ए	ं अध्यक्ष, एनआरपीसी (md@hvpn.org.in) 
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उत्तरी क्षेत्रीय वि�द्युत समि�तित की   68      �ी   बैठक का काय��तृ   
Minutes of the 68  th   MEETING OF NORTHERN REGIONAL POWER COMMITTEE  

The 68th NRPC meeting was held on 18.08.2023 at Udaipur, Rajasthan and

hosted by NTPC Ltd. The list of participants is attached as Annexure-I.

The meeting was started with a welcome note by Director (Finance), NTPC

greeting delegates from all utilities. He stated that NTPC feels privileged to host the

68th NRPC meeting  at  Udaipur.  He  highlighted  that  over  the  years,  NRPC  has

evolved as the  platform wherein all  the  electricity  sector  entities  of  region come

together with rich experience and brightest minds to resolve the bottlenecks in the

path of growth. As we embark today, we embark on a journey of exploration and

collaboration to chart the course of India’s Power Sector in the years to come.

He emphasized that NTPC being a partner in growth of the sector are fully

committed to make available round the clock power solutions affordable. With an

installed  capacity  of  73024  MW,  our  share  in  country’s  electricity  generation  is

around  25%.  Despite  global  energy  landscape  facing  severe  challenges,  NTPC

ensured that it is always available for generation overcoming fuel supply challenges.

He  expressed  gladly  that  the  first  unit  of  660  MW  of  NTPC  JV  company  at

Bangladesh has become operational.

He  further  informed  that  on  renewable  side,  NTPC  has  formed  a  new

company  i.e.  NTPC  Green  Energy  Ltd.,  under  which  RE  assets  have  been

consolidated.  NTPC has firm plan for achieving 60GW RE capacity by 2032.  Apart

from  2.5  GW  commissioned  capacity,  nearly  4  GW  of  RE  capacity  is  under

construction and another 5GW is under tendering.  We have taken steps for Green

Hydrogen. In partnership with Nuclear Power Corporation of India, we are planning

to set up two nuclear plants – one in Rajasthan & one in MP. He requested all the

participants to explore the synergies among various stakeholders and players in the

sector to achieve a common goal of affordable and reliable power supply.
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Member Secretary, NRPC welcomed all the participants and thanked NTPC

for splendid arrangements. He highlighted that all India peak demand as of now is

230 GW. He appreciated the collective efforts of  all  utilities,  RLDCs, SLDCs and

generating  companies  for  successfully  meeting  this  huge  demand  growth.  He

requested  all  states  to  strengthen  grid  by  utilizing  PSDF  Fund.  He  encouraged

utilities to come up with proposals for modernization and renovation of elements as

well as reactive power capacity addition. He again thanked NTPC and wished all to

have a healthy discussion on all agenda and arrive to decision with consensus.

Chairperson, NRPC and MD, HVPNL conveyed a heartfelt thanks to NTPC for

good arrangements for stay for all.  Further,  he stressed on the issue of adverse

weather condition in Northern Region such as in Haryana and Himachal Pradesh. He

appreciated the excellent coordination from NRPC & neighbouring States that has

helped to tackle the issue very well. He highlighted the challenges being faced by

power transmission utilities in getting Right of Way and advised the forum to have a

uniform policy across the region and need to have a sub-group for this policy. He

encouraged all  utilities to raise more issues to discuss with forum. He suggested

utilities to send officers on deputation to NRPC Secretariat. Further, he highlighted

the procurement and contractual related issues and mentioned that states are facing

such issues,  so need to  have a platform to share knowledge and experience.  It

would also help in avoiding cost and time overrun in future.

Thereafter, agenda for the 68th NRPC Meeting was presented & deliberated

as given below;

A.1 Approval of MoM of the 67th NRPC meeting

A.1.1 EE (P), NRPC apprised that minutes of the 67th NRPC meeting (held on 30.06.2023)

have been issued vide letter dated 21.07.2023. No comments have been received

from any utility. He requested that in view of no comments received from any utilities,

the Minutes as circulated may be approved.

Decision of the Forum: 

Forum approved the MoM as issued by NRPC vide letter dated 21.07.2023.
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A.2 Requirement  of  No-Objection  Certificate  (NOC)  for  Auxiliary  Power

Consumption for STATCOM at 765/400/220kV Bhadla-2 Substation (agenda by

POWERGRID)

A.2.1 EE (P), NRPC apprised that POWERGRID has installed 2 x +300MVAr STATCOM

at Bhadla-2 substation in Rajasthan and they have apprised issues regarding NOC

for STATCOM.

A.2.2 POWEGRID  submitted  that  Grid-India  vide  its  order  ref.no.  NLDC/FTC  dated

03.06.2020 has issued consolidated procedure for first time charging /energization

(FTC) and integration of new or modified power system element. Section 4 of this

FTC  procedure  provides  the  details  of  requirement  for  integration  of  a

STATCOM/SVC and issue of  certificate of  successful  trial  operation by Regional

Load Dispatch Centres (RLDCs).  

Under para 1 of section 4, pre-charging activities are defined and as per 1(e), the

following is mentioned: 

“The auxiliary consumption of STATCOM is generally drawn from the tertiary of

the  400/220/33kV  Transformer  at  the  substation.  The  meter  reading  of  this

transformer  would  include  the  auxiliary  consumption  of  STATCOM  as  well.

Therefore, a No Objection Certificate (NOC) from the local DISCOM and SLDC

would also be provided by the owner of STATCOM.”

A.2.1 POWERGRID has installed  2  x  +300MVAr STATCOM at  Bhadla-2  substation  in

Rajasthan  and  similar  installations  are  under  commissioning  at  other  pooling

stations  in  Rajasthan  i.e.,  Fatehgarh-2  &  Bikaner-2  stations.  With  reference  to

STATCOM at Bhadla-2 substation, SE/JDVVNL (local DISCOM), vide letter dated

28.03.2023 was requested for issuance of NOC for auxiliary power consumption of

STATCOM  from  the  tertiary  of  the  400/220/33kV  Transformer,  as  a  part  of

compliance  of  requirement  for  FTC  procedure.  Subsequently  JDVVNL

representative visited  Bhadla-2  substation and jointly  verified the energy meters

(SEM)  for  metering  of  auxiliary  power  consumption.  Further  Executive

Engineer/Phalodi has forwarded a letter to SE/O&M, Jodhpur in this matter. 

A.2.2 However even after several visits and communications (chronology of events tabled

below), JDVVNL is yet to issue the NOC. POWERGRID has been communicated by

JDVVNL officials that there are no clear instructions to JDVVNL for issuing any type

of no-objection certificate. 
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A.2.3 The  chronology  of  events  in  case  of  STATCOM  of  Bhadla-2  substation  are  as

follows:

S.N. Particulars Date

1 Superintending  Engineer  (JDVVNL-Jodhpur)  was

requested  for  NOC  of  ±300  MVAR  STATCOM  at

Bhadla-2 S/s

28-03-2023

2 Visit of JDVVNL officials (AE & JE) at POWERGRID

Bhadla-2 SS for joint verification of metering system for

auxiliary power consumption in STATCOM

15-05-2023

3 Letter from AE to Executive Engineer and further letter

written by Executive Engineer  to  SE for  issuance of

NOC 

05-06-2023

4 Letter submitted by POWERGRID to Additional Chief

Engineer-JDVVNL for issuance of NOC

28-06-2023

5 Visits  of  POWERGRID  Bhadla-2  representative  to

JDVVNL Jodhpur office for NOC 

1st visit- 28-06-23

2nd visit- 11-07-23

3rd visit- 21-07-23
6 Submission  of  undertaking  by  POWERGRID  to

NRLDC towards submission of NOC 

13-04-2023

29-06-2023

A.2.4 The STATCOM at  Bhadla-2 has been commissioned on 02.06.2023 (STATCOM

station-1)  and  03.07.2023  (STATCOM  station-2),  however,  trial  run  completion

certificate is yet to be issued for the same. 

A.2.5 Accordingly, POWERGRID requested to facilitate issuance of No-objection certificate

from local DISCOM for auxiliary consumption of STATCOM. He requested Grid-

India  to  issue  certificate  for  completion  of  trial  run  operation  for  STATCOM  at

Bhadla-2 as the delay in submission of NOC is due to reasons, which are beyond

reasonable control of POWERGRID. 

A.2.6 Executive Director, NR-1, POWERGRID informed that Jodhpur Vidyut Vitran Nigam

Limited (JDVNL) has issued NOC on 16.08.2023, however, he raised the concerns

over delay of JDVNL.

A.2.7 JDVNL representative informed that there was lack of understanding within JDVNL

for  issuance of NOC. Earlier,  O&M wing used to  issue NOC but  now Metering/

Protection wing has been allocated to handle such issues in JDVNL.
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A.2.8 Member Secretary, NRPC requested utilities to apprise such issues timely as it has

been observed that lot of time has been wasted before coming to this forum. Such

issues may be taken up in OCC meeting beforehand.

A.2.9 POWERGRID representative requested NRLDC to give Trial Run Certificate.

A.2.10NRLDC representative highlighted that there is CERC mandate regarding auxiliary

consumption of  devices to  be drawn from substation transformer.  He requested

POWERGRID to approach Forum of Regulators (FOR) accordingly. He added that

Trial Run Certificate will be issued.

Decision of the Forum: 

Utilities need to devise a mechanism to expedite matters of issuance of NOC and

can built a dedicated team for handling such issues.

A.3 Upgradation of Remote Gateways at HVDC Bhiwadi and Ballia Terminals for

Improved Reliability of Telemetered Data (Agenda by POWERGRID)

A.3.1 POWERGRID  raised  issues  of  unreliable  communication  of  Ballia  HVDC  and

Bhiwadi HVDC stations. 

A.3.2 He explained that during the 22nd Telecommunication, SCADA, and Telemetry sub-

committee (TEST) meeting held on dated 24.05.2023, agenda for telemetry related

issues from POWERGRID stations was brought by NRLDC. NRLDC informed that

letter regarding Telecommunication, SCADA & Telemetry issues from POWERGRID

Sub-stations was given by NRLDC vide NRLDC/Telemetry/dated 15th Dec 2021. It

has also been informed by NRLDC that although there is improvement with respect

to other issues raised but data from Ballia HVDC and Bhiwadi HVDC stations is still

unreliable. NRLDC has further issued a letter NRLDC/SCADA/2023 dated 18th April

2023 for telemetry issues related to HVDC Ballia and Bhiwadi terminals.

A.3.3 During  discussion  in  22nd  TEST meeting,  NRLDC informed that  “real-time  data

availability from Ballia and Bhiwadi HVDC is very poor, unreliable, and requested

POWERGRID for rectification of the same”. 

A.3.4 POWERGRID informed that  being  a proprietary  product,  M/s  Siemens,  OEM for

Ballia-Bhiwadi  Bi-pole  link,  was  consulted  for  rectification  of  the  same  and  M/s

SIEMENS has informed that the present device (i.e. Remote Control Interface-RCI)

installed for data communication from HVDC Bhiwadi  to NRLDC was installed in
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2010, which is now obsolete and there is no hardware/software support available for

this product. 

A.3.5 Further, OEM, M/s SIEMENS has suggested as follows:

“The existing DC SCADA and HMI system at Ballia and Bhiwadi HVDC station is

running on Windows XP system from almost last 10 years. The existing hardwares

spare parts for windows PC and windows XP software are obsolete and it is really

tough to repair since the spare parts are no more available. Furthermore, windows

XP system is also vulnerable in respect to cyber security since its news windows

patches are no more available. We strongly recommend to upgrade the HMI PC's to

Windows 10 and Terminal Server (Active directory server) to Windows 16 server

along with spare hardwares to run the DC SCADA system smoothly at  both the

HVDC stations.”

A.3.6 Further, as per existing communication architecture, telemetry data of HVDC Ballia is

routed through HVDC Bhiwadi  gateway to  NRLDC. Therefore,  a  requirement  for

direct communication between HVDC Ballia and NRLDC exists to avoid dependence

of HVDC Ballia on Bhiwadi end’s RCI gateway. NRLDC further requires additional

data points for individual branches of filter banks, which is presently not available in

existing SAS architecture. 

A.3.7 As  OEM,  M/s  SIEMENS  has  declared  the  product  as  obsolete  and  has

recommended for upgradation of RCI system, it is proposed to upgrade the existing

remote gateways (RCI) along with old XP based SAS system at HVDC Ballia and

Bhiwadi terminals for improved reliability of telemetry. This shall also take care of

additional data points for filter banks, shunt filter reactors etc. as per requirement of

NRLDC. 

A.3.8 In  view  of  above,  POWEGRID  proposed  to  upgrade  the  existing  SAS  system

(including RCI gateways) at HVDC Ballia & Bhiwadi terminals in order to achieve

improved  reliability  of  telemetry  data,  direct  communication  of  HVDC  Ballia  to

NRLDC and for including additional data points as per requirement of NRLDC. 

A.3.9 The  total  estimated  cost  for  upgradation  of  HVDC  SAS  system  (including  RCI

gateways) at  HVDC Ballia and Bhiwadi  terminals shall  be Rs.  5.10 Cr (including

GST). 

A.3.10 POWERGRID highlighted that expenses shall be booked in ADD-CAP or augmented

tariff.

A.3.11 Member Secretary, NRPC noted that above upgradation work belongs to proprietary

nature.
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A.3.12 The above proposal of POWERGRID was deliberated in the meeting and Members

agreed the proposed proposal.

Decision of the Forum:

Forum accorded approval to the proposal of POWERGRID to upgrade the existing

SAS system (including RCI gateways) at HVDC Ballia & Bhiwadi terminals in order

to  achieve  improved  reliability  of  telemetry  data,  direct  communication  of  HVDC

Ballia  to  NRLDC and  for  including  additional  data  points  as  per  requirement  of

NRLDC at cost of Rs. 5.10 Cr (including GST) to be booked under  ADD-CAP or

augmented tariff.

A.4 Upgradation of  220KV CTs in  Line Feeders,  Bus Coupler  and TBC Bays at

400/220KV Wagoora Substation Due to Change in Rating of the Line (agenda

by POWERGRID)

A.4.1 EE (P) apprised that Executive Engineer, JKPTCL vide letter no. TLMD-IV/669-72

dated 20-09-2022 has informed POWERGRID that they are going to carryout re-

conductoring  of  220KV  Wagoora  Zainakot-1  with  HTLS  conductor  including

strengthening of  bays at  Zainakot  end and mentioned that  after  re-conductoring,

thermal  rating  of  220KV Wagoora  Zainakot  Ckt-1  will  be  1550  Amp.  He  further

informed that CTs of Wagoora-Pampore Ckt-I & II have been upgraded from 900A to

1600A at Pampore end and he advised to strengthen 220kV Bays accordingly at

Wagoora end.

A.4.2 POWERGRID submitted that 220KV Pampore 1, 2 and Zainakot 1 & 2, Bus coupler

and TBC bays at Wagoora Substation were commissioned in the year 1996 and

equipment in these bays had already completed 27 years of useful life. Ratio of CTs

at Wagoora substation are 1000:1.

A.4.3 In line with JKPTCL requirements, it is required to upgrade the Current Transformer

in 220KV Wagoora Zainakot 1&2 Bays, 220KV Wagoora Pampore 1&2 Bays, 220KV

Bus Coupler Bay and 220KV TBC Bay from 1000:1 to 1600:1. 

A.4.4 Apart  from  the  above,  Jack  Bus,  Bay  jumpers,  equipment  connectors  are  also

required to be replaced with higher rating in these bays.

A.4.5 In view of above, POWERGRID proposed for replacement of CTs, Jack bus, bay

jumpers  and  equipment  connectors  at  Wagoora  Substation  under  ADDCAP  at

estimated  cost  of  Rs.  1.4  Cr  (including  GST)  in  order  to  meet  increasing  load

requirement of JKPTCL. 

A.4.6 In the meeting, there was no representative from JKPTCL.
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A.4.7 POWERGRID representative informed that at Wagoora end CBs have already been

changed and isolators are in process of replacement.

A.4.8 After deliberation, forum approved the proposal.

Decision of the Forum:

Forum approved the proposal of POWERGRID for replacement of CTs, Jack bus,

bay jumpers and equipment connectors at Wagoora Substation under ADDCAP at

estimated cost of Rs. 1.4 Cr (including GST).

A.5 Communication System for LILO lines of 400kV Jallandhar (PG) – Kurukshetra

(PG) line at Nakodar Sub-station of PSTCL (agenda by POWERGRID)

A.5.1 POWERGRID  apprised  that  OPGW  along  with  Communication  equipment

implementation on 400kV Jallandhar (PG) – Kurukshetra (PG) line (229km) was

approved in the 57th NRPC meeting & concurred by 11th NCT for extending data &

voice connectivity of upcoming PSTCL station at Dhanansu. Length of sections at

Dhanansu is as below:

Line In at Dhanansu = 3.880km

Line Out at Dhanansu = 3.880km 

A.5.2 During  the  57th  NRPC  meeting,  PSTCL  has  agreed  to  pay  cost  incurred  by

POWERGRID for communication system in LILO sections of PSTCL at upcoming

Dhanansu through bilateral tariff mechanism and shall be shared by PSTCL as per

CERC notification. 

A.5.3 POWERGRID has accordingly sought inputs from PSTCL. PSTCL vide email dated

23.02.2023  has  proposed  communication  system  implementation  on  LILO  of

400kV Jalandhar-Kurukshetra at Nakodar substation (Line In 3.047km & Line Out

3.047km) in addition to upcoming LILO of Jalandhar-Kurukshetra at Dhanansu s/s.

A.5.4 Forum  may  approve  implementation  of  OPGW  along  with  communication

equipment  by  POWERGRID on LILO sections of  Jalandhar-Kurukshetra line at

Nakodar  substation  of  PSTCL.  Investment  made  by  POWERGRID  for

communication system in LILO at  Nakodar shall  be recovered through bilateral

tariff mechanism and shall be shared by PSTCL as per CERC notification. 

A.5.5 Member  Secretary,  NRPC  stated  that  it  is  a  bilateral  issue  and  approach  for

Dhanasu is already approved in NRPC meeting. Work at Nakodar may also be

done in a similar way.

A.5.6 PSTCL representative agreed with views of POWERGRID.

Decision of the Forum:
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Forum agreed for implementation of OPGW along with communication equipment

by  POWERGRID  on  LILO  sections  of  Jalandhar-Kurukshetra  line  at  Nakodar

substation  of  PSTCL.  Investment  made  by  POWERGRID  for  communication

system in LILO at Nakodar shall be recovered through bilateral tariff mechanism

and shall be shared by PSTCL as per CERC notification.

A.6 Communication system for 220kV GNDTP Bhatinda-Mukhtsar line (circuit-3 on

Single Circuit Towers) (Length:51km) to Provide Data & Voice Connectivity to

LILO Sub-Stations at Badal & Malout Recommended in the 58th NRPC (agenda

by POWERGRID)

A.6.1 POWERGRID  apprised  that  OPGW  along  with  communication  equipment

implementation  on 220kV single circuit  GNDTP Bhatinda-Mukhtsar  line  (circuit-3)

(Length:51km) was technically concurred in the 58th NRPC meeting.

A.6.2 58th NRPC forum had advised POWERGRID and PSTCL to discuss bilaterally for

implementation of Communication System on Bhatinda – Mukhtsar line as same not

being ISTS. 

A.6.3 PSTCL  vide  email  dated  02.03.2023  has  accepted  POWERGRID’s  proposal  for

implementation of OPGW on 3rd Circuit of 220kV GNDTP Bhatinda-Mukhtsar line

and splicing with existing OPGW in LILO section at Badal & Malout (as presented in

single line diagram). 
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A.6.4 POWERGRID  requested  approval  for  implementation  of  OPGW  along  with

communication  equipment  by  them  on  3rd  circuit  of  220kV  GNDTP  Bhatinda-

Mukhtsar line through bilateral tariff mechanism which shall be shared by PSTCL as

per CERC notification.

A.6.5 MS, NRPC stated that the issue is of bilateral nature. If both parties agree, it may be

concurred by forum.

A.6.6 PSTCL agreed on views of POWERGRID.

A.6.7 Forum approved the proposal of POWERGRID.

Decision of the Forum:

Forum approved the proposal of POWERGRID for implementation of OPGW along

with communication equipment by them on 3rd circuit of 220kV GNDTP Bhatinda-

Mukhtsar line through bilateral tariff mechanism which shall be shared by PSTCL as

per CERC notification.

A.7 Non-Opening  of  Letter  of  Credit  by  JKPCL  (formally  PDD,  J&K)  for  Power

Supplied from NJHPS & RHPS (agenda by SJVN)

A.7.1 SJVN apprised that as per mutually signed Power Purchase Agreement and order

dated 28.06.2019 issued by Ministry of Power, beneficiary is to submit a confirmed,

revolving, irrevocable Letter of Credit in favour of SJVN for an amount equivalent to

105% of average monthly billing of preceding 12 months with appropriate bank as

mutually acceptable to parties. The LC shall be kept valid at all the time during the

validity of the Power Purchase Agreement. 

A.7.2 In spite  of  repeated reminders,  Power Development Department  of  J&K had not

renewed their Letter of Credit after 13.11.2019 for power supplied from NJHPS and

RHPS. 

A.7.3 He requested that Power Development Department of J&K may be advised by the

forum to submit Letter of Credit in favour of SJVN.

A.7.4 EE(P) apprised that matter is related to non-issuance of Letter of Credit to SJVN by

Power Development Department of J&K. NHPC & NPCIL have also flagged same

issue with J&K.

A.7.5 NHPC & NPCIL representatives also highlighted their concerns for non-opening of

LC by J&K.

A.7.6 Member Secretary, NRPC said that LC is a mandatory requirement and J&K may

take up the issue with higher officials of government.
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A.7.7 J&K representative  informed that  proposal  has been sent  to  Government  in  this

matter.

A.7.8 Chairperson, NRPC directed J&K to take up the matter with concerned authorities

and resolve it at the earliest. He asked that a DO letter may be sent to Government

of Jammu & MHA from NRPC.

Decision of the Forum:

Forum decided to send a DO letter by Chairperson, NRPC to Secretary (Power),

J&K and MHA, GOI highlighting the issue for early resolution.

A.8 Delay in Payment of Arrear Bills by PSPCL and Interest on Refund of Arrear

Bills (agenda by SJVN)

A.8.1 EE (P) apprised the forum about the agenda of SJVN that there is delay in payment

of arrear bill by PSPCL and interest on refund of arrear bill.

A.8.2 SJVN explained that they file petitions before CERC for recovery of the Expenditures

incurred by SJVN over the years as per CERC regulations for Tariff Determination.

If the information furnished in the petition is in accordance with the regulations and

is adequate for carrying out prudence check of the claims made, the Commission

considers the suggestions and objections, if any, received from the respondents,

within  one  month  from the  date  of  filing  of  the  petition,  and  any  other  person

including the consumers or  consumer associations.  The Commission issues the

tariff  order  after  hearing  the  petitioner,  the  respondents  and  any  other  person

specifically permitted by the Commission. 

A.8.3 Currently, we are considering the Tariff regulation issued by CERC for the period

2014-19.Point  11 to  13 of  Clause 8 Chapter  13 of  Tariff  Regulation 2014-19 is

reiterated below:

(11) Where after the truing up, the tariff recovered exceeds the tariff approved by

the  Commission  under  these  regulations,  the  generating  company  or  the

transmission licensee, shall refund to the beneficiaries or the long term transmission

customers  /DICs,  as  the  case  may  be,  the  excess  amount  so  recovered  as

specified in the Clause 13 of this regulation. 

(12) Where after the truing up, the tariff recovered is less than the tariff approved by

the  Commission  under  these  regulations,  the  generating  company  or  the

transmission  licensee  shall  recover  from  the  beneficiaries  or  the  long  term

transmission customers /DICs, as the case may be, the under-recovered amount as

specified in the Clause 13 of this regulation.

15

File No.CEA-GO-17-14(13)/1/2023-NRPC
I/30219/2023

24



68th NRPC Meeting (18th August 2023)–Minutes of Meeting

(13) The amount under-recovered or over-recovered, along with simple interest at

the rate equal  to the bank rate as on 1st April  of  the respective year,  shall  be

recovered or refunded by the generating company or the transmission licensee, as

the case may be, in six equal monthly instalments starting within three months from

the date of the tariff order issued by the Commission. 

A.8.4 As per Clause 8(13) of CERC regulation, Generators have to raise Arrear Bills within

three months from the receipt of Tariff Order from CERC.

A.8.5 Based on above clauses, SJVN is raising arrear bills to its beneficiaries of NJHPS

and RHPS after receipt of CERC orders from time to time. The Arrear bills are to be

recovered  or  refunded  as  per  CERC  order  in  single  instalments  or  multiple

instalments. 

A.8.6 PSPCL had unilaterally taken the repayment date on 90th day from the date of issue

of Tariff order instead of SJVN bill issue date. 

A.8.7 The Clause 8(13) of CERC regulation is very clear that arrear bills can be issued

within three months from the date of tariff order rather than payment of Energy Bills

from the date of Tariff order.

A.8.8 Further, PSPCL had deducted interest on negative arrear bills. This had resulted into

accumulation of Late Payment Surcharge (LPS). 

A.8.9 SJVN requested forum that PSPCL may be directed to treat the bill date when the

bills had been issued and not to charge any interest negative bills which is contrary

to  any  CERC regulation.  Further,  PSPCL  may  be  directed  to  pay  the  LPS on

delayed payments to avoid any penal action provided in CERC regulation.

A.8.10 PSPCL representative informed that they have taken up the matter and will resolve it

bilaterally. 

Decision of the Forum:

Forum requested both the utilities to solve the matter mutually and the same was

concurred by SJVN and PSPCL.

A.9 Issues Arising Due to Non-Availability of Sufficient ERS (agenda by NRLDC)

A.9.1 NRLDC representative stated that the measures required for tower strengthening

and availability of Emergency Restoration System are being regularly discussed in

NRPC meetings. There have been many past events of tower collapse especially

during summer and monsoon season and accordingly all utilities were requested to

take necessary actions.
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A.9.2 Availability  and  requirement  of  ERS  to  avoid  transmission  constraint/generation

evacuation constraint in case of tower collapse or long outage of transmission line

was also discussed in 62nd and 63rd NRPC meeting.

A.9.3 Extract from the 62nd NRPC Meeting (31st January 2023) was quoted as below:

“B. Tower strengthening activities: 

A.11.6 NRLDC representative stated that there have been number of instances of

tower  collapse  &  damage  in  the  past  during  thunder  storms  which  resulted  in

constraints in supply power for extended duration of time. Number of tower collapse

incidents occurred during last summer also in May/Jun 2021 & 2022 in which many

EHV lines including 765kV lines were out on tower collapse. 

A.11.7 All utilities were requested to ensure availability of Emergency Restoration

System (ERS) for early restoration of supply. Each utility shall work on plan for tower

repairing work before April. Extra precautions need to be taken care for important

lines which have history of tripping during thunderstorm/ windstorm. 

A.11.8 NRPC advised all utilities to ensure availability of ERS and take necessary

actions for tower repairing work before April 2023.”

A.9.4 Even after actions taken by utilities, it was observed that following lines were out due

to tower collapse during last few months:

Sl.

No.
Line Name Owner

Outage

Time

Impact on GridDays (as

on

18.08.23)

1

765 KV Phagi(RS)-

Bhiwani(PG) (PG) 

Ckt-1

PGCIL 7

Loss  of  one  evacuation  line

from Phagi,  feed from Kawai-

Kalisindh-Chhabra complex via

765kV  Anta  and  RE complex

via 765kV Ajmer

2

400 kV 

Jhajjar(APCL)-

Daulatabad(HV) 

(HV) Ckt-2

HVPNL 18

Issue  of  Jhajjar  evacuation

under  N-1  contingency  of

remaining  lines,  generation

restriction during high demand

season

3 400 KV Bikaner- RRVPNL 93 Constraints  in  interstate  &
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Bhadla (RS) Ckt-1 intrastate  connected  RE

generation  evacuation.  Major

issues  observed  when  high

solar generation and high wind

generation  occurring  at  the

same time. 

 

During  such  times,  RE

curtailment had to be done in

the past. 

 

Major  issues  in  facilitating

shutdown  of  400kV

Bikaner(PG)-Bikaner(RS) lines

for  commissioning  of  400kV

Bikaner-II.

4
400 KV Bikaner-

Bhadla (RS) Ckt-2
RRVPNL 93

5
400 KV Bhadla-

Merta (RS) Ckt-1
RRVPNL 18, 30

6
400 KV Bhadla-

Jodhpur (RS) Ckt-1
RRVPNL 72

7

765 kV Bikaner(PG)-

Khetri (PKTSL) 

(BKTL) Ckt-1

BKTL 1

8
400 kV Jaisalmer-

Barmer (RS) Ckt-2
RRVPNL 43

9
400 kV Jaisalmer-

Barmer (RS) Ckt-1
RRVPNL 43

10
400 kV Akal-Jodhpur

(RS) ckt-1
RRVPNL 40

11

400 KV 

Muzaffarnagar(UP)-

Vishnuprayag(JP) 

(UP) Ckt-1

UPPTCL 7

Evacuation  of  Vishnuprayag

generation through only single

400kV  line  (400kV

Vishnuprayag- Alakhnanda)

12

220 KV 

Chamera_3(NH)-

Chamba(PG) (PG) 

Ckt-1

PGCIL 39* Generation  evacuation  issues

from  Chamera-III  and  Budhil

HEP.  Interim  arrangement

worked out to avoid generation

loss13

220 KV 

Chamera_3(NH)-

Chamba(PG) (PG) 

Ckt-2

PGCIL 39*

* these lines are still under outage

A.9.5 He added that MoP, Govt of India had already issued instructions for procurement of

ERS by all transmission utilities (attached as Annexure-II) which was discussed in

150th  OCC meeting (held on 21.08.2018) and CEA (Grid Standards) Regulations,

2010 also suggests keeping necessary arrangement for ERS. The instructions also

suggest strategy to determine ERS requirement by utilities as below:
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“For any transmission utility, one set of ERS has been planned to cater to failure of

towers for transmission line lengths of up to 5000 Ckt. Kms. Accordingly, two (2)

sets  of  ERS have  been  planned  for  transmission  line  lengths  of  about  5000  to

10,000 Ckt. Kms, and three (3) sets for more than 10,000 Ckt. Kms and so on.

The transmission Utility with line length less than 500 ckt kms (of 400kV lines) may

be given option either to procure ERS or have agreement with other transmission

utilities for providing ERS on mutually agreed terms, when need arises.”

A.9.6 He stressed on following points:

i. Outage of lines on tower collapse has led to major issues in grid operation as well

as for safe evacuation of generation.

ii. Shutdown  of  400kV  Bikaner(PG)-Bikaner(RJ)  D/C  lines  were  also  availed  by

POWERGRID  for  commissioning  of  400kV  Bikaner-II  S/s  (appreciable  work

helped to minimize curtailment). First time in Northern Region, ERS line of Quad-

moose  conductor  was  implemented,  high  current  carrying  capacity  of  Quad-

moose ERS reduced the quantum of RE curtailment significantly.

iii. All  other utilities were requested to ensure that they have availability of ERS,

trained manpower and also gangs which can complete such tasks swiftly, in case

of requirement.

iv. MoP, Govt. of India had already issued instructions for procurement of ERS (also

discussed in 150th OCC meeting). 

v. CEA  (Grid  Standards)  Regulations,  2010  also  suggests  keeping  necessary

arrangement for ERS.

vi. In view of increase in line length under jurisdiction of different utilities over the

years, it is suggested that the nos. of ERS requirement may be reviewed and

regularly monitored at OCC level.

vii. As  agreed  in  63rd NRPC  meeting  (held  on  24.02.2023),  ERS  availability

monitoring may be included in follow up agenda in monthly OCC meetings.

A.9.7 MS, NRPC stated that ERS availability monitoring shall be included as rolling/follow-

up agenda in OCC meeting.

A.9.8 Chairperson, NRPC stated that availability of suitable ERS is compulsion for all the

utilities to ensure reliability of electricity supply, to avoid any power outage in case of

long outage of line on tower collapse, to harness the generation in case of long

outage of any evacuating line. 
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A.9.9 Chairperson, NRPC said that NRPC Sectt. in coordination with NRLDC, PGCIL and

other  stakeholders  may  prepare  a  guideline  on  requirement,  availability  and

procurement of ERS for different utilities. 

A.9.10 Representative from PGCIL stated that vendors are also available in India for making

ERS as per required specification.

A.9.11 Representative from Rajasthan stated that one ERS set is available in Jaipur and

one is proposed for Jodhpur area.

A.9.12 Member Secretary, NRPC stressed that all  utilities must have sufficient ERS and

should not depend on POWERGRID to make it avail at the time of emergency.

A.9.13 POWERGRID representative stated about presence of vendors related to ERS in

current time.

A.9.14 CTU representative raised concern over non-availability of spare of transformers and

reactors. He requested utilities to make necessary arrangements for spares also.

Decision of the Forum:

i. ERS  availability  monitoring  shall  be  taken  as  rolling/follow-up  agenda  in  OCC

meetings for regular monitoring of ERS under different utilities in Northern region.

ii. NRPC Sectt. in coordination with NRLDC, PGCIL and other stake holders (having

expertise in ERS) shall  prepare a guideline on requirement of ERS for any utility

based on its  total  ckt  kms in  line with  CEA (Grid  Standards)  Regulations,  2010.

Requirement,  availability  and  procurement  of  ERS may  also  be  included  in  the

guidelines.

A.10 Issues Related to J&K (agenda by NRLDC)

A.10.1 NRLDC representative stated that the matter was most recently discussed in 64 th

NRPC meeting.  The issues related  to  J&K U/T power  system have been under

discussion since long time in NRPC forum (recently discussed in 57 th and 64th NRPC

Meeting). However, the progress is very slow in this regard. Several issues have

been persisting in J&K control area which have impact on reliable grid operation in

their control area. Various pending issues are listed below:

J&K Telemetry Issues:

A.10.2 NRLDC representative stated following;

i. The matter was most recently discussed in 64th NRPC meeting.

ii. No update has been received from J&K till the date.
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A.10.3 Representative from J&K stated that Siemens are not listening to the J&K. PGCIL

need to arrange a meeting with Siemens.

A.10.4 Representative from PGCIL stated that 13 RTUs in Jammu and 14 RTUs in Kashmir

have been commissioned. However, cables connected to RTU are damaged at most

of the locations. Once the data comes to RTU, data will be reported.

UFR and df/dt status:

A.10.5 NRLDC representative stated following;

i. As per the agreed quantum relief for NR, total target in respect of J&K for

UFR and df/dt are 336 MW and 270 MW respectively. Confirmation on relief

quantum is yet to be received from J&K. Moreover,  in compliance of NPC

decision, NR states/constituents agreed to raise the AUFR settings by 0.2 Hz

in 47th TCC/49th NRPC meetings.

ii. Status is still pending from J&K end.

Long outage of 220kV Kishenpur-Mirbazar line

A.10.6 NRLDC representative stated following;

i. 220kV Kishenpur-Mirbazar line is under long outage since 19.02.2022 due to

tower collapse. It is to be noted that significant time (much higher than time

specified in CEA regulations) has passed since line outage and still the line

has not been revived yet.

ii. In 57th NRPC meeting held on 31.08.22, J&K representative stated that revival

of 220kV Kishenpur-Mirbazar line would be completed in nearly 2-3 months.

However, it is still pending.

Mock black start exercise of URI-I & URI-II HEP, Lower Jhelum HEP:

A.10.7 NRLDC representative stated following;

i. Mock black start exercise is necessary to make sure that generating units are

able to start in case of requirement/ blackout of grid. Mock black start exercise

of URI-I & URI-II HEP, Lower Jhelum HEP is yet to be conducted. In 198 th
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OCC meeting, JKPTCL representative agreed that the issue is well known and

important and the same would be taken up with SLDC.

ii. As per latest discussion held with J&K & NHPC officers on 27.07.2023, the

black start exercise for Uri-I & Uri-II are planned in Oct-Nov this year. As the

black  start  exercise  has  not  been carried  out  since number  of  years,  it  is

requested to plan and adhere to the dates for black start exercise as number of

agencies are involved in the exercise.

A.10.8 Representative from NHPC added that mock black start exercise of URI hydro plant

shall be conducted in 1st week of Nov’23.

Reactive Compensation Details:

A.10.9 NRLDC representative stated following;

i. J&K grid  being  weakly  connected from the  rest  of  the  grid  and due to  its

isolated  location  suffers  from  issues  of  severe  low  voltage.  During  winter

months when hydro generation is not available and demand in J&K control

area is high due to heating load requirements, the issue of low voltage gets

aggravated. J&K also has to pay large amounts as reactive energy charges to

pool due to high MVAr drawl from ISTS grid at the time of low voltage.

ii. It has been discussed and suggested to J&K to plan & expedite commissioning

of  reactive  power  devices  especially  capacitors  at  lower  voltage  level  to

improve the voltage profile in valley area and also avoid large sums payable as

reactive  energy  charges.  J&K is  requested  to  furnish  latest  status  of  their

reactive energy management plan.

A.10.10 Concerned official from J&K and Ladakh were not present in the meeting. However,

representative from J&K submitted the status of pending issues to the forum enclosed

as Annexure-III.

A.10.11 MS, NRPC stated that J&K should apprise NRPC if any difficulties are faced by them.

A.10.12 Chairperson, NRPC advised following:

i. Concerned officials from J&K and Ladakh should highlight the problem being

faced by them to resolve the pending issues. They may propose the optimal

solution and may ask support at NRPC level and from Central Govt. to resolve

pending issues as early as possible.
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ii. MS, NRPC may call a separate meeting with concerned officials from NRLDC,

J&K, Ladakh, PGCIL and other parties involved to resolve the above pending

issues expeditiously.

Decision of the Forum:

A separate  meeting  shall  be  called  by  NRPC Sectt.  with  NRLDC,  J&K,  Ladakh,

PGCIL and other stakeholders to resolve the above pending issues expeditiously.

A.11 PMU Data of RVPN Substations (Agenda by NRLDC)

A.11.1 NRLDC representative stated following:

i. Integration  of  PMU  installed  under  Smart  Transmission  Network  &  Asset

Management System (STNAMS) was discussed in detail in 64th NRPC Meeting

held  on  24th March  2023  wherein  it  was  recorded  that  work  would  be

completed by 30th April 2023.

ii. PMU  data  is  very  important  to  analyse  transient/dynamic  behaviour  on

fault/switching. Moreover, it is also important to analyse the recent oscillations

observed in RE complex. However, data of PMUs installed in RVPN stations is

still not reporting to Rajasthan SLDC/ NRLDC control room.

iii. In 66th NRPC meeting, RVPN representative stated that the work would be

completed by 15th June 2023. However, the work is still pending.

A.11.2 RVPN representative stated that the project got delayed due to some cyber security

issue and contractual issue with GE (General Electric). GE has said that integration of

PMU with URTDSM PDC system is not in the scope of the work awarded to them. He

further said that the contractor has given estimate of INR 39 lakhs to complete the

work. He raised issue regarding the way to meet the cost. He added that 9 stations

are already giving PMU data under STNAMS and 25 stations are still remaining.

A.11.3 Chairperson, NRPC advised that a separate meeting may be called by NRPC on this

issue with concerned officials of  Rajasthan and GE to discus and to resolve the

contractual issues of Rajasthan with GE and other cyber security issues (if any) to

implement the PMUs expeditiously.

Decision of the Forum:

NRPC  Sectt.  may  convene  a  separate  meeting  with  Rajasthan  and  other

stakeholders for resolution of the issue.

A.12 Transmission  System  for  Evacuation  of  Power  from  Shongtong  Karchham

HEP (STKHEP) and Tidong HEP in Himachal Pradesh (agenda by HPPCL)
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A.12.1 HPPCL  representative  apprised  the  issue  regarding  evacuation  of  power  from

Shongtong Karchham HEP (450MW) and said that issue was deliberated during the

65th NRPC meeting held on 21.04.2023 wherein the following interim arrangements

was agreed subject to approval of NCT: 

i. Interim Part (Shongtong HEP):

 Generation switchyard of Shongtong HEP to Wangtoo (HPPTCL) 400Kv

D/c [Quad] line (about 18 kms)

 2 nos. of 400kV bays (GIS) at Wangtoo S/s (HPPTCL). 

ii. Final System (To be matching with generation schedule i.e. with time frame

of 1st July 2026). 

 Establishment of 2x315 MVA (7x105 MVA 1-ph units including one spare

unit) 400/220kV GIS Pooling Station at Jhangi. 

 Extension of  Wangtoo (HPPTCL)-  Shongtong HEP 400Kv D/c [Quad]

line uptoJhangi PS with 

 One Circuit through Shongtong HEP generation switchyard. 

 Wangtoo (HPPTCL)-Panchkula (PG) 400Kv D/c line (Twin HTLS) 

  80 MVAR swtchable line reactor at Panchkula end on each circuit of

400kV Wangtoo (HPPTCL)-Panchkula (PG D/cline. 

  400kV bays at  Wangtoo S/s (2  nos.)  and Panchkula S/s  (2nos.)  for

termination of 400kV Wangtoo (HPPTCL)-Panchkula (PG) D/c line. 

  125 MVAR, 420kV Bus reactor at Jhangi PS (1-ph units along with one

spare unit). 

A.12.2 Based on the above decision, the issue was also deliberated and agreed in principle

in  the  18th  Consultation  Meeting  for  Evolving  Transmission  Scheme in  Northern

Region held on 28.04.2023.

A.12.3 Subsequently, the matter was discussed in the meeting of National Committee on

Transmission (NCT) held on 09.06.2023 wherein CTUIL informed that based on the

preliminary survey report for 400 kV Wangtoo – Panchkula D/c line, conductor in

certain portion of the transmission line may need to be different configuration (due to

very high altitude encountered in certain sections) in order to avoid Corona inception

gradient. The cost of the transmission scheme may also increase. 

A.12.4 Accordingly, CTUIL was requested to confirm change in conductor configuration, if

any, along with revised cost of the scheme based on the survey report and submit

the same within two weeks. It is gathered that the details are still under finalization.
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A.12.5 The construction activities of project are in full swing, to achieve the commissioning

target of mid July, 2025 for which power evacuation system needs to be in place

before by mid July 2025. 

A.12.6 He  requested  that  the  approval  of  proposal  for  the  interim  arrangement  for

evacuation of power from Shongtong Karchham HEP and subsequent award of work

may be expedited in order to ensure that Transmission System is available before

Mid July 2025 matching with commissioning schedule of Shongtong Karchham HEP.

A.12.7 CTU  representative  mentioned  that  on  11th August  2023,  CEA  has  given

recommendation  based  on  which  proposal  has  already  been  given  to  NCT  by

CTUIL. The matter will get resolved in next NCT meeting.

Decision of the Forum:

Forum  requested  CTUIL  to  expedite  the  approval  of  interim  arrangement  for

evacuation  of  power  from Shongtong Karchham HEP and  subsequent  award  of

work.

A.13 Implementation of Islanding Scheme in Delhi (Agenda by DTL)

A.13.1 EE (P) apprised that a meeting was held on 14.07.2023 with DTL, Delhi SLDC and

NRLDC wherein DTL was asked to incorporate the suggestions/observations and to

put up a revised proposal of the Delhi islanding scheme. 

A.13.2 DTL has submitted the proposal for revised islanding scheme (Annexure-IV).

A.13.3 The  same was  discussed  in  the  209th  OCC meeting  held  on  19.07.2023.  After

deliberation, the OCC forum concurred the revised Delhi islanding scheme.

A.13.4 Member Secretary, NRPC highlighted that the proposed island scheme has 300MW

load  capacity  including  VVIP  areas  and  critical  locations  and  required  to  be

implemented at the earliest. He requested the NRPC Forum for the approval of the

proposed islanding scheme for  Delhi  as  the  detailed  technical  requirements  has

already been examined and approved in OCC meeting.

Decision of the Forum:

Forum approved the revised islanding scheme of Delhi as enclosed at Annexure-IV.

A.14 Installation of Capacitor Banks at Various Substations of RVPN and DISCOMs

(Agenda by RVPN)

A.14.1 EE (P) apprised that there is proposal for installation of capacitor banks at various

substations of RVPN and DISCOMs.
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A.14.2 RVPN stated that as per the deliberations & discussions held during 77th TESG

meeting of PSDF, RVPN had performed a combined study optimizing the locations

for  better  placement  of  33  KV and  11  KV capacitor  banks  and  removing  those

capacitor banks which are causing over compensation. 

A.14.3 The study was submitted to NRPC on 12.06.2023 and was discussed with NRLDC

and CTUIL  in  meeting  held  on  21.06.2023 at  NRPC Secretariat.  NRLDC in  the

meeting held on 21.06.2023 has suggested inclusion of some substations which had

been otherwise dropped in the optimization on the basis of the load fluctuations. The

same were incorporated in the revised DPRs/BOQ (Annexure-V).

A.14.4 Rajasthan  representative  informed  that  after  discussion,  total  nos.  of  capacitor

identified for installation is 1991 for RVPN & three DISCOMs.

A.14.5 Rajasthan representative stated about high load fluctuation level in Rajasthan due to

Agricultural  feeders.  So there  is  proposal  of  these capacitor  installations at  both

RVPN and DISCOMs level.

A.14.6 NRLDC representative raised concern over low voltage level at Alwar and Hindaun

city.

A.14.7 Member Secretary,  highlighted that the agenda regarding installation of  capacitor

banks at various substations of RVPN and DISCOMs has already been discussed by

NPC Division,  CEA,  wherein  Rajasthan  submitted  a  proposal  to  install  capacitor

banks separately at RVPN and DISCOMs. CEA directed Rajasthan to do combined

system study to optimize the cost of this project.

A.14.8 After deliberation, forum approved the proposal.

Decision of the Forum:

Forum accorded technical approval for installation of total 1991 number of capacitor

banks in Rajasthan under PSDF as detailed below:

S.

No.

Entity Voltage  level  of  Capacitor

banks

No. of Capacitor banks

1. RVPN 33 kV 100
2. JVVNL 11 kV 511
3. AVVNL 11 kV 650
4. JdVVNL 11 kV 730

A.15 Sensitization for Use of PushP Portal (Agenda by NRPC Secretariat)

A.15.1 EE (P), NRPC apprised that agenda was discussed in 64th  NRPC meeting (held on

24.03.2023) wherein utilities were sensitized for  use of  PushP portal  for  Optimal

Utilization of Resources & Reduction in cost of Power for Consumers. 
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A.15.2 Member Secretary, NRPC highlighted the discussion of PushP portal done in NPC

meeting and stated that most proactive state is Telangana while Northern region has

less participants. It was also discussed that State Generating Stations (SGS) units

with sufficient coal storage, under RSD, may participate on this portal for meeting the

peak demand of other States and National Grid. 

A.15.3 It was stated that a meeting was taken by Chairperson, CEA on 08.08.2023 and he

highlighted that thermal generating units may leverage the facility of PushP portal. It

will ensure capacity utilization of plants and at the same time may provide cheaper

power to consumers as PushP portal facilitates power at regulated tariff. Further, the

States will also be benefitted as corresponding fixed charge shall be transferred to

the beneficiary. 

A.15.4 UPSLDC representative informed that they are not having its acces.

A.15.5 EE  (C),  NRPC  highlighted  that  UPPCL  power  purchase  cell  has  been  given

credentials  for  PushP  portal  and  separate  rights  are  given  to  SLDC.  The  main

function of SLDCs is coordination.

A.15.6 Chairperson,  NRPC  highlighted  that  PushP  portal  may  be  made  free  of  any

regulatory issue so that States may feel comfortable to be on-board.

Decision of the Forum:

 Forum noted the utility of PushP portal and requested utilities to utilize at maximum.

A.16 Notification of CERC Regulations (Agenda by NRPC Secretariat)

A.16.1 EE (P) apprised that CERC has notified following regulations w.e.f 01.10.2023:

i. Central  Electricity  Regulatory  Commission  (Indian  Electricity  Grid  Code)

Regulations, 2023 

ii. Central  Electricity  Regulatory  Commission  (Connectivity  and  General

Network Access to the inter-State Transmission System) (First Amendment)

Regulations, 2023 

A.16.2 A  brief  presentation  was  given  by  NRPC  Secretariat  on  IEGC  2023  which  has

following chapters:

1. Preliminary (Scope & Extent of Applications, Definitions)

2. Resource planning code (NEW)

3. Connection Code

4. Protection Code (NEW)

5. Commissioning and Commercial Operation Code

6. Operating Code
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7. Scheduling and Despatch Code

8. Cyber Security (NEW)

9. Monitoring and Compliance Code

10.Accounting and Pool Settlement System

A.16.3 EE (P) highlighted about three newly added chapters in IEGC 2023 are as: 

i. Resource Planning Code

ii. Protection Code

iii. Cyber Security

A.16.4 EE(P)  apprised  about  protection  code  and  stated  about  Protection  Protocol,

Protection Settings, Protection Audit Plan, System Protection Scheme & Recording

Instruments.

A.16.5 EE(C) apprised commissioning and commercial  operation code and stated about

Start-Up/ Infirm Power, Notice of Trial Run, Trial Run of Thermal Generating Unit,

Hydro Generating Unit, Solar Generating Station, Wind Generating Station, Storage/

Hybrid Generating Station & Transmission System.

A.16.6 EE (C) subsequently, stated about Certificate of Successful Trail run, declaration by

Generating  Comp-any  &  Transmission  Licensee,  Declaration  of  Commercial

Operation and Commercial Operation Date.

A.16.7 EE(O) apprised about Operation code and stated about System Security, Islanding,

Under  frequency  and  df/dt  defense  mechanism,  frequency  control  and  reserves,

Operational  Planning timeline  and activity  list,  Demand Estimation,  Generation  &

Adequacy Estimation,  Operation  Planning Study,  System Restoration,  Real  Time

Operation, Post Dispatch Analysis & Field Testing for Model validation.

A.16.8 Chairperson, NRPC highlighted that all utilities need to go through CERC Grid code.

A.16.9 Member Secretary, NRPC stressed that detailed discussion would be done and a

separate  workshop  would  be  arranged  in  NRPC/NRLDC  on  IEGC  2023  for

familiarization of all NR utilities.

Decision of the Forum:

Forum requested utilities to have a understanding of CERC Grid code 2023 and

conveyed that a workshop shall be arranged by NRPC/NRLDC on new grid code.

A.17 Reimbursement of Expenditure of NRPC Sectt. for FY 2023-24 by the Members

of NRPC (agenda by NRPC Secretariat)
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A.17.1 EE  (P),  NRPC  apprised  that  constituent  members  are  required  to  pay  annual

contribution which is decided on the basis of estimated expenditure of next financial

year and balance amount in the NRPC fund (if any).

A.17.2 Member  Secretary,  NRPC  informed  that  current  contribution  has  been  Rs

10,00,000/- (Rs Ten Lakhs only) per member per year since financial year 2018-19.

A.17.3 During the year 2023-24 additional expenditure is required due to replacement of the

lift, one hired EV vehicle for NRPC office, maintenance/painting of NRPC office &

colony  building,  renewal  of  various  AMCs  and  procurement  of  laptop/desktop

computers etc. (Annual Budget for FY 2023-24 is attached as Annexure-VI.)

A.17.4 During previous years, saving are good enough to meet additional expenses, hence

NRPC secretariat has decided not to increase the NRPC member contribution fee for

financial year 2023-24. Accordingly, contribution amount for FY 2023-24 is proposed

as INR 10,00,000/- (Rs Ten Lakhs only) per member only.

A.17.5 Member  Secretary,  NRPC  informed  that  NRPC  Fund  is  audited  annually  by

Independent Auditor and also by GoI Auditors. Recently tender for audit has been

awarded for year 2020-21 & 2021-22 and audit work is under progress. 

A.17.6 EE (P)  proposed that  members  may complete  reimbursement  in  NRPC fund by

31.10.2023. As already decided in earlier NRPC meeting, 1% simple interest per

month  on late  payment  shall  be  payable.  NRPC would  issue demand letters  by

01.09.2023 with request for payment by 31.10.2023 and interest for current FY 2023-

24 would be levied from November, 2023 onwards. Payment made during month

would also invite 1% interest. 

Decision of the Forum:

Forum approved following:

i. Annual  contribution fee of NRPC shall  be  INR 10,00,000/-  (Rs Ten Lakhs

only) per member.

ii. 1% simple interest per month on late payment shall be payable. NRPC would

issue  demand  letters  by  01.09.2023  and  interest  for  current  FY  2023-24

would be levied from November, 2023 onwards. Payment made during month

would also invite 1% interest. 

A.18 Outstanding  Contribution  by  the  Constituent  Members  (Agenda  by  NRPC

Secretariat)
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A.18.1 EE  (P)  apprised  that  JKPDCL,  JKPDD  and  DVVNL  have  pending  membership

payments of 32 lakhs, 21.8 lakhs and 10.5 lakhs respectively, details of which are

mentioned below: 

S. 

No

. 

Name of 

Constituent 

Financial Year Outstanding 

amount (Rs) 

Penalty 

(Rs) 

1 JKPDCL/JKPDD 2014-15 11,00,000 -

2 JKPDCL/JKPDD 2015-16 11,00,000 -

3 JKPDCL/JKPDD 2018-19 10,00,000 -

4 JKPDCL/JKPDD 2019-20 10,00,000 -

5 JKPDCL/JKPDD 2021-22 10,00,000 1,80,000 

6 Dakshinanchal 

Vidyut Vitran 

Nigam Limited 

2022-23 10,00,000 50,000 

Total 64,53,000 Rs

A.18.2 He informed that Dakshinanchal Vidyut Vitran Nigam Limited (DVVNL) has now paid

total fee of Rs 10,50,000 including penalty. However, payment is awaited from J&K.

A.18.3 He  further  highlighted  that  J&K  has  paid  the  contribution  for  year  2022-23  but

previous huge amount is still pending.

A.18.4 Member Secretary, NRPC requested all  members to contribute in the fund timely

and to avoid any penalty as sufficient time is given to do the same.

A.18.5 J&K representative stated that as per their record, contribution fee for year 2021-22

is pending rest other have been paid already.

A.18.6 Member Secretary, NRPC stated that J&K may send receipt of transactions to NRPC

Secretariat  so  that  payments  received  from  J&K  can  be  checked  again  for

reconciliation of the same.

Decision of the Forum:

Forum  requested  J&K  to  send  a  letter  to  NRPC  Secretariat  attaching  proof  of

payment done for NRPC contribution fee for FY 2014-15, 2015-16, 2018-19, 2019-

20, and 2021-22 for reconciliation at NRPC Secretariat.  
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A.19 Approval  of  Renovation  Modernization  &  Upgradation  (RMU)  Works  of

Substations  Under  PSDF  scheme  (Agenda  by  Ladakh  Power  Development

Department, UT of Ladakh)

A.19.1 EE  (P),  NRPC  apprised  that  Ladakh  got  its  first  internal  66/11  KV  level  grid

operationalized in the year 2012-13 after the commissioning of 44 MW Chutak and

45 MW Nimbo Bazgo HEP projects of NHPC and subsequently the local grid was

connected to the northern grid in 2019.

A.19.2 That  66  KV line along with  66/11 KV substations were  commissioned by NHPC

under RGGVY scheme in FY 2012-13 however these equipment are much older

(2009-19).

A.19.3 At present, LPDD is facing difficulties in operation and maintenance of these stations

due to degradation. It is observed that the degradation of the substation equipment is

on higher scale, due to the extreme climatic conditions of Ladakh.

A.19.4 LPDD has proposed for taking up Renovation Modernization & Upgradation (RMU)

of these substations under PSDF scheme. A DPR is under preparation by Ladakh in

this regard. 

A.19.5 LPPD has requested forum to grant approval in favour of LPDD for preparing a DPR

for taking up RMU of the same. Further, it has also been requested that a 3rd Party

Protection Audit of these stations may kindly be taken up through NRPC to ascertain

the claims of LPDD for going ahead with RMU of these substations.

A.19.6 Member Secretary,  NRPC highlighted that  Ladakh was requested to  depute  any

official to attend the NRPC meeting but due to their prior urgent meeting no one is

present in the meeting. He mentioned that a group of officers may be formed for

protection audit of sub-stations of Ladakh. 

A.19.7 Chairperson, NRPC stated that nominations of officials of protection domain from

state utilities may also be taken in 3rd party protection audit group.

Decision of the Forum:

Forum decided to form group of officials to conduct 3 rd party Protection Audit  of

LPPD sub-stations. LPPD was requested to facilitate protection audit.  LPPD was

also requested to prepare and put up DPR for RMU project for approval of NRPC in

upcoming meetings.

A.20 Opening of letter of Credit (LC) in Favour of NHPC Ltd. for Power Supply to

JKPCL, J&K from NHPC Power Stations (agenda by NHPC)
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A.20.1 NHPC Representative stated that  they are repeatedly  requesting JKPCL, J&K to

open letter of credit (LC) for an amount of 96.76 Crs in accordance with letter of MoP

notification  no.  23/22/2019-  R&R  (Part-4)  dated  03.06.2022  “Electricity  (Late

Payment Surcharge and Related matters) Rules, 2022”. However JKPCL, J&K has

yet not opened the LC for the requisite amount in favour of NHPC Ltd.

A.20.2 NHPC Ltd. reiterated that in accordance with the Ministry of Power (MoP), Govt. of

India notification mentioned, requisite LC is necessarily required to be opened by

distribution company in favour of generating company before schedule of power to

them.

A.20.3 LC is to be opened by JKPCL, J&K of mentioned amount worked out on the basis of

105% of last 12 months average billing. In this regard, last reminder was sent to

JKPCL, J&K on 11.08.2023.

A.20.4 Member  Secretary,  NRPC  highlighted  that  the  issue  is  same  as  of  SJVN.  So

discussion on the same has already been done under agenda no. 7 of this meeting.

Decision of the Forum:

Forum decided to send a DO letter by Chairperson, NRPC to Secretary (Power),

J&K and MHA, GOI highlighting the issue for early resolution.

A.21 Replacement  of  Various  Size  of  ACSR  Conductor  (i.e.

wolf/panther/zebra/moose)  with  Equivalent  HTLS  Conductor  to  Reduce  the

Overloading of Existing Transmission Lines and also to Improve the Reliability

of Power System in Haryana under PSDF Grant (agenda by HVPN)

A.21.1 EE (P) apprised about agenda of HVPN regarding re-conductoring work on their line.

A.21.2 HVPN representative added that  due to exponential growth in power demand, the

existing lines are unable to cater power demand in the various region of Haryana. It

is further submitted that erection of new lines in these regions are not feasible due to

non-availability of RoW (Right of  Way).  Therefore, replacement of  existing ACSR

conductors with equivalent HTLS conductor of higher current carrying capacity is the

only available option to reduce the overloading of existing lines and also to improve

the reliability with capability to cater the increased load demand in Haryana. 

A.21.3 He explained that the designing of HTLS conductor depends a lot on the conductors

ageing effect on sag and tension, existing creep mitigation methods of the conductor

and the profile of existing Transmission lines. Therefore, all the works have been

packaged as per existing size (type) of the conductor i.e. wolf,  Panther, Zebra &
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Moose.  Accordingly,  following  3  no.  packages  have  been  prepared  with  overall

estimated cost of Rs. 290 Crore (approx.) (Annexure-VII).

A.21.4 Chairperson, NRPC highlighted that there are multiple cases of right of way issues in

NCR region so HTLS conductor is better option.

A.21.5 Member Secretary, NRPC appreciated the HVPN for their proposal and addressed

the importance of PSDF for improvement of grid network.

A.21.6 CTU representative stated that intra-state network augmentation may be discussed

at CEA level first for technical feasibility.

Decision of the Forum:

Forum  accorded  in-principal  approval  to  proposal  of  HVPN  for  replacement  of

various  size  of  ACSR  conductor  (i.e.  wolf/panther/zebra/moose)  with  equivalent

HTLS conductor. HVPN was requested to approach CEA for technical evaluation

and accordingly, DPR for PSDF may be put up for approval of NRPC in upcoming

meetings.

A.22 Non submission of Letter of Credit (LC) by M/s. JKPCL (agenda by NPCIL)

A.22.1 NPCIL representative apprised that as per Power Purchase Agreement the Discom-

M/s. JKPCL is required to open LC as payment security mechanism for an amount

worked out on the basis of 105% of last 12 months average billing.

A.22.2 He highlighted that LC of JKPCL has expired on 13.11.2019, and since then, inspite

of various reminders, DISCOM has not acceded to open LC in favour of NPCIL for

power  supplied from Rajasthan Atomic Power  Station  and Narora  Atomic  Power

Station.

A.22.3 He further stated that NPCIL wants to get it resolved amicably without any litigation

or arbitration way. Accordingly, he requested Forum to sort the matter on its level.

A.20.5 Member Secretary, NRPC highlighted that the issue is same as of SJVN and NHPC.

So discussion on the same has already been done under agenda no. 7 and 20 of

this meeting.

Decision of the Forum:

Forum decided to send a DO letter by Chairperson, NRPC to Secretary (Power),

J&K and MHA, GOI highlighting the issue for early resolution.

33

File No.CEA-GO-17-14(13)/1/2023-NRPC
I/30219/2023

42



68th NRPC Meeting (18th August 2023)–Minutes of Meeting

A.23 Rebate Availed by Rajasthan DISCOM (JVVNL, JDVNL & AVVNL) without LC

(agenda by NPCIL)

A.23.1 NPCIL  representative  apprised  that  the  LC  of  Rajasthan  Discom  expired  on

31.03.2017. In the interim period before renewal of LC, the Discom settled the bill for

the period April 2017 to November 2017 net of rebate at Rs. 13.79 Crs.

A.23.2 He highlighted that this rebate is not in line with PPA conditions, whereby in absence

of LC, DISCOMis not eligible to claim any rebate. In spite of various follow up the

Discom has failed to release the rebate amount.

A.23.3 NPCIL  representative  highlighted  reason  informed  for  delay  in  opening  LC  was

merger of their bank SBBJ with SBI.

Decision of the Forum:

Forum decided that NRPC Sectt. may have a separate meeting for LC related issues

of Rajasthan.

A.24 PPA with TATA Power, BYPL & BRPL for NAPS & RAPS (agenda by NPCIL)

A.24.1 NPCIL representative apprised that PPA with TATA Power, BYPL & BRPL for NAPS

& RAPS expired on 26.04.2020 and it has been put up to DERC for consideration.

A.24.2 He highlighted that DERC hearing was scheduled on 17.11.2022 and next date of

hearing is yet to be notified. Forum is requested to address DERC to do further

process at the earliest.

Decision of the Forum:

Forum agreed to request DERC to expedite the matter of NPCIL regarding PPA with

TATA Power, BYPL & BRPL for NAPS & RAPS.

*****
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S. No. NRPC Member Category Nominated/ 
Notified/Delegated Member

E-mail

1 Member (GO&D), CEA Member (Grid Operation & Distribution), 
Central Electricity Authority (CEA)

Member (GO&D), CEA member.god@cea.nic.in

2 Member (PS), CEA Nodal Agency appointed by the Government 
of India for coordinating
cross-border power transactions

Member (PS), CEA memberpscea@nic.in

3 CTUIL Central Transmission Utility Chief Operating Officer pcgarg@powergrid.in

4 PGCIL Central Government owned Transmission 
Company

Director (Operations) tyagir@powergrid.in 

5 NLDC National Load Despatch Centre Executive Director scsaxena@grid-india.in

6 NRLDC Northern Regional Load Despatch Centre Executive Director rk.porwal@grid-india.in

7 NTPC Director (Finance) jaikumar@ntpc.co.in
8 BBMB Chairman cman@bbmb.nic.in
9 THDC ED (PSP&APP) lpjoshi@thdc.co.in

10 SJVN CMD sectt.cmd@sjvn.nic.in
11 NHPC Director (Technical) ykchaubey@nhpc.nic.in
12 NPCIL Director (Finance) df@npcil.co.in
13 Delhi SLDC General Manager gmsldc@delhisldc.org
14 Haryana SLDC  Chief Engineer (SO&C) cesocomm@hvpn.org.in
15 Rajasthan SLDC Chief Engineer (LD) ce.ld@rvpn.co.in
16 Uttar Pradesh SLDC Director directorsldc@upsldc.org
17 Uttarakhand SLDC Chief Engineer  anupam_singh@ptcul.org
18 Punjab SLDC Chief Engineer ce-sldc@punjabsldc.org
19 Himachal Pradesh SLDC Chief Engineer cehpsldc@gmail.com
20 DTL CMD cmd@dtl.gov.in
21 HVPNL Managing Director md@hvpn.org.in
22 RRVPNL CMD cmd.rvpn@rvpn.co.in
23 UPPTCL Managing Director md@upptcl.org
24 PTCUL Managing Director md@ptcul.org
25 PSTCL CMD cmd@pstcl.org
26 HPPTCL Managing Director md.tcl@hpmail.in
27 IPGCL Managing Director md.ipgpp@nic.in
28 HPGCL Managing Director md@hpgcl.org.in
29 RRVUNL CMD cmd@rrvun.com
30 UPRVUNL Managing Director md@uprvunl.org
31 UJVNL Managing Director md@ujvnl.com
32 HPPCL Managing Director md@hppcl.in
33 PSPCL State Generating Company & State owned 

Distribution Company
CMD cmd-pspcl@pspcl.in

34 DHBVN Director (Projects) directorprojects@dhbvn.org.in
35 Jaipur Vidyut Vitran Nigam 

Ltd.
Managing Director md@jvvnl.org

36 Madhyanchal Vidyut Vitaran 
Nigam Ltd.

Managing Director mdmvvnl@gmail.com

37 UPCL Managing Director md@upcl.org
38 HPSEB Managing Director md@hpseb.in
39 Prayagraj Power Generation 

Co. Ltd.
Head (Commercial & 

Regulatory)
sanjay.bhargava@tatapower.com

40 Aravali Power Company 
Pvt. Ltd

CEO SRBODANKI@NTPC.CO.IN

41 CLP Jhajjar Power Ltd., CEO rajneesh.setia@apraava.com

42 Talwandi Sabo Power Ltd. COO Vibhav.Agarwal@vedanta.co.in

43 Nabha Power Limited CEO sk.narang@larsentoubro.com

44 Lanco Anpara Power Ltd President sudheer.kothapalli@lancogroup.com

45 Rosa Power Supply 
Company Ltd

Station Director Hirday.tomar@relianceada.com

46 Lalitpur Power Generation 
Company Ltd

Managing Director vksbankoti@bajajenergy.com

47 MEJA Urja Nigam Ltd. CEO hopmeja@ntpc.co.in

48 Adani Power Rajasthan 
Limited

COO, Thermal, O&M jayadeb.nanda@adani.com

49 JSW Energy Ltd. (KWHEP) Head Regulatory & Power 
Sales

jyotiprakash.panda@jsw.in

50 RENEW POWER
IPP having less than 1000 MW installed 
capacity (alphabetical rotaional basis)

CEO sumant@renew.com

51 UT of J&K Chief Engineer, JKPTCL sojpdd@gmail.com

52 UT of Ladakh Chief Engineer, LPDD cepdladakh@gmail.com

53 UT of Chandigarh Executive Engineer, EWEDC elop2-chd@nic.in

54 BYPL Private Distribution Company in region 
(alphabetical rotaional basis)

CEO Amarjeet.Sheoran@relianceada.com

55 Bikaner Khetri Transmission 
Limited

Private transmission licensee (nominated by 
cetral govt.)

Vice-President nihar.raj@adani.com

56 Adani Enterprises Electricity Trader (nominated by central 
govt.)

Head Power
Sales & Trading

anshul.garg@adani.com

57 Ajmer Vidyut Vitran Nigam 
Ltd.

Special Invitee Managing Director md.avvnl@rajasthan.gov.in

RE Holding companies in NR with installed capacity of more than 1000 MW (provsional members as decided in 59th NRPC meeting)

List of addressee (via mail)

Special Invitees: 

From each of the Union Territories in the 
region, a representative nominated by the 
administration of the Union Territory 
concerned out of the entities engaged in 
generation/ transmission/ distribution of 
electricity in the Union Territory.

NRPC Members for FY 2023-24

State owned Distribution Company 
(alphabetical rotaional basis/nominated by 
state govt.)

State Load Despatch Centre

State Transmission Utility

Central Generating Company

State Generating Company

IPP having more than 1000 MW installed 
capacity 



Special Invitees: 

1.
Pradesh, Block No.2, 5th Floor, A.P. Civil Secretariat, Itangar-791111. [Email: 
chowna.mein@gov.in]Tel -03602212671 

2. Shri Ginko Lingi, Chairman, TCC, NERPC & Chief Engineer (P), TPMZ , 
Department of Power, Govt. of Arunachal Pradesh, Vidyut Bhawan, zero Point, 
Itanagar-791111. [Email: ginko.lingi@gmail.com] Tel  -9612153184 

3.  Shri K Vijayanand, Chairperson, SRPC, Chairman & Managing Director , 
Transmission Corporation of Andhra Pradesh Limited, Vidyut Soudha, Gunadala, 
Eluru Rd, Vijayawada, Andhra Pradesh 520004. [Email: 
cmd.aptransco@aptrandco.in ;  vjanand@nic.in ] Tel -08662429201 

4. Shri AKV Bhaskar, Chairperson TCC, SRPC, Director (Trasmission & Grid 
Management), Transmission Corporation of Andhra Pradesh Limited, Vidyut 
Soudha, Gunadala,Eluru Rd, Vijayawada, Andhra Pradesh 520004. [ 
Email: kannanvenkatabhaskar.angulabharanam@aptransco.co.in] Tel -.08662429209  

5. Sri Nikunja Bihari Dhal, IAS, Chairman, ERPC, Additional Chief Secretary to Govt., 
Department of Energy, Govt. of Odisha, Bhubaneswar. [Email-
chairman@gridco.co.in ] Tel -06742540098 

6. Shri Trilochan Panda, Managing Director, GRIDCO, Chairperson TCC, ERPC, 
GRIDCO Limited, Regd. Office: Janpath, Bhubaneswar  751022. Tel -06742540877 
[Email- md@gridco.co.in ] 

7. Shri Sanjay Dubey, Chairman, WRPC & Principal Secretary(Energy), GoMP, VB-2, 
Vallabh Bhawan Annex, Mantralay, Bhopal: 462 001 (M.P.), Email: 
psenergyn@gmail.com, Tel. 0755-2708031 

8. Shri Raghuraj Rajendran, Chairman-TCC, WRPC & Managing Director MPPMCL, 
Block No-15, Shakti Bhawan, Vidyut Nagar, Rampur, Jabalpur-482008. [Email-
mdofmppmcl@gmail.com] 

9. Smt. Rishika Saran, Member Secretary, NPC, Sewa Bhawan, R. K. Puram, New 
Delhi-66 [Email-cenpc-cea@gov.in] 

10. Shri Deepak Kumar, Member Secretary, WRPC, Plot No- F-3, MIDC Area, Marol, 
Opp. SEEPZ, Central Road, Andheri (East), Mumbai-40093.[ email: ms-
wrpc@nic.in] Tel - 02228221636 

11. Shri Asit Singh, Member Secretary, SRPC, No.29, Race Course Cross Road, 
Bengaluru-560009. [Email: mssrpc-ka@nic.in] Tel -08022287205/9449047107 

12. Shri N.S. Mondal,  Member Secretary, ERPC,14,Golf Club Road, ERPC Building, 
Tollygunje,Kolkata-700033. [Email: mserpc-power@nic.in ]- Tel 
03324239651/9958389967 

13. Shri K B Jagtap, Member Secretary, NERPC, NERPC Complex, Dong Parmaw, 
Lapalang, Shillong-793006. [Email: ms-nerpc@gov.in ] Tel -03642534077/ 
8652776033 

****** 



Sr. No. Utility/Organization Name of officer (Sh/Smt) Designation Office address E-mail

1 Sh. Mohammed Shayin Chairperson NRPC-cum- MD, HVPNL Shakti Bhawan,Panchkula md@hvpn.org.in

2 V K Singh MS Katwaria Sarai, New Delhi vksinghcea@gmail.com

3 Santosh Kumar SE Katwaria Sarai, New Delhi seo-nrpc@nic.in

4 Anzum Parwej SE Katwaria Sarai, New Delhi anjum.parwej@nic.in

5 Reeturaj Pandey EE Katwaria Sarai, New Delhi pandeyr.cea@gov.in

6 Pushpa Rani Rao PSO Katwaria Sarai, New Delhi pushprrao@gmail.com

7 Rajat Dixit AEE Katwaria Sarai, New Delhi dixit.rajat@gov.in

8 Omkishor EE Katwaria Sarai, New Delhi

9 Praveen Jangra EE Katwaria Sarai, New Delhi praveen.cea@gov.in

10 Lokesh Agrawal AE Katwaria Sarai, New Delhi lokesh.cea@gov.in

11 ERPC N S Mondal MS, ERPC Kolkata 

12 WRPC Deepak Kumar Member Secretary, WRPC Andheri East , Mumbai deepak.cea@gmail.com

13 Jaikumar Srinivasan Director (Finance) Scope Complex, New Delhi df@ntpc.co.in

14 Ajay Dua ED-Commercial Sector-24, Noida

15 Shankar Saran GM-C Sector-24, Noida

16 Parimal Piyush AGM-C Sector-24, Noida

17
HPPCL

Sh. Shivam Pratap Singh (IAS) Director (E) Himfed Bhavan, New Shimla dir_elect@hppcl.in

18 JSW Energy Ltd. Mr. Jyotiprakash Panda Vice President, Head of Power Sales and RegulatoryJSW Center, Bandra Kurla Complex, Bandra (E), Mumbai

19 Sh. S. Adhikari Executive Director (O&M) NHPC Limited, Faridabad sadhikari@nhpc.nic.in

20 Amitabh Jha General Manager (Electrical) NHPC Limited, Faridabad amitabhjha@nhpc.nic.in

21 Sh. Vijay Kumar GSM (E) NHPC Limited, Faridabad vijayk@nhpc.nic.in

22 Sh. Jagnath Pani SM (E) NHPC Limited, Faridabad jaganathpani@nhpc.nic.in

23 Sh. Harish Sharma Chief General Manager (C&SO) Shimla (H.P.)

NTPC
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24 Sh. Ashok Kumar General Manager (C&SO) New Delhi

25 Sh. Rajeev Agarwal DGM(E) Rampur HPS, Bayal rajeev_sjvnl@rediffmail.com

26 Er. Amarjit Singh Juneja Member (Power) BBMB, Chandigarh mp@bbmb.nic.in

27 Er. Ajay Kumar Sharma Special Secretary BBMB, Chandigarh spsecy@bbmb.nic.in

28 Er. Ruchi Sharma Director / Power Regulation BBMB, Chandigarh dirpr@bbmb.nic.in

29 Er. Rajesh Kumar Thaman Joint Secretary to Member (Power) BBMB, Chandigarh jsmp@bbmb.nic.in

30 UJVN Ltd. Sh. K. K. Jaiswal General manager (Commercial ) UJVN ltd., Ujjwal Maharani Bagh GMS Road, Dehradunkkjaiswal99@gmail.com

31 BSES Yamuna Power Ltd Sh. Jitendra Nalwaya Vice President BSES Yamuna Power Ltd jitendra.nalwaya@relianceada.com

32 PTCUL Er. H.S. Hyanki Chief Engineer (T&C)/(O&M) Kumaon ZonePTCUL, Kumaon hitendra0107@gmail.com

33 SLDC UTTARAKHAND Er. Anupam Singh Chief Engineer (SLDC & SCADA ) SLDC Uttarkhand anupam_singh@ptcul.org

34 RUVNL Sh. S K Singhal TA to Chairman and MD (RUVNL) RUVNL, Jaipur md.ruvnl@rajasthan.gov.in

35 Sh. Ajay Kumar Sharma Whole Time Director (Operations) RVPN, Jaipur dir.oper@rvpn.co.in

36 Sh. M.K. Soni Superintending Engineer (T&C) RVPN, Kankani Jodhpur se.tnc.kankani@rvpn.co.in

37 Sh. Sanjay Mathur Executive Engineer (P&P) RVPN, Jaipur xen2.pp@rvpn.co.in

38 Rajasthan-SLDC Sh. Mukul Bhargava Superintending Engineer (SOLD) SLDC, Rajasthan se.sold@rvpn.co.in

39 CTUIL Sh Kashish Bhambhani Genaral Manager (Northern Region) CTUIL, GURGAON kashish@powergrid.in

40 UP-STU Er. Pankaj Saxena SE-STU UP-STU smart.saxena@gmail.com

41 UPPTCL Er. satendra kumar SE Planning UPPTCL setpps@upptcl.org

42 HPPTCL Sh. Rajiv Sood Director (P&C), HPPTCL Shimla (H.P.) STU rajivsoodhp@gmail.com

43 APCPL Prashant Jain AGM(EEMG) APCPL-IGSTPP Jharli Dist.Jhajjar prashantjain@ntpc.co.in

44 PSPCL Er. Parmjeet Singh Director/ Generation PSEB Head Office, The Mall, Patiala director-generation@pspcl.in 

45 Er. Karanbir Singh Sr. Executive Engineer kangrahills1770@gmail.com

46 Er. Rohit Kumar Assistant Engineer choudhary.rohit2012@gmail.com

RVPN

HPSLDC

SJVN Ltd.

BBMB

mailto:mp@bbmb.nic.in
mailto:spsecy@bbmb.nic.in
mailto:dirpr@bbmb.nic.in
mailto:jsmp@bbmb.nic.in
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mailto:xen2.pp@rvpn.co.in
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47 JVVNL  Sh.Rakesh Dusad Executive Engineer(DF) JVVNL Jaipur sermdf@jvvnl.org

48 UPRVUNL SUNEEL KUMAR Executive Engineer UPRVUNL suneelppmm@gmail.com

49 Sh. Ashok Kumar Add. Chief Engineer (Projects)

50 Sh. Jagrat Gupta Executive Engineer/TA

51 UPSLDC Er. Arshad Jamal Siddiqui Chief Engineer UPSLDC, Lucknow ajsiddiqui1962@gmail.com

52 Er. Manoj Upreti Director Operation HPSEBL

53 Er. Mandeep Singh Chief Engineer System Operation HPSEBL

54 Sri A.K. Mishra Executive Director Powergrid, NR1 akmishra2@powergrid.in

55 Sri A.K. Behera Chief General Manager Powergrid, NR1 akbehera@powergrid.in

56 Sh. Abhay Kumar CGM AM NR3 Jammu abhaykumar@powergrid.in

57 Punjab SLDC Er.A.P.Singh Chief Engineer PSLDC, PSTCL, Patiala ce-sldc@pstcl.org

58 DTL Sh. Birendra Prasad GM(T) Delhi Transco Limited DTL, Delhi bprasadgm.dtl@gmail.com

59 Sh. Suresh Kumar Bansal Director/Technical Shakti Bhawan,Panchkula directortechnical@hvpn.org.in

60 Sh. Chander Deep Sangwan Chief Enginer HVPNL Industrial Area Phase II, Panchkula Haryanacdsangwan@yahoo.com

61 Neeraj Hooda Executive Engineer Shakti Bhawan,Panchkula xenec1@hvpn.org.in

62 CTUIL Sh Kashish Bhambhani General Manager Gurgaon jasbir@powergrid.in

63 PSPCL Er. Ravinder Singh Saini Director Commercial PSEB Head Office, The Mall, Patiala director-commercial-pspcl@pspcl.in

64 PPGCL, Bara Sanjay Bhargava Head - Commercial & Regulatory PPGCL:, Bara , Prayagraj (U.P.) sanjay.bhargava@tatapower.com

65 Somara Lakra Chief General Manager NRLDC, New Delhi somara.lakra@grid-india.in

66 Alok Kumar General Manager NRLDC, New Delhi alok.kumar@grid-india.in

67 Ibtesam Asif Assistant Manager NRLDC, New Delhi asif@grid-india.in

68 JDVVNL Mangi Lal Benda Nodal Project Officer ( Superintending Engineer)New Power House Jodhpur seinsjdvvnl@gmail.com

HPSEBL

AVVNL

NRLDC

Powergrid 

HVPN
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69 CLP Jhajjar (Apraava 

Energy)

Shashi Saini Sr. Manager-Electrical Maintenence Jhajjar Power Limited, Jhajjar, Haryana shashi.saini@apraava.com

70 NPCIL Choudhary Nitin R Outstanding Scientist and Executive 

Director (Commercial)

8th Floor, VSB, Anushkatinagar, Mumbai, 

400094

edcomml@npcil.co.in,nrchoudhary@

gmail.com

71 DHBVN Er. Neeraj Ahuja Director/Projects DHBVN, Hisar directorprojects@dhbvn.org.in
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PRAOEEP K:-SINHA 
Secretary 

Governmant of India 

- ..... . 

D.O. NO.20/6/2014·0M 

Oe.r A).M IJq.f,', 

Ministry of Power 
Shram Shakli Bhawan 

New Delhi - 110001 

~1f~ 
-wf "Wln '1'R 

1~ ~-II()()OI 
Tele: 23710271123711316 

Fax : 23721487 
E.-mail: secy-power@nic.in 

05.12.2014 

As you .are aware, India hes one of the largest A.C. 'Synchronous Transmission Grtds In the 
world with more than'3 lakhs circuit kms of 220kV and above lines which form the backbone of the 
Indian Power System. 

2. However, this huge network needs to be operated in a sustained and secure manner, 
particularly. during the time of natural disasters, Failure to do so leads to severe constraints not 
only In meeting the power demand but also poses serious problems in maintaining safety and 
security of the Grid. Diltlcult situations came to light In the wake 01 recent natural disasters, such 
as, floods in J&K and Phailin as well as Hud-Hud cyclone in Odishe and Andhra Pradesh. These 
disasters caused extensive damage to transmissipn networks resulUng in wide spread disruption 
of many important transmission links and substations affecting power supply for long periods due 

. to Ihe time taken in restoration. 

3. You would eppreclate that under such adverse sltuation~ , the availability of an effective 
mechanism for emergent restlJr?~ion of transmission lines in the shortest possible time is of utmost 
importance. Immediate and temporary restoration of tfaflsmission networks is possible by 
deploying the "Emergency Resloration Systems (ERS)." Grid Standards notified by the Cenlral 
ElectriCity Authority(CEA) stipulale that every Transmission Licensee shall have an arrangement 
for restoration 01 transmission lines 01 al least 220kV and above Ihrough lhe use of ERS. 
However, presently the Stales do not possess such ERS infraslruclure.· Consequently, 
POWERGRID becomes the last resort whose ERS infrast(1Jcture ,is also limited. 

4. . Therefpre, deployment of adequate ERS infrastru<?tufE; with the State3 ;$ necessary. In this 
connection, CEA had recenllyconvened a meeting of Ihe representatives irom Stale Utilities, 
CTUs and RPCs 10 deliberate .and review their preparedness 10 effectively restore transmission 
networks in times of emergency. Based on the inpuls received, an Indicative requirement of ERS 
for Slates has been assessed which is at Annex-I. Further, CEA has also formulated guidelines 
for planning, deployment and procuremenl of such ERS inlraslructure (Annex-II). 

5. J would, therefore, request you to please issue necessary directives to Transmission 
UHmlesl Transmission licensees operating in your State to take stock, procure appropriate number 
of ERS infrastruclure and place Ihem al slrategic localions. Action taken by Ihe Utilities in Ihis 
regard may be inlonned to the CEA and Ille Minlslry of Power, at the earliest. 

With regards, 

End: as above 

Shri Ramesh Negl 
Chief Secrelary 
Go,1 of Arur13cl)al ~,:.ad~sh 
lIanagar 

• ~~- b'f4~~~J(, 
{jJ RIGHTTO 

== INFORMATION 

yourr;: 

( Pr.deep K. Sinha) 

o 

.' 
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Availability and PrQRoscd Plan for deploym.llt of ERS 

.-

si. Region 
,--"~-r=--:--'----r;:c-:---:c;;::-::C-;--""7T--;-~77,--;--;-;c '-,r=-------'

State Utilities I Avall.bi Addition.. Remark 

tjo. PGCIJ., lily of 1 ERS set 
ERS sct. to be 

procured 

~-~---~----~------+--~-+-----+--------~ 

1--:-1 -+N:7o-r-:t:-h-cr-n-;R::-e-g-:-io-ll-' 1- ---~---+-~--+----- ------------
~--~~'~.-----~-----.-~----f--l~~---

PCCIL NRI . 3 

NR2 1 
~ ... ~-------I~----~----+-~~~---------~ I Haryana .. 1 '-
!-·-1-:::-

2
·---·----l-::-:

1
.
j
:
P
"'--.----I--.-. - +----=Ic----+--,H==--'\ ----~ 

J \y (errRill 

3 --!-Y&K .----f-.- ---- +--"-1 ---+----·--d;-'o-----I 

I----f--.--.----:-c -=:--~-;-----t----}------I-_-------
4 . l'uujab - 2 . 

- c-s-·-·---,---J--=R-n'jsc:th-a-n-~--t--.. ---J------=-3 ~--.. +----... --. --.-
I----I--.-- .. ----~-I-:~~~~-+----~-~-j---~~--~ 

.6 Uttar Pradesh .. 3 
I---f------ .I--=:-c.-- _____ -1-__ __1 ---------i 

7 Uttaralthano .. I 
>----1~.--------+--------- ----... --J------I----.-----

8 Chandigarh - -
-9'------'--+'::D--;e\\~IJ. - --. +--·- ---:-I----r::-:::;;-c:---DTL is procuring 2 

ERS sets 

~-.+-~------1,~=;;-..::-::-=:-:. ::.'-+ -.----l------ --- -----
10 POWERLINKS 2 1 set ' each is located 

ill NR RJld Ell.; each 
SC!ting~ having 14. 
towers of 400 kV 

~-+_-,----.. --------I--~-t---o .. ~-- '---~-----1 14 
._---/-----!---_._--- - - ... ------

1 

3 ' 
____ ~c ________ _ 



, 
/j--f-

1
:-:
2
c-------+ '=""ChhC-a-t--ctjc-sg--a-r.,-h -----.----I~-'----''--j---.---.. 

----. TJ- -. Mahar"shtra - · ·-~·-'2~-I----tc.::..·· +----------

14 Go. 1 

D&NH 1-S-:- - .. 
1.- 1-6---~~-~~--~~--~----~-----4~----'----
,-- . Daman& Diu - -

7 9 Total 
~-+~~~.~-~----------.j-----~-~------- . III Southel'lI Region ' . . ,--.----:-:-

PGCrL -~S=R~1--'----+----,;'1--:-'------Z---:- . 

1 

17 

18 

(To be located at 
Vlshnl,ahnpatqam, 
Vijawad.; NeIlor.) 

-+--~--~---+---------~ 1 
!~---'--+---::--+-- .'--.---=---

2 

I---t~---- --.o-I..,,--,~-:-.--+---+----~-----------I 
22 Lakshadweep 

~--t-:-::---------- . ----1------1-----+--------------1 
23 Puduchcrry - . -

---·-------!-----~~f.-~2-+----,:1· 1----h--·-----~---l 
Total . . 

~_+.-_~_,._--.-~:-... c__---'- _~--+----'-4c----------'-
IV . Enstern Region PGCIL 
1--4-.---c~----~~~~------~~'l-~--------·-

2 

2 2 

~~~-~-+-~·---~·--l--· -----------

~~---------+~~------~~-~.3~--~Omprls 
iug of12 
DOS .. Or 

400kV 
towers 
whicll is 
ill the 
pro'; .. , of 
procurcm 
cnt). 

Existing ERS iocated
at Bhubaneswnr, 
Chatrapur and 

Budbipada (each 
with 14 ERS towers) 

--+---+---~-+--.-----~ 
2 

'.: 

I 

I 

I 
I 
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' , ' 

). 

,I- 29 A&N Island - - . . 
_ .f-

- '-30 Slkkixn- - -
1--.. 

TQtal 8 8 

V North Eastern ------
Region 

-
PGCIL NER 1 

31 Assam 4 

32 Manipul' - - 2 -
33 Meghalaya -
3.4 - Nagalnnd -
3S Tripura - -. . 
36 Ar, Pradesh -

' . 
37 Mizornm -

--------
Total 5 2 

-
Total Alljlldia 28 44 

- __ . L .. __ .. _______ 

Note: POWERGRID has . informed that they are procuring 6· additional sets of EM for 
different regions, 

. Strategy adopted 

I. the primary cdterion for deciding 'number .of ERS (0 be Ilrrangerr by a transmission utility 

. has to be the length ofttansmissiollii ne (ckt-kms) at different v~Jtage levels (e.g 27.0 kV, 400 

kV, 765 kV and +1- SOOkV HVDC). Other factors to be taken into riccount while deciding the 

numbe. of ERS are 

• Importance of the line considering security "fGrid 

• Aieas prone to tower failure and failure pattern hi. different areas 

• Command area of the transmission utility and transportability across thc command arca 

2. For any transmission utility, one set of ERS has been planned to cater to failure of towers for 

transmission line lengths of up to 5000 Ckt. Kros" Accordingly, two (2) sets of ERS have 

been' planned for tr~nsmission line lengths ofaboul 5000 to 10,000 Ckt. Kms, and three (3)' 

sets for more than 10,000 Ckt. Kms and' so on, 

3. The transmission Utility with line length less than 500 ckl kms (of400kV lines) may be 

givcn' option either to procllte ERS or have agreement with other transmission utilities for 

providing ERS on mUl1l1llly agreed terms, when need arises, 

" 
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bNNEX-1I 

" 

GUIDELINES FOR PLANNING, PROCUREMENT AND DEPLOYMENT OF 
EMERGENCY RESTORATION SYSTEM (ERS) 

!. One set of ERS should include all accessories [struciures (Aluminum Alloy), polymer 

insulators & hardware, anchor assembly, guy wires; 'foundation plates, glly, plnte; other 

equipnient & fillings, special Tools & Plants required for erection & stringing of ERS and 

trailer mounted detachable containers (without engine) foJ' storage & transportation of ERS 

hardware I material 'etc.] and associated software. 

2. One set of ERS sball be capable of restoring: few nwnbers of suspension towers ruld tension 

towers_of the tran~mission line correspon<!ing to the highest transmission voltage in operation 

in the utility with required type of conductors. The same ERS can be used for lower voltage 

lines as well. The number 'of suspension, tension towers, insulators and asspciated hardwru'e 

etc., to be included under one set .of ERS, may be.decided by, the utilities at the time of 

'procurement depcnding on their requirement. 

3, Proper management of ERS and training of personnel" for ci~ction of towers on ERS and use 

of associated software is essential. A dedicated and specialized erection & commissjoning 

gang, which is properly trained to execute such work, would be required. 

4. ' ERS should be utilized only for emergency purposes and ihe lille should be restored on 

. normal towers as early as possible. It ShOl,lld not be a practice to nm transmission line on 

ERS for a long time instead of shifting to normal towelS. Moreover, ERS sh~uld not be used 

in new lines under construction. Otherwise, the very purpose of ERS will be defeated, 

5. The' deployment or ERS by any transmission, utilitY I licensee sirquld' be reported to 

concerned RLDC and RPC; 

,6. The transmission utilities may approach Appropriate Commission',for appro~al !lll(l initiate 

procurement process on urgent basis to comply ~ith Grid Standards. Utilities may also 

approach State Disaster Management Authorities for funding. 

7. The funding for procurement of ERS cotild be' considered from PSDF for North Eastern 

States and a proposal be submitted by Member Sccretary, NERPC. 

• 
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S.No. Issues JKPTCL Remarks 

01. J&K Telemetry Issues  Till date more than 40 links have been completed 
(FODP-FODP) and SDH/PDH Configuration and 
NMS work is also progressing. The rework needed to 
be done by SIEMNS w.r.t. RTU at GSS’s and real 
time data flow at SLDC is pending. However, a 
meeting on the initiative of NRPC was held in which 
PGCIL, JKPTCL and SIEMENS participated in the 
M/o June and the details were discussed for RTU 
integration. SIEMENS informed that there is some 
rework to be done to make the RTUs functional and 
they will submit the details for rework will to PGCIL 
and further PGCIL will submit to JKPTCL which is 
awaited. 

02. Ufr and df/dt status The matter of Automatic under frequency Relays and 
df/dt relays installed in various GSS under the 
jurisdiction of JKPTCL, Jammu has been taken up 
NRPC authorities, so that directions for automatic 
load shedding in their respective systems, to arrest 
frequency decline that could result in a collapse/ 
desynchronization of the grids and ensure its 
effective application to prevent cascade tripping of 
generating units in case of any contingency.  
                In this context, the list of the feeders along 
with their load parameters where the under 
frequency relays and df/dt relays are installed in 
Jammu Province was also attached, but till date no 
directions from NRPC authorities/CEA have been 
received by this wing, in the meantime 
1342KVeeders are identified and detail also shared 
with NRLDC which are curtailed manually instantly in 
case of overdrawal/ low frequency. 

03. Reactive compensation 
details 

The Distribution Wing of Jammu, i.e. JPDCL Jammu 
has already taken up the work of Installation of 
Capacitor banks at 11KV Level in approximately 90 
receiving Stations in Jammu Province with approx. 
350 MVAR capacity. However, JKPTCL has kept a 
provision in its CAPEX budget itself to get the 
damaged Capacitor banks rectified such as in 
220/132/66/33KV GSS’s i.e. Hiranagar, Bishnah, 
Gladni etc and to install new Capacitor banks 
wherever required to improve the voltage profile/ 
power factor at 220/132/33 or 66 KV level and 
132/33 or 66 KV level Grid substations of Jammu 
province. 
 

Annexure-III



04. Long outage of 220KV 
Kishenpur-Mirabazar 
Line  

One circuit of this Transmission Line stands charged 
by installation of ERS Tower. For permanent 
restoration of Transmission line, the foundations 
work of 1 No. out of total 02 No’s towers has been 
laid and foundation work on 2nd tower is in progress 
and shall be completed by 15th of September ,2023 
subject to fair weather conditions. The work got 
delayed due to inclement weather conditions. 
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CHAPTER‐1 

 

INTRODUCTION 

There were two major grid disturbances, one at 02.33 hrs on 30-07-2012 and second at 

13.00 hrs on 31-07-2012. The first grid disturbance affected mainly Northern Region and 

the second disturbance resulted in collapse of Northern, Eastern, and North-Eastern regional 

grids.  

The Enquiry Committee constituted by Ministry of Power, Govt. of India to look into the 

detailed causes of these disturbances and to suggest remedial measures, has also inter-alia 

made the following recommendation: 

“9.12 Implementation of islanding schemes 

Efforts should be made to design islanding scheme based on frequency sensing relays 

so that in case of imminent grid failure, electrical islands can be formed. These 

electrical islands can not only help in maintaining supply to essential services but 

would also help in faster restoration of grid. 

 

In order to design/ review and to bring out the broad frame work of the islanding scheme 

for Delhi, a study group was constituted by CEA. This study group comprised 

representatives from Delhi SLDC, DTL, NRLDC, PGCIL (CTU), NTPC, NRPC, CEA and 

an expert from IIT. The islanding scheme was prepared based on the deliberations by the 

study group. 

 

Based on the deliberations by the study group, DTL has prepared and finalized the Islanding 

scheme in consultation with CEA, PGCIL and NRPC. 

 

As suggested by the study group, initially 4 islands were envisaged for the Delhi system namely: 

 

1. Dadri Island 

2. BTPS – Pragati 

3. CCGT – Bawana 

4. Jhajjar 
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As per the directions of NRPC, the 4 Islands were merged and a single island was implemented 

in the year 2016.  Since then, lots of changes have taken place in the Delhi Power System and 

during the last 10 years, Rajghat & BTPS Power House has been de-commissioned and these 

Generating Stations are no longer operational.  Moreover, Dadri State 2, 3 in the Dadri 

Complex are no longer scheduled by Delhi DISCOMs.  Similarly, the DISCOMs are not 

scheduling from Jhajjar Thermal Power Station and the Pragati Power Station is also not 

generating as on date due to DISCOMs not scheduling from the station.  Currently, Gas 

Turbine Stations are generating approximately 30MW Power and CCGT Bawana is generating  

approximately  270MW depending on the availability of Gas. 

 

The Delhi Island implemented currently is a deficit island and there is severe shortage of 

generators in the island and the DISCOMs are not scheduling the power from the Jhajjar-

Pragati – Dadri Generating stations and therefore the chances of the survival of the existing 

island are very less due to the non-availability of generators which is leading to severe load 

generation mismatch. 

 

The issue of Delhi Islanding Scheme is regularly discussed in the NRPC OCC Meetings and 

over a period of time it emerged that the non availability of generation and non scheduling from 

the Dadri – Pragati – Jhajjar Generating stations by Delhi DISCOMs is a major issue. The issue 

was discussed in the 198th OCC Meeting held on 22.07.2022 and it was suggested that in view 

of the allocation of Dadri – II to Haryana and non scheduling of Jhajjar –Dadri-II due to high 

cost, the Delhi Island may not survive and that it would be better to have two small islands, one 

for GTs and the other with Bawana since mostly these plants are in operation and therefore 

survival chances for island would be more.  Moreover, these islands could be controlled at 

220KV level of DTL by STU and not 33KV level by DISCOM. 

 

It was suggested that DTL may bring out proposal for further discussion at NRPC, Secretariat 

and NRLDC level. Considering the network availability of generation of CCGT Bawana and IP 

GT, scheme of a single island was formed and discussed in NRPC Secretariat on 11.11.2022 

and the scheme was further modified and the same is detailed in the subsequent chapters. 
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CHAPTER‐2 

OVERVIEW OF DELHI POWER SYSTEM 

The Generation & Transmission functions in Delhi power system are performed by 

Indraprastha Power Generation Company Limited/ Pragati Power Company Limited and 

Delhi Transco Ltd respectively. The distribution functions have been entrusted upon 

three private companies; BSES Rajdhani Power Limited distributes power in South and 

West part of Delhi; BSES Yamuna Power Limited distributes power in Central and East 

part of Delhi; and Tata Power Distribution Co. Ltd. distributes power in North and 

North-West part of Delhi. Besides these three private distribution companies, the power 

supply in New Delhi and Delhi Cantonment areas is being managed by New Delhi 

Municipal Council (NDMC) and Military Engineering Services (MES) respectively. 

The transmission network of Delhi consists of a 400 kV ring around the periphery of 

Delhi inter-linked with the 220 kV network spread all over the city. Delhi meets power 

requirement from its own generation resources and imports at 400kV Mandola, 

Maharani Bagh, Bawana, Bamnauli, Ballabhgarh, Dwarka & Tughlakabad and 765 kV 

Jhatikara sub-stations. The power map of Delhi is attached as Annexure-C. 

There has been considerable improvement in the power supply position. The peak  

demand is increasing every year and DTL has met a highest ever peak demand of 

7695MW on 29th June,2022. 

 

Delhi being the Capital city of the country, the importance of maintaining the 

uninterrupted power supply to VVIP areas like President House, Parliament House 

including VIP areas of NDMC is of utmost importance and driving force for an efficient 

islanding scheme. 

 

       Delhi meets its power requirement mainly from the following resources: 

• Through own Generation, 

• From its share in Central Generating Units, and 

• Through bilateral agreements 
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 The power is injected in the Delhi transmission system through 765kV, 400kV and 

220kV network or in the sub-transmission network at 66kV and 33kV levels. Power 

injection at 765kV has also started in the NCR region from 765kV grid substation at 

Jhatikara being managed by PGCIL providing 400kV supply, through 765/400kV 

transformers, to Mundka and Bamnauli substations of DTL and newly commissioned 

400kV Substations Dwarka & Tughlakabad of PGCIL.  

 The power received at various interconnection points on Delhi ring is directly fed into 

the 220kV network of DTL. The main transmission system for importing and carrying 

bulk power in Delhi is the 400kV Double Circuit quad Bersimis Ring which is capable of 

carrying 4000 MW power through it.  
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CHAPTER-3 

PROPOSED ISLANDING SCHEME FOR DELHI-2023 

 

As suggested by NRPC, the Islanding Scheme is to be prepared considering the available 

generation of Gas Turbine (GT) and CCGT Bawana in Delhi which is approximately 30MW and 

270MW respectively. 

 

Prior to the existing Islanding Scheme as discussed earlier, there was an islanding scheme for IP 

and Badarpur Complex of Delhi system. The scheme was implemented in 2001 and now has 

undergone changes from time to time after addition & deletion of generation and load, depending 

upon prevailing operational philosophy. 

 

Now, the revised islanding scheme is designed for survival of GT and CCGT Bawana to meet the 

load of Parliament, Central Secretariat, Rashtrapati Bhawan, AIIMS, RML Hospital, Safdarjung 

Hospital, Sucheta Kriplani Hospital, GB Pant Hospital etc. As per this scheme, when the 

frequency falls to 47.9 Hz, the proposed Delhi System comprising CCGT Bawana, 400kV 

Bawana, 400kV Maharani Bagh and associated 220kV system will separate from Northern Grid 

at Bawana, Maharani Bagh, Sarita Vihar, IP Station to form a Single Island to feed the important 

load of VVIP establishments/ hospitals. 

 

The load of Railways, Metro, Delhi International Airport Limited (DIAL) and Defense /MES 

establishment have not been included in the present islanding proposal due to limited generation 

of only 300MW, involvement of higher no. of elements to be tripped and high reactive power 

generation due to presence of large no of 220kV Underground Cables Ckts which will decrease 

the probability of formation of Island. All the VVIP establishments/ hospitals including Delhi 

International Airport are supposed to have their own back-up power supply arrangement to deal 

with any emergency condition and Delhi International Airport is already maintaining  emergency 

backup system of 42MVA (14 DG Sets of 3MVA capacity each) apart from UPS for sensitive 

electronic equipment.  

 

The following elements will be disconnected for formation of Island: 

 All 400kV lines except 400kV Bawana-Maharani Bagh ckt- I & II at 400kV Bawana.  

 All 400kV lines except 400kV Bawana-Maharani Bagh ckt- I & II at 400kV Maharani Bagh 

sub-station.  
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 220kV BTPS Circuits-I & II will be disconnected at Sarita Vihar.  

 All 220kV elements except 100MVA Transformer and 220kV Rohini-II Ckts I & II will be 

disconnected at Bawana. 

 Both Circuits of 220kV Gazipur, Masjid Moth and Lodhi Road will be disconnected at 

Maharani Bagh. 

 220kV Rajghat Circuits-I&II and 220kV Patparganj Circuits-I&II will be disconnected at IP. 

 All Generator Transformers will be disconnected at 220kV Pragati Station  

 220kV Dev Nagar Ckt will be disconnected at Electric Lane (HCML). 

 All the Incomers from transformers will be disconnected at Sarita Vihar. 

 All the 66kV and 33kV Feeders except those feeders considered for Islanding will be 

disconnected at IP, Park Street, Electric Lane (HCML), Trauma Center, Rohini-II and GT 

stations. 

 

The Network for Islanding formation is attached as Annexure A. 

 

The important points for creation of island are as under: 

i. The field breaker at CCGT Bawana opens at 47.4Hz with 2 second time delay. 

ii. The field breaker at GT opens at 47.5Hz with 500 mili second time delay. 

iii. The proposed islanding frequency for separation of the above Delhi Network from 

Northern Grid will be 47.9Hz. The decision will be taken by under-frequency function 

enabled in two different relays. DT signal will also be sent to the remote end to ensure 

isolation. 

iv. The Under Frequency Load Shedding scheme mandated as defense mechanism for 

Northern Region will remain intact as 49.4Hz, 49.2Hz, 49.0Hz, 48.8Hz. 

v. The df/dt Load Shedding scheme mandated as defense mechanism for Northern Region 

will remain intact as 49.9Hz with slope of 0.1Hz/Sec, 0.2Hz/sec and 0.3Hz/sec. 

vi. The 66kV, 33kV and 11kV feeders which are not to be considered in the Island, will be 

disconnected at the frequency of 48.4Hz at Park Street, IP, GT Station, Electric Lane 

(HCML) and Trauma Center.    

vii.  220kV Bus-Coupler at 220kV S/Stn Pragati shall be closed at 48.2Hz. 

viii. The bus configuration of 220kV level at 400kV S/Stn Bawana shall be such that ICTs nos 

1,3 & 5 are parallel on one Bus System (Bus 1,3,5) and similarly ICTs nos 2,4 & 6 are 

parallel on another Bus System. The configuration is depicted in the layout of 400kV 

S/Stn Bawana as Annexure B. 
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Post islanding load-generation balancing Philosophy 

 

For post islanding load-generation balancing, first of all, non-essential load at 400kV Bawana & 

220kV S/Stn Rohini-II will be disconnected with the negative slope of 1.0 Hz/Sec to take care of 

the generation deficit island scenario. 

 

Further, the selected feeders will be allocated for disconnection at Park Street, GT Station, IP, 

with negative slope of 0.3Hz/Sec, 0.2Hz/Sec and 0.1Hz/Sec and with additional time delay to 

take care of the generation deficit island scenario to make sure that the above slopes of 

0.3Hz/Sec, 0.2Hz/Sec and 0.1Hz/Sec of df/dt relays operate only after formation of Island. The 

output will be configured with AND gate of the above slopes of df/dt and triggering of Islanding 

frequency of 47.9Hz.  

 

The Delhi Island is expected to survive when the available generation is 300MW and in case of 

excess generation, generating units at Pragati and CCGT Bawana will act as per droop 

characteristics of governor. 

 

After the formation of Island, the restoration of the Delhi system will be done as per the Standard 

Operating Procedure. The supply to DIAL will be restored by energizing DTLs AIIMS-R. K Puram-

Vasant Kunj-Mehrauli-DIAL circuits, while keeping the 220/66kV and 220/33kV transformers at 

these stations in OFF condition. The supply to Defense feeders will be restored through energizing 

AIIMS-R.K Puram-Ridge Valley-Naraina circuits, keeping other loads in OFF condition. 
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CHAPTER-4 

 

LIST OF FEEDERS TO BE DISCONNECTED DURING ISLAND FORMATION 

 

S.No. Name of the Substation Name of the Bay/feeder (s) to be disconnected at 

47.9Hz for Delhi Island Formation 

400kV Bahadurgarh 

400kV Bhiwani 

400kV Abdullapur 

400kV Dipalpur 

400kV Mundka Ckts-1 & 2 

220kV Rohini-1 Ckts-1 & 2 

220kV Kanjhawala Ckts-1 & 2 

220kV Shalimar Bagh Ckts-1 & 2 

220kV DSIDC Bawana Ckts-1 & 2 

400kV Ballabgarh 

400kV Dadri 

400kV Mandola Ckts-1& 2 

220kV Masjid Moth Ckts-1 & 2 

220kV Lodhi Road Ckts-1 & 2 

220kV Gazipur Ckts-1 & 2 

220kV BTPS Ckts-1 & 2 

All Incomers from 160MVA/100MVA Transformers 

220kV RPH Ckts-1 & 2 

220kV Patparganj Ckts-1 & 2 

All 33kV feeders other than designated load 

220kV Dev Nagar 

All 66kV & 33kV feeders other than designated load 

220kV RK Puram Ckts-1 & 2 

All 33kV feeders other than designated load 

220kV Dev Nagar Ckt 

All 33kV feeders other than designated load 

9 220kV Pragati All Generator Transformers 
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CHAPTER-5 

 

DETAILS OF GENERATION CONSIDERED IN DELHI ISLAND 

 

S.No. Generating Station Generation (MW) 

1 CCGT-Bawana 270 

2 GTPS 30 

 Total Generation (MW): 300 

 

Total Generation considered in Delhi Island is 300MW. 
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CHAPTER-6 

 

LIST OF DESIGNATED ESSENTIAL LOAD CONSIDERED IN DELHI ISLAND 

 

S. 

No. 

Name of the 

Substation 

Designated essential 

load/feeders in Revised 

Delhi Island 

Max 

demand 

(7695 MW) 

Min 

demand 

(2527 MW) 

Max 

demand 

(5245 MW) 

Min 

demand 

(1318 MW) 

Date-

29.06.2022 

Date-

23.05.2022 

Date-

31.12.2019 

Date-

08.01.2022 

Time-

15:10:41 

Time-

08:30:00 

Time-

10:45:48 

Time-

04:00:00 

33kV Bay 19, G.B Pant 19 8 10 6 

33kV Bay 34, Minto 

Road 
16 9 10 6 

33kV Bay-29 & 

33kV IG Stadium 
19 6 8 4 

33kV Supreme Court 2 1.25 1 0.75 

33kV Bay-2, Nirman 

Bhawan 
8 1 4 1 

33kV Bay-16, Nirman 

Bhawan 
11 2 7 1 

66kV BD Marg- I & II 26 10 20 7 

66kV State Guest House 26 4 14 2 

33kV Hanuman Road 7 2 0 1 

33kV Nirman Bhawan 0 1 4 1 

66kV School Lane-I 17 4 19 1 

66kV School Lane-II 8 3 9 6 

66kV Vidyut Bhawan-I 10 18 17 10 

66kV Vidyut Bhawan-II 34 5 24 0 

33kV AIIMS- I,II&III 

 
18 7 13 4 

33kV Trauma Centre-I & 

II 
8.1 3 8.8 1.6 

33kV Safdarjung 

Hospital 
1.6 1.6 - 1.6 

33kV Raisina I & II 18 5 3 2 

33kV Raja Bazar 10 3 2 1 

Total Load (MW): 258.7 94.1 173.8 56.95 
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Feeder wise details of Essential Load considered for Islanding 

 

S. No. 
220kV DTL 

S/stn 

66kV / 33kV  Discoms 

feeders 

Essential Load Feeder/ 

Connected Grid 

Delhi Gate Booster Pump 

EDP Cellplant Hospital 

LNJP-1  

LNJP-2  

MAMC 

New LNJP Hospital 

DDU Marg Court Complex 

DJB, Ramlila Ground 

SLDC 

GB Pant Hospital 

LNJP Hospital- 110 Beds 

Maulana Azad Dental College 

CPWD-1 

CPWD-2 

DJB STP Delhi Gate 

33 KV MCD Civic Centre 

33kV Supreme court  Supreme Court 

33kV Bay-2 , Nirman 

Bhawan 

33kV Bay-16 , Nirman 

Bhawan 

66kV BD Marg I & II 

66kV State Guest House 

33kV Hanuman Road 

33kV Nirman Bhawan 

66kV School Lane-I 

66kV School Lane-II 

66kV Vidyut Bhawan-I 

66kV Vidyut Bhawan-II 

33kV AIIMS-I,II &III AIIMS Hospital 

33kV Trauma Centre-I & II AIIMS Trauma Centre 

33kV Safdarjung Hospital Safdarjung Hospital 

33kV Raisina I & II Parliament Annexe  

33kV Raja Bazar Sucheta Kriplani Hospital 
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LIST OF DESIGNATED NON-ESSENTIAL LOAD CONSIDERED IN DELHI ISLAND FOR 

STABILITY OF ISLAND IN CASE OF EXCESS GENERATION 

 
S. 

No. 

Name of the 

Substation 

Designated non-

essential load/feeders 

in Revised Delhi Island 

Max 

demand 

(7695 MW) 

Min 

demand 

(2527 MW) 

Max 

demand 

(5245 MW) 

Min 

demand 

(1318 MW) 

Date-

29.06.2022 

Date-

23.05.2022 

Date-

31.12.2019 

Date-

08.01.2022 

Time-

15:10:41 

Time-

08:30:00 

Time-

10:45:48 

Time-

04:00:00 

  1 400kV Bawana 100MVA Transformer 63 15 45 25 

  2 220kV Rohini-II 66kV RG-28 Ckt-1 45 18 31 8 

  66kV RG-28 Ckt-2 45 18 31 8 

  66kV RG-30 Ckt-1 35 8 0 8 

  66kV RG-30 Ckt-2 35 8 30 8 

         Total Load (MW): 235 67 137 57 
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CHAPTER-7 

LIST  OF DESIGNATED FEEDERS AND df/dt SETTINGS FOR POST ISLANDING  

LOAD-GENERATION BALANCING 

 
S. 

No. 

Name of the 

Substation 

Designated load/feeders in 

Revised Delhi Island 

Max demand 

(7695 MW) 

df/dt 

Setting 

Time Delay 

Date-29.06.2022 

Time-15:10:41 

1 220kV I.P 33kV Bay 19, G.B Pant 19 0.2hz/sec 1000ms 

  33kV Bay 34, Minto Road 16 0.1hz/sec 4000ms 

  33kV Bay-29 & 

33kV IG Stadium 

19 0.3hz/sec 400ms 

  33kV Supreme Court 2 0.2hz/sec 3000ms 

  33kV Bay-2, Nirman Bhawan 8 

  33kV Bay-16, Nirman Bhawan 11 

2 220kV Park 

Street 

66kV BD Marg- I & II 26 0.2hz/sec 2000ms 

  66kV State Guest House 26 0.3hz/sec - 

  33kV Hanuman Road 7 0.2hz/sec 3000ms 

  33kV Nirman Bhawan 0 No tripping envisaged. 

Feeder will always be kept 

ON 

3 220kV GTPS 66kV School Lane-I 17 0.3hz/sec 300ms 

  66kV School Lane-II 8 0.3hz/sec 300ms 

  66kV Vidyut Bhawan-I 10 0.1hz/sec 5000ms 

  66kV Vidyut Bhawan-II 34 0.1hz/sec 5000ms 

33kV AIIMS- I,II&III 

 

18 

33kV Trauma Centre-I & II 8.1 

33kV Safdarjung Hospital 1.6 

33kV Raisina I & II 18 

33kV Raja Bazar 10 

6 400kV Bawana 100MVA Transformer 63 1hz/sec 0ms 

66kV RG-28 Ckt-1 45    1hz/sec 100ms 

66kV RG-28 Ckt-2 45    1hz/sec 100ms 

66kV RG-30 Ckt-1 35    1hz/sec 200ms 

66kV RG-30 Ckt-2 35    1hz/sec 200ms 
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ANNEXURE-B 
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Thin Lines  : 220kV & Thick Lines: 400kV

Note: 220kV feeders and 100MVA transformer can be kept on any of the buses as per requirement. 
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ANNEXURE-C 

 

 

 



Annexure-V





Revised BOQ of capacitor banks as per observations by TESG 

Estimate for One No. 33 KV Capacitor Bank Bay (Departmental works)  

        (Rs. in lacs.) 

S.No. Particulars of material     Qty.  Unit  Rate Amount 

1 Structures     

a Column-X 2 Nos. 3768 7536.00 

b Column-Y 4 Nos. 28385 113540.00 

C Column-Z 0 Nos. 22350 0.00 

d B  Beam-GF (5-4 mtr) 2 Nos. 18531 37062.00 

e Strs-X 15 3 Nos. 18626 55878.00 

f Strs-33 KV CT 1 Nos. 14689 14689.00 

2 Equipments and CR Panels     

a 33 KV SF6 Breaker, 110 V DC 1 Nos. 211810 211810.00 

b 33 KV  CT ratio 250/1A, 2C, 0.5C 1 Nos. 36374 36374.00 

C 33 KV LA 0 Nos. 4292 0.00 

d 33 KV Isolator with EB (800 A) 2 Nos. 25500 51000.00 

e 33 KV Isolator without EB (800 A) 1 Nos. 19600 19600.00 

f 2X24 KV Polycon Insulators 36 Stack 728 26208.00 

g 

33KV, 5.43MVAR Capacitor bank with all 

accessories 1 

Set 

997896 997896.00 

h 

1X33 KV C/R Panel 110V DC, 1 Amp. For 

capacitor bank 1 

Nos. 
318391 318391.00 

i 33 KV Marshalling Kiosk 1 Nos. 15458 15458.00 

3 Control Cables     

a 18X2.5 mm2 0.5 Km 300900 150450.00 

Annexure-I 



b 6X2.5 mm2 0.5 Km 103250 51625.00 

C 4X4 mm2 1 Km 112690 112690.00 

4 Earthing Material     

a M.S. Flat 50X10 mm 2.5 MT 55814 139535.00 

b M.S. Round 28 mm dia 1 MT 51023 51023.00 

5 Hardwares Clamps and Connectors     

a S/S H.W. for Panther (bolted type) 0 Set 474 0.00 

b S/T H.W. for Panther (bolted type) 3 Set 1115 3345.00 

C S/T H.W. for Twin Zebra (bolted type) 0 Set 2969 0.00 

d T-Clamp P-P 9 Set 438 3942.00 

e T-Clamp Z-P 3 Set 419 1257.00 

f P.G. Clamp Z-P 3 Set 485 1455.00 

g P.G. Clamp P-P 21 Set 295 6195.00 

h P.G. Clamp Z-Z 0 Set 543 0.00 

6 Nuts and Bolts     

a 16X35 mm 0.1 MT 93880 9388.00 

b 16X40 mm 0.1 MT 93880 9388.00 

C 16X45 mm 0.05 MT 93880 4694.00 

d Sp. Washer 16 mm dia 0.02 Lot 133281 2665.62 

7 Disc Insulators     

a 120 KN 25 Nos. 502 12550.00 

b 45 KN 10 Nos. 296 2960.00 

8 ACSR Panther Conductor 0.25 Km 146858 36714.50 

9 ACSR Zebra Conductor 0.25 Km 265592 66398.00 

10 Misc Items LS LS 35000 35000.00 



 

 

Funding Proposed From PSDF:- 

 

 

 

 

    

 Total "A" 2606717.12  

11 

Erection, Testing & Commissioning charges 

(@10%)       
260671.71 

12 Total     2867388.83 

 

Overhead charges (only allowable 

charges by PSDF have been considered) 

: 

(i) Transportation charges @3% of 
Cost of Supply (A) 

(ii)   Spares @3% of Cost of Supply (A)    

156403.02 

  

  

  G. Total 3023791.80 

 

Cost of New Capacitor Bank Installation Say Rs.  30.24 lacs. 

Total Cost of 101 Nos. of Capacitor Banks 30.24*100 = 30.24 Cr. 

The total cost of the scheme of Installation/ Re-shuffling* of 33 KV, 5.43 MVAR Capacitor Banks at various GSS of RVPN 

works out to be Rs. 30.24 Crore.  

 

*Capacitor bank diversions have been removed from the BOQ as per the TESG observations. 

 

Being a project of category-C, 90% funding for this project shall be allowed with a maximum limitation of 27.216 Crore, as 

per PSDF norms. 



1 132 KV GSS S S NAGAR 1

2 132 KV GSS BAPINI 1

3 132 KV GSS DECHU 0 Proposed for deletion

4 132 KV GSS CHAMU 2

5 132 KV GSS Setrawa 1

6 132 KV GSS KALAU 1

7 132 KV GSS LOHAWAT 1

8 132 KV GSS NATHDAU 1

9 132KV GSS Bana ka Bas 1

10 132KV GSS Bera 1

11 132KV GSS HATUNDI 1

12 132 KV GSS REODAR 1

13 132 KV GSS PALADAR 1

14 132 kv gss bhadroona 1

15 132 KV GSS  BAGORA 1

16 132KV  GSS POONASA 1

17 132 KV GSS Daspan 1

18 132 KV GSS POSALIYA 1

19 220 KV GSS SAYALA 1

No. of Capacitor 

Banks proposed

S 

No

Name of 

Circle
Name of GSS

SE (T&C), 

Jodhpur

SE (T&C) 

KANKANI

SE (T&C) 

SIROHI



20 132 KV GSS SWAROOPGANJ 1

21 220 KV GSS DHORIMANNA 1

22 132 KV GSS SEDWA 1

23 132 KV GSS SATA 1

24 132 KV GSS RANASAR 1

25 132 KV GSS SAWA 1

26 132 KV GSS MEHLOO 1

27 132 KV GSS CHOUHTAN 1

28 132 KV GSS Gadra road 1

29 132 KV GSS BAJJU 1

30 132 KV GSS Bhamattsar 1

31 220 KV GSS Chhattargarh 2

32 132 KV GSS DULCHASAR 1

33 132 KV GSS DESHNOK 1

34 132KV GSS KITASAR 1

35 132 KV GSS LALAMDESAR 1

36 132 KV GSS MUNDSAR 1

37 132KV GSS SHERERA 1

38 132 KV GSS CHANDAN 2

39 132 KV GSS SANGARH 2

40 132 KV GSS JHINJHINYALI 1

41 132 KV GSS Ajasar 1

SE (T&C) 

BARMER

SE (T&C) 

BIKANER

SE (T&C) 

JAISALMER

SE (T&C) 

SIROHI



42 132 KV GSS Fatehgarh 1

43 132 KV GSS TIBBI 1

44 132 KV GSS Pallu 1

45 220 KV GSS Bhadra 1

46
SE (T&C) 

Ratangarh
220 KV GSS HALASAR 1

47 132KV GSS, SAWAR 1

48 220 KV GSS Jethana 1

49 132KV GSS Roopangarh 1

50
SE (T&C), 

Babai
132KV GSS Nangali 1

51 220 KV GSS Khinvsar 1

52 132 KV GSS HEESABA 1

53 132KV GSS GOGELAW 1

54 132KV GSS Narwa 1

55 220KV GSS DANTARAMGARH 1

56 220KV GSS Dhod 1

57 132 KV GSS RVPN KUDAN 1

58 132 KV GSS, Ranoli 1

59 132 KV GSS, Water Works, Sikar 1

60 132KV GSS Piprali 1

61 132 KV GSS KOTRI 1

62 132KV GSS Beegod 1

63 132 KV GSS BEGUN 1

SE (T&C), 

Merta City

SE (T&C), 

Sikar

SE (T&C), 

Bhilwara

SE (T&C), 

Chittorgarh

SE(T&C), 

Hanumanarh

SE (T&C), 

Ajmer



64 132 KV GSS BAROLI 1

65 132 KV GSS Dhoriya choraha 1

66 132 KV GSS KANERA 1

67 132 KV GSS Mokhampura 1

68 132KV GSS Chhoti Sadri 1

69 220 KV GSS BHAWANIMANDI 1

70 220 KV GSS Baran 1

71 132 KV GSS Kishanganj 1

72 132 kV GSS RVPN, Mangrol 1

73 132 KV GSS BAPAWAR 1

74 132KV GSS RVPN Mamoni (Baran) 1

75 132 KV GSS,GOVINDGARH(ALWAR) 1

76 132 KV GSS, RVPN, Kherli (Alwar) 1

77 132 KV GSS, Laxmangarh 1

78 132 KV GSS Ramgarh 1

79  132 KV GSS,Pinan 1

80 132 KV GSS Thanagazi 1

81 132 KV TELCO CIRCLE ALWAR 1

82 220 KV GSS, RVPN, Bansur (Alwar) 1

83 132 KV GSS Nangal Sherpur 1

84
AEN(132 KV GSS) RVPN RIICO 

DHOLPUR
1

85 132 KV GSS RVPN BARI 2

SE (T&C), 

Hindaun

SE (T&C), 

Chittorgarh

SE (T&C), Kota

SE (T&C), 

Alwar



86 132 KV GSS, Marena 1

87 220 KV GSS Gangapur City 1

88 132 KV GSS Bamanwas 1

89 132 KV GSS , Keshoraipatan 2

90 132 KV GSS , Bundi 1

91 132 KV GSS DABI 1

92 132 KV GSS Baler 1

93 132 KV GSS DABLANA 1

94 220 KV GSS, RVPN, Manoharpur 1

95 220 KV GSS NIWANA 1

Total 100

SE (T&C), 

Hindaun

SE (T&C), 

Sawai 

Madhopur

SE (T&C), 

Jaipur Rural
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ANNEXURE ‘B’ 

REVISED 

DETAILED PROJECT REPORT (DPR) 

FOR 

System Improvement Scheme  

Installation of Capacitor Banks on 11 kV Side of 

33/11 kV Substations for Reactive Power 

Compensation under Power System Development 

Fund (PSDF) – Phase ‘I’ 

 

Estimated Cost: Rs. 106.99 Cr. 

 

JAIPUR VIDYUT VITRAN NIGAM LIMITED 
Corporate Identification Number (CIN): U40109RJ2000SGC016486 

Office of the Additional Chief Engineer (PPM) 
Old Power House Premises, Banipark, Jaipur-302016 

TELEFAX: 0141-2209533, Email – sermdf@ivvnl.org 

Website: www.jaipurdiscom.com 

mailto:sermdf@ivvnl.org
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DETAILED PROJECT REPORT 
 

INTRODUCTION 

 

Rajasthan is the largest state in the country, in terms of area, spreading across 3,42,239 Sq. 

km, which is 10.41% of the nation area. The total population of Rajasthan is nearly 8.1 Crores 

spread across 33 Districts, of which 75% is rural population. The density of population in 

Rajasthan is 200 per sq.km which is much lower than the national average of 382 per sq.km. 

The state is, predominantly, an agrarian society with majority (45%) of the population 

depending on agriculture activities as source of income, which accounts for around 29.5% of 

Gross State Domestic Product (GSDP). 

 

Due to this spread of population, meeting power demand, distribution of electricity and 

maintaining quality power for every category of consumers has always remained a challenge. 

The state is primarily agricultural base; however, the intensive power is too supplied to the 

domestic, non-domestic and industrial sector. It has been identified that these loads are 

highly inductive in nature which need rectification. In this regard, JVVNL has proposed to 

install dynamic/ automatic capacitor bank under which the capacitive load helps to adjust 

power factor as close to ‘Unity Power Factor’. The implementation of the project/ scheme 

will limit the heavy drawal of reactive power from grid and mitigate the risk such as (a) 

Overloading of transmission lines; (b) Overloading of transformers at different voltage 

levels; and (c) Increase in system losses. 

 

Under JVVNL Discom, efforts have continuously been made to provide requisite reactive 

power compensation; however, the challenge associated with low voltage at the load end 

and drawl of heavy reactive power from the grid still persists due to fast growing load 

demand. Additionally, it has been noticed that the power factor is ranging from 0.80 to 0.90 

at urban feeder and 0.75 to 0.80 (or even less) at the rural feeders within the respective 

circles. In view of this, the provision through submission of detailed project report has been 

proposed at various circles having ‘power factor less than 0.85’. The report shall consist of 

brief background of JVVNL Discom, geographical maps, operational profile, objective, 

beneficiaries, recent initiatives, technology, cost estimates, timeframe, success criteria etc.  
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OUR PROPOSAL  

 

1. BACKGROUND 

1.1. Introduction 

Jaipur Vidyut Vitran Nigam Limited (JVVNL) is a public utility company under the 

Department of Energy, Government of Rajasthan and is holder of the distribution and 

retail supply business licenses in the State of Rajasthan (hereafter referred as 

“DISCOM”). The  Distribution Company came in to existence on 19 July 2000 pursuant 

to the “Rajasthan Power Sector Reforms Transfer Scheme, 2000” and restructuring 

undertaken in the State under which the vertically integrated Electricity Board 

(Rajasthan State Electricity Board) was unbundled and the power generation, 

transmission and distribution business was segregated to form 05 successor 

companies viz. 

 

a) Rajasthan Rajya Vidyut Utpadan Nigam Limited (RVUN) to manage the 

electricity generation business of erstwhile RSEB. 

 

b) Rajasthan Rajya Vidyut Prasaran Nigam Limited (RVPN) to manage the 

electricity transmission and bulk supply business of erstwhile RSEB.  

 

c) Ajmer Vidyut Vitran Nigam Limited (AVVNL) to manage the electricity 

distribution and retail supply business of erstwhile RSEB in Ajmer City Circle, 

Ajmer District Circle, Bhilwara, Nagaur, Jhunjhunu, Sikar, Udaipur, 

Chittorgarh, Rajsamand, Banswara, Pratapgarh and Dungarpur Circles. 

 

d) Jaipur Vidyut Vitran Nigam Limited (JVVNL) to manage the electricity 

distribution and retail supply business of erstwhile RSEB in Alwar, Bharatpur, 

Jaipur City, Jaipur District, Dausa, Kota, Jhalawar, Sawai Madhopur, Bundi, 

Baran, Tonk, Karauli and Dholpur Circles. 

 

e) Jodhpur Vidyut Vitran Nigam Limited (JdVVNL) to manage the electricity 

distribution and retail supply business of erstwhile RSEB in Sriganganagar, 

Hanumangarh, Churu, Bikaner District, Bikaner City, Jaisalmer, Jalore, Barmer, 

Jodhpur City, Jodhpur District, Sirohi, Jalore, and Pali Circles. 
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1.2. Geographical Map of Rajasthan Discom 

 

 
Figure 1: 1Distribution Company Operating in State of Rajasthan 

All the 03 Discoms have been established with the principal object of engaging in the 

business of distribution and supply of uninterrupted and reliable quality electricity in 

different districts (JVVNL – 12 Nos., AVVNL – 11 Nos. & JdVVNL – 10 Nos.) of 

Rajasthan. In view of above geographic locations, the proposal will mainly focus on 

‘Installation of Capacitor Bank at the 11 kV Side of various 33/11 kV sub-stations’ 

under various Circles of Jaipur Discom. 

 

1.3. Operational Profile 

 

The JVVNL Discom is responsible for operating the distribution assets within the area 

of Alwar, Baran, Bundi, Bharatpur, Dholpur, Dausa, Jhalawar, Jaipur, Kota, Karauli,  

Sawai Madhopur and Tonk. Its scope of work and the electricity network (as on Dec 

2021) are as presented below. 

 
1 Source: https://energy.rajasthan.gov.in/content/raj/energy-department/en/departments/avvnl/knowledge-base/discom-map.html 
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Table 1: Operational Profile of JVVNL Discom 

Sr. No. Parameters JVVNL 
1 Area of Operation  72,475 Sq. KM 

2 Total Population (As per 2011 
Census) 

256 Lakhs 

3 Total Number of Consumers 59.59 Lakhs 

4 Total Number of Villages 15,145 Nos. 

5 Electrified Villages 14,776 Nos. 

6 Circles 13 Nos. 

7 33/11 kV Sub-stations 1893 Nos. 

8 MVA Capacity of 33/11 kV 
Power Transformer 

13,349 MVA 

9 33 kV Line 16,529 KM 

10 11 kV Line 1,85,106 KM 

11 11 kV Feeders 9,466 Nos. 

12 LT Line 1,60,476 KM 

13 11/0.4, 6.35/0.24 kV Sub-
station 

8,23,939 Nos. 

14 MVA Capacity of Distribution 
Transformer 

18,636 MVA 

15 Load Profile (LV) based on MU Agriculture & Domestic loads are 
predominating 

16 Load profile (HV) based on MU Industrial & Non Industrial, Agriculture, 
Residential and Commercial 

 

Further, in terms of electrical connectivity, the JVVNL Discom is connected to 

Rajasthan Rajya Vidyut Prasaran Nigam Limited network at 33 kV & 11 kV levels. Also, 

there are few interconnection points with other Discoms. 

 

1.4. Customers Profile 

 

Discom currently serves about 5,038,760 consumers with a total connected load of 

around 18,446,237 kW under the LT & HT categories of consumers. Hence, category 

wise break-up of total number of consumers with connected Load as on March 2022 

is stated below: 
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Table 2: Customer Profile for LT & HT Consumers of JVVNL Discom 

Category (LT) Consumers (Nos) Connected Load (kW) 
Domestic 3,908,907 6,218,679 

Non Domestic 452,080 2,506,429 
PSL 7,201 88,901 

Agri (M) 565,812 4,536,199 
Agri (F) 12,264 112,833 

SIP 50,115 393,001 

MIP 14,050 761,591 
LIP 5,026 3,463,076 

PWW (S) 17,737 108,974 
PWW (M) 418 20,269 
PWW (L) 211 108,406 

Mixed Load 4,900 127,185 
EV 39 694 

Total 50,38,760 1,84,46,237 

 

2. PROJECT OBJECTIVE 

JVVNL believes that there is a need for a consistent and long lasting solution in order to 

improve & strength the Power Distribution Network with minimum losses in the long run. 

Also, the distribution system has suffered various challenges such as (a) Unbalanced Load 

Flow; (b) High Level of Technical Losses; (c) Less System Stability; (d) Poor Voltage 

Regulation; (e) Low Power Factor; (f)  Low Consumer Satisfaction Level etc. which need 

to be gradually resolve. In this regard, JVVNL Discom is taking up Integrated Planning for 

Distribution System covering the Renovation & Modernization of the overall network. 

This will enable relieving congestion and improving the voltage profile at the load end. 

 

“Government of India has finalized the scheme/ guidelines for operationalization of PSDF 

dated 10.01.2014. The provision consists of ‘Installation of Shunt Capacitors, Series 

Compensators and other Reactive Energy Generators including Reactive Energy 

Absorption, Dynamic Reactive’ support etc. for improvement of voltage profile in the 

Grid”. 

 

Hence, this report aims to provide detailed information relating to the project for which 

Power System Development Fund for current year sought by the JVVNL. The key activity 

have been identified is to improve power distribution system with the installation of 1587 

kVAr & 3174 kVAr Dynamic/ Automatic Capacitor Bank at the selected 11 kV Side of 

33/11 kV Sub-stations within the respective Circle/ Division/ Sub-division which could be 

possible with the Power System Development Fund (PSDF). 
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Table 3: Project Estimation for Installation of Capacitor Bank under JVVNL Discom 

Installation of Dynamic/ Automatic Capacitor Bank under 12 Circles of JVVNL Discom 

Power 
Factor 

Circle Division 
Sub 

Division 

Total 
33/11 kV 

Substation 

Feeder 
Count 

Proposed 
Transformer 

Capacity (MVA) 

Power 
Transformer 
Count (Nos.) 

Less 
than 
0.85 

12 46 143 505 2,305 
3.15/ 5 498 

8 13 

Total (In Nos.) 511 

 

3. SINGLE LINE DIAGRAM FOR INSTALLATION OF APFC AT VARIOUS 33/11 KV SUB-

STATIONS 

 

 
 

Figure 2: Single Line Diagram – Installation of Dynamic/ Automatic Capacitor Bank 
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4. PROPOSED SCHEMATIC DIAGRAM FOR APFC PANEL ON 3.15, 5 AND 8 MVA 

TRANSFORMER AT 33/11 KV SUBSTATIONS 

 

 
Figure 3: Proposed Schematic Diagram – APFC Panel 

5. METHODOLOGY ADOPTED 

The methodology as followed by JVVNL, for identification of low power factor (i.e. below 

0.85) are as stated below. 

 

a) JVVNL Discom has developed a Feeder Monitoring System (FdrMS) in  order to 

have a ‘Real Time’ power supply status of 11 kV feeders including installation 

status, power quality, system reliability, issue tracker, block hours supply, power 

factors, loan analysis, energy audit, tamper details etc. 

 

b) With the support of FdrMS, the review reports consisting of ‘Power Factors Less 

than 0.90’ has been downloaded for the last 01 year (i.e. from May 2021 till April 

2022). 

 

c) Analysis were carried-out on the Power Factor, Maximum Current (In Amp.) & 

Peak Load (In kW) at the various zone, circle, division, sub-division, 33/11 kV sub-

stations, 11 kV feeders including its transformational capacity (In MVA). 
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d) The average power factor for the 12 months were calculated and finalized for 12 

circles (except Jaipur, as maximum number of 11 kV feeders are having power 

factor >0.85) which is enclosed under Annexure ‘I’. 

 

e) Further, the automatically generated data are reliable enough for consideration 

however, JVVNL has taken initiative and finalized data were cross-checked on a 

sample basis at the various division/ sub-divisions levels. 

 

6. VOLTAGE PROFILE 

In addition to the above study, as most of the identified feeders are under rural category 

having block hours power supply, JVVNL analyzed phase voltage under average load and 

peak load conditions. In Rajasthan, 11 kV feeders are not segregated from agricultural 

loads, hence 3-phase supply are provided during peak/ block hours where the phase 

voltage lies less than 0.9 pu. However, during the non-block hours, the entire loads are 

shifted to 1-phase supply leading to further voltage drop below 0.9 pu at various 11 kV 

feeders. In this regard, analysis were carried-out between 10:00 AM – 03:00 PM (peak/ 

block hour) under three phase (R-Y-B) supply where the voltage at the substations were 

found to be below 0.9 pu (i.e. below 5.7 kV phase or 9.9 kV line voltage). Hence, the phase 

voltage profile for some of the feeders on sample basis are as presented below. Also, 

detailed voltage analysis are included in attached annexure of revised detailed project 

report. 

 

(a) Feeder – Haripura (Rural) under 33/11 kV Digod Sub-station 
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(b) Feeder – Dindhor (Rural) under 33/11 kV Tasing Sub-station 

 

 
 

(c) Feeder – Petrol (Rural) under 33/11 kV Railganv Sub-station 

 

 
 

(d) Feeder – Manoharpura (Rural) under 33/11 kV Kashipur Sub-station 

 

 
 

 

 



Jaipur Vidyut Vitran Nigam Limited                                                                                                   Detailed Project Report 

Page 11 of 25 
 

(e) Feeder – Ukhlana (Rural) under 33/11 kV Aligarh Sub-station 

 

 
 

(f) Feeder – Chogai (Rural) under 33/11 kV Ranoli (Tonk) Sub-station 

 

 
 

7. BENEFICIARIES 

Adequate reactive power compensation offered salient benefits to the power system 

which includes voltage regulation (i.e. voltage control within acceptable limits), system 

power losses reduction brought about by power factor improvement and it increases the 

utilization of connected equipments at the consumer end, improves reliability of 

transmission system and more importantly efficiency of real power made available at the 

consumer end. Hence, the major beneficiaries are as stated below. 
 

a) Rajasthan Rajya Vidyut Prasaran Nigam Limited 

b) Jaipur Vidyut Vitran Nigam Limited (Approx. 20 Lakhs Consumers under 572 Nos.  

33/11 kV Sub-stations of 12 Circles) 
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8. ON-GOING INITIATIVES 
 

JVVNL is taking active participation for the supply of quality power without compromising 

the technical and commercial losses in the urban and rural areas. Some of the initiatives 

includes village electrification, augmentation of transformational capacity, infrastructure 

development, privatizations through distribution franchisee, meterization, theft control, 

adopting schemes like Revamped Distribution Sector Scheme (RDSS), PM-KUSUM Scheme 

etc. Further, for the improvement of power factors at load end, JVVNL has installed 

approx. 5,62,323 Nos. of LT Shunt Capacitors (3 kVAr - 6 kVAr - 9 kVAr) from 2016-17 

onwards. However due to smaller impact of power factor improvement, burning/ failure 

issue and theft of LT Shunt Capacitors have forced Discom to rethink and initiate the 

implementation of dynamic/ automatic capacitor bank at the various 11 kV side of the 

33/11 kV sub-stations.  
 

 

Apart from above, majority of the 11kV feeders in JVVNL are having high agriculture load 

which are being catered using 3.15/ 5 MVA power transformers at substations. Over the 

decade, Discom has witnessed a growth of around  ~9%  in connected load thus leading 

to increase in power demand. Also, Government of Rajasthan has mandated supply of 

day-time power (two blocks supply) to agricultural farmers. To meet this increase in 

demand and ensure day time supply to agriculture consumers, JVVNL need to augment 

its existing transformation capacities at Substation level (specifically from 3.15 MVA to 5 

MVA) within next 2 years. Hence, under this detailed project report, JVVNL has considered 

the upcoming requirement and proposed a capacitor bank with common rated capacity 

for 3.15/ 5 MVA.  
   

9. TECHNOLOGY 

a) For 11 kV, 1587 kVAr & 3174 kVAr Dynamic/ Automatic Capacitor Bank shall 

include 11 kV Vacuum Circuit Breaker (VCB) Switchgear with complete 

arrangement with Adopter Panel for connection with existing 11 kV Bus Bar, 

Capacitor Switch, Reactor, APFC, Indoor Type Automatic Control Unit, Lightning 

Arrestor, Surge Arrestor, Pin & Post Insulators, PT’s-CT’s, Power & Control Cables, 

Junction Box, Supports of various types channels, Nut Bolts, Bus Bar Structure, 

Laying of Cables, Installation of Energy Meters, Interconnection of VCB and C&R 

Panel, Battery with Batter Charger etc. 
 

b) The capacitor bank shall consist of variable steps of different kVAr (details shared 

under BoQ). All the capacitor unit shall be controlled through separate capacitor  



Jaipur Vidyut Vitran Nigam Limited                                                                                                   Detailed Project Report 

Page 13 of 25 
 

switch and complete capacitor bank shall be protected through a VCB suitable for 

capacitor duty. 
 

c) The rated voltage of the system will be not less than 12 kV and shall be carried-

out under 3-Phase Power Supply; 50 Hz frequency level. 
 

d) The automatic power factor control unit shall continuously monitor power factor 

at 11 kV side of power transformer and automatically switched ON/OFF capacitors  

units in steps according to the requirement of KVAr to maintain the Target Power 

Factor (atleast 0.98). 
 

e) The automatic power factor control unit shall be programmable and have data 

downloading facility. Data Storage capacity of the control unit shall be at least for 

45 days with every 15 minutes data. The bidder shall have to provide two data 

downloading instrument for data download from control unit with necessary BCS 

in each Circles. 
 

f) The all display meters provided in the control panel shall be digital meters and 

shall be compatible for Automatic Meter Reading (AMR). 
 

g) There are no low voltage limit for tripping of capacitor bank main VCB or capacitor  

switch. Also, the power factor control unit and relays provided for the protection 

of control unit shall be capable to store at least last 05 faults. 
 

h) All equipment and material shall be designed, manufactured and tested in 

accordance with the latest applicable IS/ IEC standards. 

 

i) The electrical installation shall meet the requirement of Indian Electricity Rules-

1956/CEA safety Regulation 2010 as amended up to date; relevant IS code of 

practice and Indian Electricity Act-2003 in addition other rules and regulations as 

applicable to the work shall be followed. 

 

10. TECHNICAL SPECIFICATION OF AUTOMATIC POWER FACTOR CAPACITOR 

 

The technical specifications for the proposed capacitor bank are as presented below: 

 

a) Switching Arrangement: The automatic control unit shall be mounted in the control 

& relay panel itself to continuously monitor total load kVAr on 11 kV side of power 

transformer and shall automatically switch ON or switch OFF (variable steps) through 

VCB operation. 
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b) Time Delay: The switching ON operation will take place after period of 10 minutes 

while switching OFF operation of relevant steps will be instantaneous. 

 

c) Controls: The unit shall instantly switch OFF the capacitor bank when the voltage 

increase by 10% above the rated voltage of 11 kV etc. 

 

d) Monitoring Facility: A suitable display should be provided to indicate the capacitor 

current in each phases of the complete capacitor bank. Indications shall also be 

provided to indicate ON & OFF status of each capacitor bank. Along with audio alarm 

indicating tripping of capacitor bank and ON /OFF, visual display window be provided 

on control panel. 

 

e) Temperature Variation: The control equipment and associate circuitry shall be 

suitable for operation at an ambient temperature in the range of + 5 deg C to (+ ) 50 

deg C. 

 

Note: The above proposed technology including technical specifications are indicative 

only, detailed version will be a part of tender documents. 

 

11. MANAGEMENT ARRANGEMENTS 

The implementation plan for the project will be 24 months (i.e., 03 months tendering 

process + 21 months implementation) from the date of approval from funding agency 

and shall be executed as per proposed plan. Further, the works under different activities 

shall be carried out on turnkey basis through international or national competitive 

bidding as per the guidelines of funding agency. 

 

The project shall cover the overall procurement, installation, commissioning, testing and 

05 years maintenance of dynamic/ automatic capacitor bank and will be divided into two 

phases (I & II) depending upon the total number of sub-station considered, area covered, 

time frame and available fund. Here, providing the estimate for ‘Phase – I’. 

 

12. COST ESTIMATES 

The cost estimation of installation of 511 Nos. of Dynamic/ Automatic 11 kV Capacitor 

Bank under Power System Development Fund is stated below. 
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Sr. 
No. 

Name of Work Unit Qty. 
Unit Rate 

(Rs. Lakhs) 
*Amount 
(In Rs. Cr.) 

1 

Installation of 1587 kVAr Automatic 11 kV 
Capacitor Bank including procurement, 
installation, commissioning and testing. 
 
(For 3.15/5 MVA)  

Nos. 498 20.85 103.81 

2 

Installation of 3174 kVAr Automatic 11 kV 
Capacitor Bank including procurement, 
installation, commissioning and testing. 
 
(For 8 MVA) 

Nos. 13 24.46 3.18 

*Note: The above estimated cost is inclusive of Transportation on material, Erection cost on 

material, Insurance, Labour & Finance Cost, Service Cost, Price Escalation on cost of material, Civil 

Cost, applicable GST and other taxes, except AMC. 

 

13. BILL OF QUANTITY (BOQ) 

 

(A) Cost break-up of 11 kV Switched Capacitor Bank at  3.15 / 5 MVA Power Transformer 

BoQ for 11 kV Dynamic/ Automatic Capacitor Bank (APFC) for Rural Areas - JVVNL 

(Cost Reference - MSEDCL Approved Rate) 

Sr. 

No. 
Name of Items Unit Qty. Unit Rates 

Amount         

(In Rs.)  
1 2 3 4 5 6  

1 

12.65 kV, 1587 kVAr (11 KV, 1.2 MVAR), 3-

Phase, 50 Hz, Outdoor Type, CRCA panel 

having step as 396.75 kVAr + 396.75 kVAr 

+793.5 kVAr at 12.65 KV. Bank shall be 

complete with Capacitor units of 132.25 

kVAr for 396.75 KVAR & 264.5 kVAr for 

793.5 KVAR step at 7.3 KV, including allied 

material such as suitable size of Aluminum 

busbars epoxy insulators, HRC fuses, 

Vacuum contactor, series reactors, RVT, etc 

shall also be housed in same cubicle in the 

below mentioned quantity 

Nos. 1 
      

1,016,949.00  

        

1,016,949.00  

 

 

a) 
11 kV, 0.2%, Aluminium Wound, Dry type 

Series reactors suitable for 396.75 kVAr 
Nos. 6  
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b) 
11 kV, 0.2%, Aluminium Wound, Dry type 

Series reactors suitable for 793.5 kVAr 
Nos. 3  

c) 11 kV, 1-Phase Dry, AN-Cooled RVT No. 1  

d) 
11 kV/400 Amp, Indoor type Vacuum 

contactor 
Nos. 3  

e) Surge Suppressor No. 1  

f) 

IP 55 , Outdoor CRCA cubicle panel for 

accommodating capacitors, series reactor, 

vacuum contactor, surge arrestor fuses 

along with canaopy  

Set 1  

g) 

C & R Panel with Automatic Control Unit 

with APFC relay and Neutral Displacement 

relay 

Set 1  

2 
11 KV Isolator with EB (800 A) with elevating 

structure 
No. 1 30,025.00 30,025.00  

3 
11 KV Isolator without EB (800 Amp.) with 

elevating structure 
No. 1 26,630.00 26,630.00  

4 
9 kV, 10 kA, Station Class, Lightning 

Arrestors 
Set 1 10,260.00 10,260.00  

5 

*Cable Support Structure, Clamps, 

Connectors, Earthing MS Flats 50 x 6, 3 Mtr 

long Earthing CI Pipe Dia 150 mm, Dog 

Conductor 

LS 1 61,506.95 61,506.95  

6 11 KV, 3 x 185 sqmm, HT XLPE Cable Mtr. 20 858.00 17,160.00  

7 Outdoor cable jointing kits No. 2 1,907.00 3,814.00  

8 

11 kV VCB (Kiosks Type) (800 Amp.) 

Switchgear with complete arrangement  

with adopter panel for connection with 

existing 11 kV bus bar 

No. 1 117,466.00 117,466.00  

9 **Control cables of various sizes LS 1 43,818.20 43,818.20  

10 11 kV CT 400 - 200/5 A Outdoor Type Nos. 3 10,611.00 31,833.00  

11 
24 Volt / 200 AH Battery with Battery 

Charger (For Capacitor's VCB) 
Nos. 1 69,000.00 69,000.00  

Sub-Total (A) 1,428,462.15  

13 Transportation on material LS 4%  -  57,138.49  

14 Erection cost on material LS 5%  -  71,423.11  

15 Insurance, Labour & Finance Cost LS 3%  -  42,853.86  

Service Cost LS 12%  -  171,415.46  

Sub-Total (B) 171,415.46  

Total (C) = (A) + (B) 1,599,877.61  
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17 Applicable GST - 18%  -  287,977.97  

18 Price Escalation on cost of material - 10%  -  142,846.22  

19 ***Civil Cost LS 1 
           

53,857.50  
53,857.50  

Sub-Total (D) 484,681.68  

Grand Total (E) = (C) + (D) 2,084,559.29  

 

Note 1: As JVVNL is not under practice of regular installation of APFC, hence the cost estimation has been 

considered from recently approved PSDF Scheme of MSEDCL. 

Note 2: As per the monthly Wholesale Price Index (WPI) issued by office of the Economic Adviser, 

Department for Promotion of Industry and Internal Trade, following variation is observed in the prices of 

following items: 

Commodity Name 
WPI for 2020-21 

(Base 2011-12) 

WPI for 2021-22 

(Base 2011-12) 
Variation (%) 

Iron Ore 102 156.2 +53% 

Electric insulating material 105.4 107.1 +2% 

Electrical relay/ conductor 112.3 129.1 +15% 

Batteries 117.9 123.1 +5% 

 

Therefore, looking the variations in some of the materials as required for the installation of capacitor banks 

at various 33/11 kV S/s over the period (24 months), JVVNL has considered price escalation of 10%. 

Additionally, the cost towards annual maintenance charges (as shown below) shall be borne by JVVNL 

as internal / external source of funding. 

Annual Maintenance Charges after Guarantee Period for 05 Years (1 Year + 5 Year’s) 

Sr. 

No. 
Parameters Unit Qty. Unit Rates 

Amount  

(In Rs.) 

1 2 3 4 5 6 

1 1st Year Job 1 50000.00 50,000.00 

2 2nd Year Job 1 60000.00 60,000.00 

3 3rd Year Job 1 70000.00 70,000.00 

4 4th Year Job 1 80000.00 80,000.00 

5 5th Year Job 1 90000.00 90,000.00 

Total 350,000.00 

Total AMC Cost for 05 Years considering 563 Nos. of APFC  197,050,000.00 
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Item Wise Cost Breakup: 

(A.1) *Cost Structure for 11 kV Station Capacitor Bank – For 1587 kVAr 

Sr. No. Name of Items Unit Qty. Unit Rates 
Amount  

(In Rs.) 

1 2 3 4 5 6 

1 Structure for 11 KV CT Kg 155 51.80 8,029.00 

2 Structure for 11 KV LA Kg 155 51.80 8,029.00 

3 G.I. Nut Bolts Kg 20 82.90 1,658.00 

4 Cable Support Structure (2 Nos.) Kg 200 51.80 10,360.00 

5 MS Flat 50 X 6 Kg 235.5 48.50 11,421.75 

6 Earthing CI Pipe Dia 150 mm 3 Mtr 

long 

Nos. 3 6300.00 18,900.00 

7 Dog Conductor Mtr. 60 51.82 3,109.20 

Total 61,506.95 

 

(A.2) ** Cost Structure for Control Cables – For 1587 kVAr 

Sr. 

No. 
Name of Items Unit Qty. Unit Rates 

Amount 

(In Rs.) 

1 2 3 4 5 6 

1 2C X 2.5 Sq. mm Armoured, Copper Mtr. 100 55.11 5,511.00 

2 4C X 2.5 Sq. mm Armoured, Copper Mtr. 275 87.60 24,090.00 

3 7C X 2.5 Sq. mm Armoured, Copper Mtr. 40 139.19 5,567.60 

4 10C X 2.5 Sq. mm Armoured, Copper Mtr. 40 216.24 8,649.60 

Total 43,818.20 

 

(A.3) *** Cost Structure for Civil Work – For 1587 kVAr 

Sr. No. Parameters Unit Qty. Unit Rates 
Amount  

(In Rs.) 

1 2 3 4 5 6 

1 Excavation CuM 8 150.00 1,200.00 

2 PCC CuM 2.5 4257.00 10,642.50 

3 RCC CuM 5 5255.00 26,275.00 

4 Steel Kg 300 51.80 15,540.00 

5 Back Filing CuM 2 100.00 200.00 

Total 53,857.50 
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(B) Cost break-up of 11 kV Switched Capacitor Bank at 8 MVA Power Transformers 

BoQ for 11 kV Dynamic/ Automatic Capacitor Bank (APFC) for Rural Areas - JVVNL 

(Cost Reference - MSEDCL Approved Rate) 

Sr. 

No. 
Name of Items Unit Qty. Unit Rates 

Amount       

(In Rs.) 
 

1 2 3 4   5  

1 

12.65 kV, 3174 kVAr, 3-Phase, 50 Hz, Outdoor 

Type, CRCA panel having 4 step as 396.75 

kVAr + 396.75 kVAr +1190.25 kVAr +1190.25 

kVAr at 12.65 KV. Bank shall be complete 

with Capacitor units of 132.25 kVAr for 

396.75 kVAr & 396.75 kVAr for 1190.25 kVAr 

at 7.3 kV including allied material such as 

suitable size of Aluminum busbars epoxy 

insulators, HRC fuses, Vacuum contactor, 

series reactors, RVT, etc. with details as under 

Nos. 1 

      

1,271,186.00  

        

1,271,186.00  

 

 

a) 
11 kV, 0.2%, Aluminium Wound, Dry type 

Series reactors suitable for 396.75 kVAr 
Nos. 6  

b) 
11 kV, 0.2%, Aluminium Wound, Dry type 

Series reactors suitable for 1190.25 kVAr 
Nos. 6  

c) 11 kV, 3-Phase dry type RVT No. 1  

d) 
11 kV/400 Amp, Indoor type Vacuum 

contactor 
Nos. 4  

e) Surge Suppressor No. 1  

f) 

IP 55 , Outdoor CRCA cubicle panel for 

accommodating capacitors, series reactor, 

vacuum contactor, surge arrestor fuses along 

with canaopy  

Set 1  

g) 
C & R Panel with Automatic Control Unit with 

APFC relay and Neutral Displacement relay 
Set 1  

2 
11 KV Isolator with EB (800 A) with elevating 

structure 
No. 1 30,025.00 30,025.00  

3 
11 KV Isolator without EB (800 Amp.) with 

elevating structure 
No. 1 26,630.00 26,630.00  

4 9 kV, 10 kA, Station Class, Lightning Arrestors Set 1 10,260.00 10,260.00  

5 

*Cable Support Structure, Clamps, 

Connectors, Earthing MS Flats 50 x 6, 3 Mtr 

long Earthing CI Pipe Dia 150 mm, Dog 

Conductor 

LS 1 61,506.95 61,506.95  
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6 11 kV XLPE insulated 3x185 mm2  Armoured Mtr. 20 858.00 17,160.00  

8 Outdoor cable jointing kits No. 2 1,907.00 3,814.00  

9 

11 kV VCB (Kiosks) (800 Amp.) Switchgear 

with complete arrangement  with adopter 

panel for connection with existing 11 kV bus 

bar 

No. 1 117,466.00 117,466.00  

10 **Control cables of various sizes LS 1 43,818.20 43,818.20  

11 11 kV CT 400 - 200/5 A Outdoor Type Nos. 3 10,611.00 31,833.00  

12 
24 Volt / 200 AH Battery with Battery Charger 

(For Capacitor's VCB) 
Nos. 1 69,000.00 69,000.00  

Sub-Total (A) 1,682,699.15  

13 Transportation on material LS 4%  -  67,307.97  

14 Erection cost on material LS 5%  -  84,134.96  

15 Insurance, Labour & Finance Cost LS 3%  -  50,480.97  

Service Cost LS 12%  -  201,923.90  

Sub-Total (B) 201,923.90  

Total (C) = (A) + (B) 1,884,623.05  

17 Applicable GST - 18%  -  339,232.15  

18 Price Escalation on cost of material - 10%  -  168,269.92  

19 ***Civil Cost LS 1 
           

53,857.50  
53,857.50  

Sub-Total (D) 561,359.56  

Grand Total (E) = (C) + (D) 2,445,982.61  

 

Note 1: As JVVNL is not under practice of regular installation of APFC, hence the cost estimation has been 

considered from recently approved PSDF Scheme of MSEDCL. 

Note 2: As per the monthly Wholesale Price Index (WPI) issued by office of the Economic Adviser, 

Department for Promotion of Industry and Internal Trade, following variation is observed in the prices of 

following items: 

Commodity Name 
WPI for 2020-21 

(Base 2011-12) 

WPI for 2021-22 

(Base 2011-12) 
Variation (%) 

Iron Ore 102 156.2 +53% 

Electric insulating material 105.4 107.1 +2% 

Electrical relay / conductor 112.3 129.1 +15% 

Batteries 117.9 123.1 +5% 
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Therefore, looking the variations in some of the materials as required for the installation of capacitor banks 

at various 33/11 kV S/s over the period (24 months), JVVNL has considered price escalation of 10%. 

Additionally, the cost towards annual maintenance charges (as shown below) shall be borne by JVVNL 

as internal / external source of funding. 

Annual Maintenance Charges after Guarantee Period for 05 Years (1 Year + 5 Year’s) 

Sr. 

No. 
Parameters Unit Qty. Unit Rates 

Amount  

(In Rs.) 

1 2 3 4 5 6 

1 1st Year Job 1 50000.00 50,000.00 

2 2nd Year Job 1 60000.00 60,000.00 

3 3rd Year Job 1 70000.00 70,000.00 

4 4th Year Job 1 80000.00 80,000.00 

5 5th Year Job 1 90000.00 90,000.00 

Total 350,000.00 

Total AMC Cost for 05 Years considering 14 Nos. of APFC 4,900,000.00 

 

Item Wise Cost Breakup: 

(B.1) *Cost Structure for 11 kV Station Capacitor Bank – For 3174 kVAr 

Sr. No. Name of Items Unit Qty. Unit Rates 
Amount  

(In Rs.) 

1 2 3 4 5 6 

1 Structure for 11 KV CT Kg 155 51.80 8,029.00 

2 Structure for 11 KV LA Kg 155 51.80 8,029.00 

3 G.I. Nut Bolts Kg 20 82.90 1,658.00 

4 Cable Support Structure (2 Nos.) Kg 200 51.80 10,360.00 

5 MS Flat 50 X 6 Kg 235.5 48.50 11,421.75 

6 Earthing CI Pipe Dia 150 mm 3 Mtr 

long 
Nos. 3 6300.00 

18,900.00 

7 Dog Conductor Mtr. 60 51.82 3,109.20 

Total 61,506.95 
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(B.2) **Cost Structure for Control Cables – For 3174 kVAr 

Sr. 

No. 
Name of Items Unit Qty. Unit Rates 

Amount 

(In Rs.) 

1 2 3 4 5 6 

1 2C X 2.5 Sq. mm Armoured, Copper Mtr. 100 55.11 5,511.00 

2 4C X 2.5 Sq. mm Armoured, Copper Mtr. 275 87.60 24,090.00 

3 7C X 2.5 Sq. mm Armoured, Copper Mtr. 40 139.19 5,567.60 

4 10C X 2.5 Sq. mm Armoured, Copper Mtr. 40 216.24 8,649.60 

Total 43,818.20 

 

(B.3) ***Cost Structure for Civil Work – For 3174 kVAr 

Sr. No. Parameters Unit Qty. Unit Rates 
Amount  

(In Rs.) 

1 2 3 4 5 6 

1 Excavation CuM 8 150.00 1,200.00 

2 PCC CuM 2.5 4257.00 10,642.50 

3 RCC CuM 5 5255.00 26,275.00 

4 Steel Kg 300 51.80 15,540.00 

5 Back Filing CuM 2 100.00 200.00 

Total 53,857.50 

 

14. TIME FRAME PERT CHART 

The total duration of the project is considered as 24 months. The tentative start date shall 

be considered as the date of receipt of approval from PSDF funding while the completion 

time is likely to by end of July 2025. The detailed time frame is presented below. 
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1 Project Approval

2 Conduct of Committee Meeting

3 Preparation & Release of Tender Document

4 Evaluation, Contract Award and Mobilization

5 1st Disbursement (30% of Grant) D1

6 Procurement, Installation, Commissioning & Testing of Equipments

7 Bi-monthly Review Meeting

8 Monthly Report Submission

9
2nd Disbursement (60% of Grant) i.e. After Utalization of 30% Grant + 

10% Self-contribution (JVVNL)
D2

10 Submission of Draft Report

11 Final Report Submission

12 3rd Disbursement (10% of Grant) i.e. On Completion of Scheme D3

Finalization of Tender Documents & Issuance of Work Order

Procurement, Installation, Commissioning & Testing of Equipments

Progressive Basis

Cost Benefit Analysis & Report Submission on Improved Power Factor

FY 2023-24 FY 2024-25 FY 2025-26
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TIMELINE
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15. SUCCESS CRITERIA & SUSTAINABILITY 

To identify the success of any project, it is always necessary to evaluate the standards by 

which to examine whether the proposed objective, target or outcomes will be achieve or 

not. Hence, the Cost-Benefit Analysis for the 1587 kVAr & 3174 kVAr ratings automatic 

capacitor bank on the 3.15, 5 & 8 MVA power transformer has been presented below. 
 

 
  

Total Cost of the Project    : Rs. 106.99 Cr. 

 Total Savings with Power Factor Improvement : Rs. 155.88 Cr. 

 ------------------------------------------------------------------------------------------------- 

 Payback Period     - Approx. 09 Months 
 

“Further, regional entities are liable for weekly settlement of ‘Reactive Energy Charges’ 

in accordance with the CERC (Indian Electricity Grid Code) Regulations, 2010 and 

amendments thereof, which are sometimes payable or receivable. Due to poor power 

factor, sometimes Rajasthan accounts for a penalty at the rate of 10 paise/kVArh (from 

03.05.2010 onwards) reactive charges with escalation factor of 0.5 paise/ kVArh. Also, 

recent provision of CERC’s Draft Indian Electricity Grid Code 2022 recommends the 

reactive charge at the rate of 5 paise/kVArh w.e.f. the date of effect of final regulations 

with escalation at 0.5paise/kVArh per year thereafter”.  
 

Hence, the draft provision to rate reduction along with saving achieved through 

installation of capacitor bank will definitely lower down the overall penalty impact. These 

shall be the contributing factor for the Improvement of Financial Health of Discoms and 

will leading to a sustainable implementation structure. (Note: The NRLDC charges is not 

taken into consideration in above payback calculation). 
 

Moreover, the capacitor units are used in these capacitor banks are manufactured with 

the latest design and tested to meet or exceed the requirement of applicable IEC & IS 

Load 
Factor

Average 
Loading 

Reduction in 
MVA after  
Capacitors 

Bank

Actual 
Line Loss 
Reduction 
of Initial 
Loss as 

80% 54% 0.98 20

1 3.15 312 983 786 425 360.8842 368.25 24.77 4.95 3161345 156619        759,601,741 1587           20.85               65.05 

2 5 186 930 744 402 341.496 348.47 24.77 4.95 2991505 148205        718,792,856 1587           20.85               38.78 

3 8 13 104 83 45 38.1888 38.97 24.77 4.95 334534 16573          80,381,137 3174           24.46                 3.18 

6487384 321397     1,558,775,734 - -             106.99 

Total Cost 
(In Cr.)

Grand Total

Payback Calculation for Installation of 11 kV Automatic Capacitor Bank at 33/11 kV Sub-station
Assumptions - Load Factor - 80% | Avg. Loading - 54% | Average PF - 0.85 | Desired PF - 0.98 | Initial Line Losses as 20%

Sr. 
No.

Transformer 
Rating 

(In MVA)
Qty

Total 
MVA

Average 
Demand 
(In MW) 
with 0.85 

Power 
Factor

% Line 
Loss 

Reduction 

Total MWh 
Drawn in a 

Year 

Saving in 
MWh

Cost of energy 
saved per annum 
@ 4.85/- (2021-

22) per unit

Proposed 
11 KV 

Automatic 
Capacitor 

Bank 
(In kVAr)

Supply, 
Installation 

Cost 
(In Lakhs)
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Standards, it is rated in continuous kVAr, voltage and frequency for operating within the 

-200 oC to +500 oC ambient temperature rage & designed to produce not less than rated 

kVA at rated voltage and frequency.  
 

Capacitors will operate safely at 135% of kVAr rating under following condition as: 

• kVAr caused by excess at rated frequency. 

• kVAr added by the harmonic voltage superimposed on the power frequency 

voltage. 

• kVAr attributable to manufacturing tolerances. 

 

The maximum recommended working voltage of capacitor is 110% of rated voltage. The 

capacitors include a safely factor that permits them to tolerate without damage 

momentary over voltage caused due to switching/ load fluctuation. 

 

Thus, it is quite successful and sustainable in the high voltage system. 
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ANNEXURE ‘I’ 

 

 

 

 

 

 

 

List of Various 33/11 kV Sub-stations 

considered for  

Power Factor Improvement 
 

 

 

 





Ajmer Vidyut Vitran Nigam Limited                                                                                                   Detailed Project Report 

Page 1 of 20 
 

 

REVISED DETAILED PROJECT REPORT (DPR) 

FOR 

System Improvement Scheme  

Installation of Capacitor Banks on 11 kV Side of 

33/11kV Substations for Reactive Power 

Compensation under Power System Development 

Fund (PSDF) – Phase ‘I’ 

 

Estimated Cost: Rs. 135.99 Cr. 

 

AJMER VIDYUT VITRAN NIGAM LIMITED 
Corporate Identification Number (CIN): U40109RJ2000SGC016482 

Office of the Add. Chief Engineer (Projects) 
VidyutBhawan, Panchsheel Nagar,  Makarwali Road, Ajmer-305004 

Email –ceprojectavvnl2023@gmail.com 

Website:www.energy.rajasthan.gov.in/avvnl 

DETAILED PROJECT REPORT 
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INTRODUCTION 

 

Rajasthan is the largest state in the country, in terms of area, spreading across 3,42,239 Sq. 

km, which is 10.41% of the nation area. The total population of Rajasthan is nearly 8.1 

Crores spread across 33 Districts, of which 75% is rural population. The density of 

population in Rajasthan is 200 per sq.km which is much lower than the national average of 

382 per sq.km. The state is, predominantly, an agrarian society with majority (45%) of the 

population depending on agriculture activities as source of income, which accounts for 

around 29.5% of Gross State Domestic Product (GSDP). 

 

Due to this spread of population, meeting power demand, distribution of electricity and 

maintaining quality power for every category of consumers has always remained a 

challenge. The state is primarily agricultural base; however, the intensive power is too 

supplied to the domestic, non-domestic and industrial sector. It has been identified that 

these loads are highly inductive in nature which need rectification. In this regard, AVVNL has 

proposed to install dynamic/ automatic capacitor bank under which the capacitive load 

helps to adjust power factor as close to ‘Unity Power Factor’. The implementation of the 

project/ scheme will limit the heavy drawl of reactive power from grid and mitigate the risk 

such as (a) Overloading of transmission lines; (b) Overloading of transformers at different 

voltage levels; and (c) Increase in system losses. 

 

Under AVVNL Discom, efforts have continuously been made to provide requisite reactive 

power compensation; however, the challenge associated with low voltage at the load end 

and drawl of heavy reactive power from the grid still persists due to fast growing load 

demand. Additionally, it has been noticed that the power factor is ranging from 0.80 to 0.90 

at urban feeder and 0.75 to 0.80 (or even less) at the rural feeders within the respective 

circles. In view of this, the provision through submission of detailed project report has 

been proposed at various circles having ‘power factor less than 0.85’. The report shall 

consist of brief background of AVVNL Discom, geographical maps, operational profile, 

objective, beneficiaries, recent initiatives, technology, cost estimates, timeframe, success 

criteria etc. 
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OUR PROPOSAL 

 

1. BACKGROUND 

1.1. Introduction 

Ajmer Vidyut Vitran Nigam Limited (AVVNL) is a public utility company under the 

Department of Energy, Government of Rajasthan and is holder of the distribution 

and retail supply business licenses in the State of Rajasthan (hereafter referred as 

“DISCOM”). The  Distribution Company came in to existence on 19 July 2000 

pursuant to the “Rajasthan Power Sector Reforms Transfer Scheme, 2000” and 

restructuring undertaken in the State under which the vertically integrated 

Electricity Board (Rajasthan State Electricity Board) was unbundled and the power 

generation, transmission and distribution business was segregated to form 05 

successor companies viz. 

 

a) Rajasthan Rajya Vidyut Utpadan Nigam Limited (RVUN) to manage the 

electricity generation business of erstwhile RSEB. 

 

b) Rajasthan Rajya Vidyut Prasaran Nigam Limited (RVPN) to manage the 

electricity transmission and bulk supply business of erstwhile RSEB.  

 

c) Ajmer Vidyut Vitran Nigam Limited (AVVNL) to manage the electricity 

distribution and retail supply business of erstwhile RSEB in Ajmer City Circle, 

Ajmer District Circle, Bhilwara, Nagaur, Jhunjhunu, Sikar, Udaipur, 

Chittorgarh, Rajsamand, Banswara, Pratapgarh and Dungarpur Circles. 

 

d) Jaipur Vidyut Vitran Nigam Limited (JVVNL) to manage the electricity 

distribution and retail supply business of erstwhile RSEB in Alwar, Bharatpur, 

Jaipur City, Jaipur District, Dausa, Kota, Jhalawar, Sawai Madhopur, Bundi, 

Baran, Tonk, Karauli and Dholpur Circles. 

 

e) Jodhpur Vidyut Vitran Nigam Limited (JdVVNL) to manage the electricity 

distribution and retail supply business of erstwhile RSEB in Sriganganagar, 

Hanumangarh, Churu, Bikaner District, Bikaner City, Jaisalmer, Jalore, 

Barmer, Jodhpur City, Jodhpur District, Sirohi, Jalore, and Pali Circles. 
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1.2. Geographical Map of RajasthanDiscom 

 

 
Figure 1: 

1
Distribution Company Operating in State of Rajasthan 

All the 03 Discoms have been established with the principal object of engaging inthe 

business of distribution andsupply ofuninterrupted and reliable quality electricity in 

differentdistricts (JVVNL – 12 Nos., AVVNL – 11 Nos. & JdVVNL – 10 Nos.) of 

Rajasthan. In view of above geographic locations, the proposal will mainly focus 

on‘Installation of Capacitor Bank at the 11 kV Side of various 33/11 kV sub-stations’ 

under various Circles of Ajmer Discom. 

 

1.3. Operational Profile 

 

The AVVNL Discom is responsible for operating the distribution assets within the 

areaofAjmer, Bhilwara, Nagaur, Jhunjhunu, Sikar, Udaipur, Chittorgarh, Rajsamand, 

Banswara, Pratapgarh and Dungarpur districts. Its scope of work and the electricity 

network (as on Mar23) are as presented below. 

                                                             
1

Source: https://energy.rajasthan.gov.in/content/raj/energy-department/en/departments/avvnl/knowledge-base/discom-map.html 
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Table 1: Operational Profile of AVVNL Discom 

Sr. No. Parameters AVVNL 
1 Area of Operation  87,256 Sq. KM 

2 Total Population (As per 2011 Census) 229 Lakhs 

3 Total Number of Consumers 54.73 Lakhs (Regular) 

4 Total Number of Villages 15379 Nos. 

5 Electrified Villages 15272 Nos. (The balance 107 
Nos. villages are unpopulated) 

6 Circles 12 Nos. 

7 33/11 kV Sub-stations 1974 Nos. 

8 MVA Capacity of 33/11 kV Power Transformer 10276.70MVA 

9 33 kV Line 16821.30 KM 

10 11 kV Line 162143.59 KM 

11 11 kV Feeders 9443 Nos. 

12 LT Line 199117.66 KM 

13 11/0.4, 6.35/0.24 kV Sub-station 537494 & 185452 Nos. 

14 MVA Capacity of Distribution Transformer 17713.45MVA 

15 Load Profile (LV) based on MU Agriculture & Domestic loads 
are predominating 

16 Load profile (HV) based on MU Industrial & Non Industrial, 
Agriculture, Residential and 

Commercial 

 

Further, in terms of electrical connectivity, the AVVNL Discom is connected to 

Rajasthan Rajya Vidyut Prasaran Nigam Limited network at 33kV & 11kV levels. 

Also, there are few interconnection points with other Discoms. 

 

1.4. Customers Profile 

 

Discom currently serves about 5473245 regularconsumers with a total connected 

load of around 1,44,21,291 kW under the LT & HT categories of consumers. Hence, 

category wise break-up of total number of consumers with connected Load as on 

March 2023 is stated below: 
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Table 2: Customer Profile for LT&HT Consumers of AVVNL Discom 

Category (LT) Consumers (Nos) Connected Load (kW) 

Domestic 4393918 3943062 
Non Domestic 392589 1527874 

PSL 6851 138677 
Agri (M) 579349 3973100 

Agri (F) 453 5341 

Agri (P) 1512 9385 

SIP 50619 386441 

MIP 10414 630158 

LIP 5398 3413773 

SIP(WW) 22314 164336 

MIP(WW) 321 15829 

LIP(WW) 197 80542 
Mixed Load 9301 91520 

EV 4 55 

Railway Traction 5 41198 

Total 54,73,245 1,44,21,291 

 

2. PROJECT OBJECTIVE 

AVVNL believes that there is a need for a consistent and long lasting solution in order to 

improve & strengthen the Power Distribution Network with minimum losses in the long 

run. Also, the distribution system has suffered various challenges such as (a) 

Unbalanced Load Flow; (b) High Level of Technical Losses; (c) Less System Stability; 

(d)Poor Voltage Regulation; (e) Low Power Factor; (f) Low Consumer Satisfaction Level 

etc. which need to be gradually resolved. In this regard, AVVNL is taking up Integrated 

Planning for Distribution System covering the Renovation & Modernization of the 

overall network. This will enable relieving congestion and improving the voltage profile 

at the load end. 

 

“Government of India has finalized the scheme/ guidelines for operationalization of 

PSDF dated 10.01.2014. The provision consists of ‘Installation of Shunt Capacitors, Series 

Compensators and other Reactive Energy Generators including Reactive Energy 

Absorption, Dynamic Reactive’ support etc. for improvement of voltage profile in the 

Grid”. 

 

Hence, this report aims to provide detailed information relating to the project for which 

Power System Development Fund for current year sought by the AVVNL. The key activity 

identified is to improve power distribution system with the installation of 1587 kVAr & 
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3174 kVAr Dynamic/ Automatic Capacitor Bank at the selected 11kV Side of 33/11 kV 

Sub-stations within the respective Circle/ Division/ Sub-division which could be possible 

with the Power System Development Fund (PSDF). 

 

 
Table 3: Project Estimation for Installation of Capacitor Bank under AVVNL Discom 

Installation of Dynamic/ Automatic Capacitor Bank under 12 Circles of AVVNL Discom 

Power 
Factor 

Circle Division 
Sub 

Division 

Total 
33/11 kV 

Substation 

Feeder 
Count 

Proposed 
Transformer 

Capacity (MVA) 

Power 
Transformer 
Count (Nos.) 

Less 
than 
0.85 

12 39 127 650 1826 
3.15/ 5 637 

8 13 

Total (In Nos.) 650 

 

3. METHODOLOGY ADOPTED 

The methodology as followed by AVVNL, for identification of low power factor (i.e. 

below 0.85) is as stated below. 

 

a) AVVNL Discom has developed a Feeder Monitoring System (FMS)in  order to 

have a ‘Real Time’ power supply status of 11 kV feeders including installation 

status, power quality, system reliability, issue tracker, block hours supply, power 

factors, loan analysis, energy audit, tamper details etc. 

 

b) With the support of RFMS, the review reports consisting of ‘Power Factors Less 

than 0.90’ has been downloaded for the last 01 year (i.e. from May 2022 till April 

2023). 

 

c) Analysis were carried-out on the Power Factor, Maximum Current (In Amp.) & 

Peak Load (In kW) at the various zone, circle, division, sub-division, 33/11 kV sub-

stations, 11 kV feeders including its transformational capacity (In MVA). 

 

d) The average power factor for the 12 months were calculated and finalized for 12 

circles which is enclosed under Annexure ‘I’. 
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e) Further, the automatically generated data are reliable enough for consideration 

however, AVVNL has taken initiative and finalized data were cross-checked on a 

sample basis at the various division/ sub-divisions levels. 

4. BENEFICIARIES 

Adequate reactive power compensation offered salient benefits to the power system 

which includes voltage regulation (i.e. voltage control within acceptable limits), system 

power losses reduction brought about by power factor improvement and it increases 

the utilization of connected equipments at the consumer end, improves reliability of 

transmission system and more importantly efficiency of real power made available at 

the consumer end. Hence, the major beneficiaries are as stated below. 
 

a) Rajasthan Rajya Vidyut Prasaran Nigam Limited 

b) Ajmer Vidyut Vitran Nigam Limited (Approx. 20 Lakhs Consumers under 650 Nos.  

33/11 kV Sub-stations of 12 Circles) 
 

5. ON-GOING INITIATIVES 
 

AVVNL is taking active participation for the supply of quality power without 

compromising the technical and commercial losses in the urban and rural areas. Some 

of the initiatives include village electrification, augmentation of transformational 

capacity, infrastructure development, privatizations through distribution franchisee, 

metering, theft control, adopting schemes like Revamped Distribution Sector Scheme 

(RDSS), PM-KUSUM Scheme etc. Further, for the improvement of power factors at load 

end, AVVNL has installed approx. 195242 Nos. . of LT Shunt Capacitors (3 kVAr /  6 kVAr 

/ 9 kVAr) till date. However due to smaller impact of power factor improvement, 

burning/ failure issue and theft of LT Shunt Capacitors have forced Discom to rethink 

and initiate the implementation of dynamic/ automatic capacitor bank at the various 11 

kV side of the 33/11 kV sub-stations. 
 

Apart from above, majority of the 11kV feeders in AVVNL are having high agriculture 

load which are being catered using 3.15/ 5 MVA power transformers at substations. 

Over the decade, Discom has witnessed a growth of around  ~9% in connected load thus 

leading to increase in power demand. Also, Government of Rajasthan has mandated 

supply of day-time power (two blocks supply) to agricultural farmers. To meet this 

increase in demand and ensure day time supply to agriculture consumers, AVVNL need 

to augment its existing transformation capacities at Substation level (specifically from 

3.15MVA to 5 MVA) within next 2 years. Hence, under this detailed project report, 

AVVNL has considered the upcoming requirement and proposed a capacitor bank with 

common rated capacity for 3.15/ 5 MVA.  
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6. TECHNOLOGY 

a) For 11kV, 1587 kVAr & 3174 kVAr Dynamic/ Automatic Capacitor Bank shall 

include 11kV Vacuum Circuit Breaker (VCB) Switchgear with complete 

arrangement with Adopter Panel for connection with existing 11 kV Bus Bar, 

Capacitor Switch, Reactor, APFC, Indoor Type Automatic Control Unit, Lightning 

Arrestor, Surge Arrestor, Pin & Post Insulators, PT’s-CT’s, Power &Control Cables, 

Junction Box, Supports of various types channels, Nut Bolts, Bus Bar Structure, 

Laying of Cables, Installation of Energy Meters, Interconnection of VCB and C&R 

Panel, Battery with Batter Charger etc. 
 

b) The capacitor bank shall consist of variable steps of different kVAr (details shared 

under BoQ). All the capacitor unit shall be controlled through separate capacitors 

witch and complete capacitor bank shall be protected through a VCB suitable for 

capacitor duty. 
 

c) The rated voltage of the system will be not less than 12 kV and shall be carried-

out under 3-Phase Power Supply; 50 Hz frequency level. 
 

d) The automatic power factor control unit shall continuously monitor power factor 

at11kV side of power transformer and automatically switched ON/OFF 

capacitors units in steps according to the requirement of KVAr to maintain the 

Target Power Factor (atleast 0.98). 
 

e) The automatic power factor control unit shall be programmable and have data 

down loading facility. Data Storage capacity of the control unit shall be at least 

for45 days with every 15 minutes data. The bidder shall have to provide two data 

downloading instrument for data download from control unit with necessary BCS 

in each Circles. 
 

f) The all display meters provided in the control panel shall be digital meters and 

shall be compatible for Automatic Meter Reading (AMR). 
 

g) There are no low voltage limit for tripping of capacitor bank main VCB or 

capacitor switch. Also, the power factor control unit and relays provided for the 

protection of control unit shall be capable to store at least last 05 faults. 
 

h) All equipment and material shall be designed, manufactured and tested in 

accordance with the latest applicable IS/IEC standards. 
 

i) The electrical installation shall meet the requirement of Indian Electricity Rules-

1956/CEA safety Regulation 2010 as amended up to date; relevant IS code of 
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practice and Indian Electricity Act-2003 in addition other rules and regulations as 

applicable to the work shall be followed. 

Note: The above proposed technology is indicative only, detailed version will be a part of 

tender documents. 

 

7. MANAGEMENT ARRANGEMENTS 

The implementation plan for the project will be 24 months (i.e 03 months tendering 

process + 21 months implementation) from the date of approval from funding agency 

and shall be executed as per proposed plan. Further, the works under different activities 

shall be carried out on turnkey basis through international or national competitive 

bidding as per the guidelines of funding agency. 
 

The project shall cover the overall procurement, installation, commissioning, testing and 

05 years maintenance of dynamic/ automatic capacitor bank and will be divided into 

two phases (I& II)depending upon the total number of sub-station considered, area 

covered, time frame and available fund. Here, providing the estimate for ‘Phase – I’. 
 
 

8. COST ESTIMATES 
 

The cost estimation of installation of 650 Nos. of Dynamic/ Automatic 11 kV Capacitor 

Bank under Power System Development Fund is stated below. 
 

Sr. 
No. 

Name of Work Unit Qty. 
Unit Rate 

(Rs. 
Lakhs) 

*Amount 
(In Rs. Cr.) 

1 

Installation of 1587 kVAr Automatic 11 kV Capacitor 
Bank including procurement, installation, 
commissioning and testing.  
(For 3.15/5 MVA) 

Nos. 637 20.85 132.81 

2 

Installation of 3174 kVAr Automatic 11 kV Capacitor 
Bank including procurement, installation, 
commissioning and testing. 
(For 8 MVA) 

Nos. 13 24.46 3.18 

 Total  650  135.99 

*Note: The above estimated cost is inclusive of transportation of material, erection cost, insurance, 

labour & finance cost, service cost, price escalation, civil cost, applicable GST and other taxes, except 

AMC. 
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9. BILL OF QUANTITY (BOQ) 

(A) Cost break-up of 11 kV Switched Capacitor Bank at  3.15 / 5 MVA Power Transformer 

BoQ for 11 kV Dynamic/ Automatic Capacitor Bank (APFC) for Rural Areas - AVVNL 

(Cost Reference - MSEDCL Approved Rate) 

Sr. 

No. 
Name of Items Unit Qty. Unit Rates Amount (In Rs.) 

 1 2 3 4 5 6 
 

1 

12.65 kV, 1587 kVAr (11 KV, 1.2 MVAR), 3-Phase, 

50 Hz, Outdoor Type, CRCA panel having step as 

396.75 kVAr + 396.75 kVAr +793.5 kVAr at 12.65 

KV. Bank shall be complete with Capacitor units 

of 132.25 kVAr for 396.75 KVAR & 264.5 kVAr for 

793.5 KVAR step at 7.3 KV, including allied 

material such as suitable size of Aluminum 

busbars epoxy insulators, HRC fuses, Vacuum 

contactor, series reactors, RVT, etc shall also be 

housed in same cubicle in the below mentioned 

quantity 

Nos. 1 

      

1,016,949.00  

        

1,016,949.00  

 

 
a) 

11 kV, 0.2%, Aluminium Wound, Dry type Series 

reactors suitable for 396.75 kVAr 
Nos. 6 

 

b) 
11 kV, 0.2%, Aluminium Wound, Dry type Series 

reactors suitable for 793.5 kVAr 
Nos. 3 

 

c) 11 kV, 1-Phase Dry, AN-Cooled RVT No. 1 
 

d) 11 kV/400 Amp, Indoor type Vacuum contactor Nos. 3 
 

e) Surge Suppressor No. 1 
 

f) 

IP 55 , Outdoor CRCA cubicle panel for 

accommodating capacitors, series reactor, 

vacuum contactor, surge arrestor fuses along 

with canaopy  

Set 1 
 

g) 
C & R Panel with Automatic Control Unit with 

APFC relay and Neutral Displacement relay 
Set 1 

 

2 
11 KV Isolator with EB (800 A) with elevating 

structure 
No. 1 30,025.00 30,025.00 

 

3 
11 KV Isolator without EB (800 Amp.) with 

elevating structure 
No. 1 26,630.00 26,630.00 

 

4 9 kV, 10 kA, Station Class, Lightning Arrestors Set 1 10,260.00 10,260.00 
 

5 

*Cable Support Structure, Clamps, Connectors, 

Earthing MS Flats 50 x 6, 3 Mtr long Earthing CI 

Pipe Dia 150 mm, Dog Conductor 

LS 1 61,506.95 61,506.95 
 

6 11 KV, 3 x 185 sqmm, HT XLPE Cable Mtr. 20 858.00 17,160.00 
 

7 Outdoor cable jointing kits No. 2 1,907.00 3,814.00 
 

8 

11 kV VCB (Kiosks Type) (800 Amp.) Switchgear 

with complete arrangement  with adopter panel 

for connection with existing 11 kV bus bar 

No. 1 117,466.00 117,466.00 
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9 **Control cables of various sizes LS 1 43,818.20 43,818.20 
 

10 11 kV CT 400 - 200/5 A Outdoor Type Nos. 3 10,611.00 31,833.00 
 

11 
24 Volt / 200 AH Battery with Battery Charger 

(For Capacitor's VCB) 
Nos. 1 69,000.00 69,000.00 

 

Sub-Total (A) 1,428,462.15 
 

13 Transportation on material LS 4%  -  57,138.49 
 

14 Erection cost on material LS 5%  -  71,423.11 
 

15 Insurance, Labour & Finance Cost LS 3%  -  42,853.86 
 

Service Cost LS 12%  -  171,415.46 
 

Sub-Total (B) 171,415.46 
 

Total (C) = (A) + (B) 1,599,877.61 
 

17 Applicable GST - 18%  -  287,977.97 
 

18 Price Escalation on cost of material - 10%  -  142,846.22 
 

19 ***Civil Cost LS 1 
           

53,857.50  
53,857.50 

 

Sub-Total (D) 484,681.68 
 

Grand Total (E) = (C) + (D) 2,084,559.29 
 

 

Note 1: As AVVNL is not under practice of regular installation of APFC, hence the cost estimation has 

been considered from recently approved PSDF Scheme of MSEDCL. 

Note 2: As per the monthly Wholesale Price Index (WPI) issued by office of the Economic Adviser, 

Department for Promotion of Industry and Internal Trade, following variation is observed in the prices of 

following items: 

Commodity Name 
WPI for 2020-21 

(Base 2011-12) 

WPI for 2021-22 

(Base 2011-12) 
Variation (%) 

Iron Ore 102 156.2 +53% 

Electric insulating material 105.4 107.1 +2% 

Electrical relay/conductor 112.3 129.1 +15% 

Batteries 117.9 123.1 +5% 

 

Therefore, looking the variations in some of the materials as required for the installation of capacitor 

banks at various 33/11 kV S/s over the period (24 months), AVVNL has considered price escalation of 

10%. 

Additionally, the cost towards annual maintenance charges (as shown below) shall be borne by AVVNL 

as internal / external source of funding. 
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Annual Maintenance Charges after Guarantee Period for 05 Years (1 Year + 5 Year’s) 

Sr. 

No. 
Parameters Unit Qty. Unit Rates 

Amount  

(In Rs.) 

1 2 3 4 5 6 

1 1st Year Job 1 50000.00 50,000.00 

2 2nd Year Job 1 60000.00 60,000.00 

3 3rd Year Job 1 70000.00 70,000.00 

4 4th Year Job 1 80000.00 80,000.00 

5 5th Year Job 1 90000.00 90,000.00 

Total 350,000.00 

Total AMC Cost for 05 Years considering 631 Nos. of APFC  2208,50,000.00  

 

Item Wise Cost Breakup: 

(A.1) *Cost Structure for 11 kV Station Capacitor Bank – For 1587 kVAr 

Sr. No. Name of Items Unit Qty. Unit Rates 
Amount  

(In Rs.) 

1 2 3 4 5 6 

1 Structure for 11 KV CT Kg 155 51.80 8,029.00 

2 Structure for 11 KV LA Kg 155 51.80 8,029.00 

3 G.I. Nut Bolts Kg 20 82.90 1,658.00 

4 Cable Support Structure (2 Nos.) Kg 200 51.80 10,360.00 

5 MS Flat 50 X 6 Kg 235.5 48.50 11,421.75 

6 Earthing CI Pipe Dia 150 mm 3 Mtr long Nos. 3 6300.00 18,900.00 

7 Dog Conductor Mtr. 60 51.82 3,109.20 

Total 61,506.95 

 

(A.2) **Cost Structure for Control Cables – For 1587 kVAr 

Sr. 

No. 
Name of Items Unit Qty. Unit Rates 

Amount 

(In Rs.) 

1 2 3 4 5 6 

1 2C X 2.5 Sq. mm Armoured, Copper Mtr. 100 55.11 5,511.00 

2 4C X 2.5 Sq. mm Armoured, Copper Mtr. 275 87.60 24,090.00 

3 7C X 2.5 Sq. mm Armoured, Copper Mtr. 40 139.19 5,567.60 

4 10C X 2.5 Sq. mm Armoured, Copper Mtr. 40 216.24 8,649.60 

Total 43,818.20 
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(A.3) ***Cost Structure for Civil Work – For 1587 kVAr 

Sr. No. Parameters Unit Qty. Unit Rates 
Amount  

(In Rs.) 

1 2 3 4 5 6 

1 Excavation CuM 8 150.00 1,200.00 

2 PCC CuM 2.5 4257.00 10,642.50 

3 RCC CuM 5 5255.00 26,275.00 

4 Steel Kg 300 51.80 15,540.00 

5 Back Filing CuM 2 100.00 200.00 

Total 53,857.50 

 

(B) Cost break-up of 11 kV Switched Capacitor Bank at 8 MVA Power Transformers 

BoQ for 11 kV Dynamic/ Automatic Capacitor Bank (APFC) for Rural Areas - AVVNL 

(Cost Reference - MSEDCL Approved Rate) 

Sr. 

No. 
Name of Items Unit Qty. Unit Rates 

Amount (In 

Rs.) 

 1 2 3 4   5 
 

1 

12.65 kV, 3174 kVAr, 3-Phase, 50 Hz, Outdoor 

Type, CRCA panel having 4 step as 396.75 kVAr + 

396.75 kVAr +1190.25 kVAr +1190.25 kVAr at 

12.65 KV. Bank shall be complete with Capacitor 

units of 132.25 kVAr for 396.75 kVAr & 396.75 

kVAr for 1190.25 kVAr at 7.3 kV including allied 

material such as suitable size of Aluminum busbars 

epoxy insulators, HRC fuses, Vacuum contactor, 

series reactors, RVT, etc. with details as under 

Nos. 1 

      

1,271,186.00  

        

1,271,186.00  

 

 
a) 

11 kV, 0.2%, Aluminium Wound, Dry type Series 

reactors suitable for 396.75 kVAr 
Nos. 6 

 

b) 
11 kV, 0.2%, Aluminium Wound, Dry type Series 

reactors suitable for 1190.25 kVAr 
Nos. 6 

 

c) 11 kV, 3-Phase dry type RVT No. 1 
 

d) 11 kV/400 Amp, Indoor type Vacuum contactor Nos. 4 
 

e) Surge Suppressor No. 1 
 

f) 

IP 55 , Outdoor CRCA cubicle panel for 

accommodating capacitors, series reactor, vacuum 

contactor, surge arrestor fuses along with canaopy  

Set 1 
 

g) 
C & R Panel with Automatic Control Unit with 

APFC relay and Neutral Displacement relay 
Set 1 

 

2 
11 KV Isolator with EB (800 A) with elevating 

structure 
No. 1 30,025.00 30,025.00 
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3 
11 KV Isolator without EB (800 Amp.) with 

elevating structure 
No. 1 26,630.00 26,630.00 

 

4 9 kV, 10 kA, Station Class, Lightning Arrestors Set 1 10,260.00 10,260.00 
 

5 

*Cable Support Structure, Clamps, Connectors, 

Earthing MS Flats 50 x 6, 3 Mtr long Earthing CI 

Pipe Dia 150 mm, Dog Conductor 

LS 1 61,506.95 61,506.95 
 

6 11 kV XLPE insulated 3x185 mm2  Armoured Mtr. 20 858.00 17,160.00 
 

8 Outdoor cable jointing kits No. 2 1,907.00 3,814.00 
 

9 

11 kV VCB (Kiosks) (800 Amp.) Switchgear with 

complete arrangement  with adopter panel for 

connection with existing 11 kV bus bar 

No. 1 117,466.00 117,466.00 
 

10 **Control cables of various sizes LS 1 43,818.20 43,818.20 
 

11 11 kV CT 400 - 200/5 A Outdoor Type Nos. 3 10,611.00 31,833.00 
 

12 
24 Volt / 200 AH Battery with Battery Charger (For 

Capacitor's VCB) 
Nos. 1 69,000.00 69,000.00 

 

Sub-Total (A) 1,682,699.15 
 

13 Transportation on material LS 4%  -  67,307.97 
 

14 Erection cost on material LS 5%  -  84,134.96 
 

15 Insurance, Labour & Finance Cost LS 3%  -  50,480.97 
 

Service Cost LS 12%  -  201,923.90 
 

Sub-Total (B) 201,923.90 
 

Total (C) = (A) + (B) 1,884,623.05 
 

17 Applicable GST - 18%  -  339,232.15 
 

18 Price Escalation on cost of material - 10%  -  168,269.92 
 

19 ***Civil Cost LS 1 
           

53,857.50  
53,857.50 

 

Sub-Total (D) 561,359.56 
 

Grand Total (E) = (C) + (D) 2,445,982.61 
 

 

Note 1: As AVVNL is not under practice of regular installation of APFC, hence the cost estimation has 

been considered from recently approved PSDF Scheme of MSEDCL. 

Note 2: As per the monthly Wholesale Price Index (WPI) issued by office of the Economic Adviser, 

Department for Promotion of Industry and Internal Trade, following variation is observed in the prices of 

following items: 

Commodity Name 
WPI for 2020-21 

(Base 2011-12) 

WPI for 2021-22 

(Base 2011-12) 
Variation (%) 

Iron Ore 102 156.2 +53% 

Electric insulating material 105.4 107.1 +2% 
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Electrical relay / conductor 112.3 129.1 +15% 

Batteries 117.9 123.1 +5% 

 

Therefore, looking the variations in some of the materials as required for the installation of capacitor 

banks at various 33/11 kV S/s over the period (24 months), AVVNL has considered price escalation of 

10%. 

Additionally, the cost towards annual maintenance charges (as shown below) shall be borne by AVVNL 

as internal / external source of funding. 

Annual Maintenance Charges after Guarantee Period for 05 Years (1 Year + 5 Year’s) 

Sr. 

No. 
Parameters Unit Qty. Unit Rates 

Amount  

(In Rs.) 

1 2 3 4 5 6 

1 1st Year Job 1 50000.00 50,000.00 

2 2nd Year Job 1 60000.00 60,000.00 

3 3rd Year Job 1 70000.00 70,000.00 

4 4th Year Job 1 80000.00 80,000.00 

5 5th Year Job 1 90000.00 90,000.00 

Total 350,000.00 

Total AMC Cost for 05 Years considering 13 Nos. of APFC 45,50,000.00  

 

Item Wise Cost Breakup: 

(B.1) *Cost Structure for 11 kV Station Capacitor Bank – For 3174 kVAr 

Sr. No. Name of Items Unit Qty. Unit Rates 
Amount  

(In Rs.) 

1 2 3 4 5 6 

1 Structure for 11 KV CT Kg 155 51.80 8,029.00 

2 Structure for 11 KV LA Kg 155 51.80 8,029.00 

3 G.I. Nut Bolts Kg 20 82.90 1,658.00 

4 Cable Support Structure (2 Nos.) Kg 200 51.80 10,360.00 

5 MS Flat 50 X 6 Kg 235.5 48.50 11,421.75 

6 Earthing CI Pipe Dia 150 mm 3 Mtr long Nos. 3 6300.00 18,900.00 

7 Dog Conductor Mtr. 60 51.82 3,109.20 

Total 61,506.95 

 

 

 



Ajmer Vidyut Vitran Nigam Limited                                                                                                   Detailed Project Report 

Page 17 of 20 
 

(B.2) **Cost Structure for Control Cables – For 3174 kVAr 

Sr. 

No. 
Name of Items Unit Qty. Unit Rates 

Amount 

(In Rs.) 

1 2 3 4 5 6 

1 2C X 2.5 Sq. mm Armoured, Copper Mtr. 100 55.11 5,511.00 

2 4C X 2.5 Sq. mm Armoured, Copper Mtr. 275 87.60 24,090.00 

3 7C X 2.5 Sq. mm Armoured, Copper Mtr. 40 139.19 5,567.60 

4 10C X 2.5 Sq. mm Armoured, Copper Mtr. 40 216.24 8,649.60 

Total 43,818.20 
 

(B.3) ***Cost Structure for Civil Work – For 3174 kVAr 

Sr. No. Parameters Unit Qty. Unit Rates 
Amount  

(In Rs.) 

1 2 3 4 5 6 

1 Excavation CuM 8 150.00 1,200.00 

2 PCC CuM 2.5 4257.00 10,642.50 

3 RCC CuM 5 5255.00 26,275.00 

4 Steel Kg 300 51.80 15,540.00 

5 Back Filing CuM 2 100.00 200.00 

Total 53,857.50 
 

1. TIME FRAME PERT CHART 

The total duration of the project is considered as 24 months. The tentative start date 

shall be considered as the date of receipt of approval from PSDF funding while the 

completion time is likely to by end of May 2025. The detailed time frame is presented 

below. 
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1 Project Approval

2 Conduct of Committee Meeting

3 Preparation & Release of Tender Document

4 Evaluation, Contract Award and Mobilization

5 1st Disbursement (30% of Grant) D1

6 Procurement, Installation, Commissioning & Testing of Equipments

7 Bi-monthly Review Meeting

8 Monthly Report Submission

9
2nd Disbursement (60% of Grant) i.e. After Utalization of 30% Grant + 

10% Self-contribution (JVVNL)
D2

10 Submission of Draft Report

11 Final Report Submission

12 3rd Disbursement (10% of Grant) i.e. On Completion of Scheme D3

Finalization of Tender Documents & Issuance of Work Order

Procurement, Installation, Commissioning & Testing of Equipments

Progressive Basis

Cost Benefit Analysis & Report Submission on Improved Power Factor

FY 2022-23 FY 2023-24 FY 2024-25

Sr
. 

N
o

.

Description

TIMELINE
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To identify the success of any project, it is always necessary to evaluate the standards by which 

to examine whether the proposed objective, target or outcomes will be achieve or not. Hence, 

the Cost-Benefit Analysis for the 1980 kVAr &3168 kVAr ratings automatic capacitor bank on 

the 3.15, 5 & 8 MVA power transformer has been presented below. 

 
 

 Total Cost of the Project    : Rs. 135.99 Cr. 

 Total Savings with Power Factor Improvement : Rs. 199.87 Cr 

 ------------------------------------------------------------------------------------------------- 

 Payback Period     - Approx. 9 Months 
 

“Further, regional entities are liable for weekly settlement of ‘Reactive Energy 

Charges’ in accordance with the CERC (Indian Electricity Grid Code)Regulations, 2010 

and amendments thereof, which are sometimes payable or receivable. Due to poor 

power factor, sometimes Rajasthan accounts for a penalty at the rate of 10 

paise/kVArh (from 03.05.2010 onwards) reactive charges with escalation factor of 0.5 

paise/ kVArh. Also, recent provision of CERC’s Draft Indian Electricity Grid Code 2022 

recommends the reactive charge at the rate of 5 paise/kVArh w.e.f. the date of effect 

of final regulations with escalation at 0.5paise/kVArh per year thereafter”.  
 

Hence, the draft provision to rate reduction along with saving achieved through 

installation of capacitor bank will definitely lower down the overall penalty impact. 

These shall be the contributing factor for the Improvement of Financial Health of 

Discoms and will leading to a sustainable implementation structure.(Note: The NRLDC 

charges is not taken into consideration in above payback calculation). 
 

Moreover, the capacitor units are used in these capacitor banks shall be manufactured 

with the latest design and tested to meet or exceed the requirement of applicable IEC & 

IS Standards, it is rated in continuous kVAr, voltage and frequency for operating within 

the -200oC to +500oCambient temperature range &shall be designed to produce not less 

than rated kVA at rated voltage and frequency. 

Load 
Factor

Average 
Loading 

Reduction in 
MVA after  
Capacitors 

Bank

Actual 
Line Loss 

Reductio
n of Initial 
Loss as 

80% 54% 0.98 20

1 3.15 380 1197 958 517 439.5384 448.51 24.77 4.95 3850356 190754         9251,55,967 1587            20.85                79.23 

2 5 257 1285 1028 555 471.852 481.48 24.77 4.95 4133424 204777         9931,70,774 1587            20.85                53.58 

3 8 13 104 83 45 38.1888 38.97 24.77 4.95 334534 16573           803,81,137 3174            24.46                  3.18 

8318314 412105       19987,07,878 - -              135.99 

Cost of energy 
saved per annum 
@ 4.85/- (2022-

21) per unit

Proposed 
11 KV 

Automatic 
Capacitor 

Bank 
(In kVAr)

SITC cost 
with 5 Yr 

AMC
(In Lakhs)

Total Cost 
(In Cr.)

Grand Total

Payback Calculation for Installation of 11 kV Automatic Capacitor Bank at 33/11 kV Sub-station
Assumptions - Load Factor - 80% | Avg. Loading - 54% | Average PF - 0.85 | Desired PF - 0.98 | Initial Line Losses as 20%

Sr. 
No.

Transforme
r Rating 
(In MVA)

Qty
Total 
MVA

Average 
Demand 
(In MW) 
with 0.85 

Power 
Factor

% Line 
Loss 

Reductio
n 

Total MWh 
Drawn in a 

Year 

Saving in 
MWh
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Capacitors will operate safely at 135% of kVAr rating under following condition as: 

 kVAr caused by excess at rated frequency. 

 kVAr added by the harmonic voltage superimposed on the power frequency 

voltage. 

 kVAr attributable to manufacturing tolerances. 

 

The maximum recommended working voltage of capacitor is 110% of rated voltage. The 

capacitors include a safely factor that permits them to tolerate without damage 

momentary over voltage caused due to switching/load fluctuation. 

 

Thus, it is quite successful and sustainable in the high voltage system. 
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List of Various 33/11 kV Sub-stations 

considered for  

Power Factor Improvement 
 

 

 

 

































































































































































































































S.No Objective Head Estimated Budget 

2023-24

Expenditure Done 

till 03.08.2023

Balance

1 Salary 19500000 5516609 13983391
2 Rewards 120000 0 120000
3 Medical Treatment 500000 114694 385306
4 Allowances 13500000 3928333 9571667
5 LTC 850000 146004 703996
6 Training Expenses 100000 0 100000
7 DTE 1000000 161013 838987
8 OE 8800000 4862406 3937594
9 RENT&TAXES 380000 0 380000

10 Digital Equipments 500000 24445 475555
11 Minor civil & Electrical

Works

23300000 0 23300000

12 Repair & Maintenance 2500000 33350 2466650
13 OTHER REVENUE

EXPENDITURE [ 49 ]

500000 15633 484367

14 Machinery & Equipment 2600000 0 2600000
15 Information ICT

Equipments

1500000 64093 1435907

16 Furniture & Fixtures 1200000 0 1200000
17 Rent for others 650000 0 650000

Total 77500000 14866580 62633420

Balance till 4th August 

2023 26188938.6
41055519

Additional amount Required 36444481

Name of the Section/Division in CEA, New Delhi: NRPC, New Delhi

Annexure-VI



AGENDA FOR 68TH MEETING OF NORTHERN REGIONAL POWER COMMITTEE 

 

Subject: Agenda to be placed before the 68th NRPC meeting -For the replacement of 

various size of ACSR conductor (i.e. wolf/panther/zebra/moose) with equivalent 

HTLS conductor to reduce the overloading of existing transmission lines and 

also to improve the reliability of power system in Haryana. 

1. On the subject cited above, it is submitted that due to exponential growth in power 

demand the existing lines are unable to cater power demand in the various region of 

Haryana. It is further submitted that erection of new lines in these regions are not 

feasible due to non-availability of RoW (Right of Way). Therefore, replacement of 

existing ACSR conductors with equivalent HTLS conductor of higher current carrying 

capacity is the only available option to reduce the overloading of existing lines and 

also to improve the reliability with capability to cater the increased load demand in 

Haryana. 

2. Various inter-utility meetings were conducted between the officers of HVPNL & 

DISCOMs for integrated planning to review the district-wise distribution and 

transmission infrastructure for the strengthening of power system in Haryana. 

3. During the meetings, proposals for creation of new substation/augmentation of 

existing substation and also augmentation of existing transmission line were 

discussed and it was decided in-principle that HVPNL may replace the ACSR 

conductors of existing transmission lines with HTLS conductors wherein erection of 

new lines is not feasible due to non-availability of RoW (Right of Way). 

4. Accordingly, various existing overloaded lines wherein erection of new tower/lines is 

not feasible due to RoW issue were identified by the field offices of HVPNL & DISCOMs. 

A detailed proposal was prepared area-wise and same was got approved from the 

WTDs of concerned DISCOMs & HVPNL. 

5. It has been observed that the designing of HTLS conductor depends a lot on the 

conductors ageing effect on sag and tension, existing creep mitigation methods of the 

conductor and the profile of existing Transmission lines. Therefore, all the works were 

packaged as per existing size (type) of the conductor i.e. wolf, Panther, Zebra & Moose. 

6. In view of the above, the following 3 no. packages have been prepared with overall 

estimated cost of Rs. 290 crore (approx.) (Annexure-I) 

I. Package-A (Tentative estimate cost: Rs. 44.57 Crore)   

Augmentation works of 07 no. Transmission lines with existing Wolf conductor 

to HTLS conductor. 

line-wise estimated cost of Package-A is attached at Annexure-II 
 

II. Package-B (Tentative Estimate cost: Rs. 103 Crore). 

Augmentation works of 17 no. Transmission lines with existing Panther and AL-

59 conductor to HTLS conductor. 

line-wise estimated cost of Package-B is attached at Annexure-III 
 

III. Package-C (Tentative estimate cost: Rs 142 crore). 

Augmentation works of 07 no. Transmission lines with existing Zebra and Moose 

conductor to HTLS conductor. 

line-wise estimated cost of Package-C is attached at Annexure-IV 
 

7. Replacement of existing ACSR conductors of above transmission lines with equivalent 

HTLS conductor of higher current carrying capacity is the best possible solution to 

reduce the overloading of existing lines and provide reliable power to the consumers 

of these regions of Haryana. 

8. In view of above facts, it can be observed that aforementioned works at para-6 above 

is for power system strengthening & improvement in Haryana. Therefore, the work is 

eligible for 100% funding from PSDF and it is requested that NRPC forum may kindly 

recommend the proposal for PSDF grant. 

   

Annexure-VII



Annexure-I
Sr. No. Name of Package Tentative Estimate 

Amount
1 Package-A (Annexure-II)

Augmentation works of the Transmission lines with existing 
0.15 sq" conductor 445764486

2 Package-B (Annexure-III)
Augmentation works of the Transmission lines with existing 0.2 
sq" and AL-59 conductor 1031225621

3 Package-C (Annexure-IV)
Augmentation works of the Transmission lines with existing 
0.4" sq and 0.5" sq conductor 1421144793
Total 2898134899



 Annexure-II
Sr. No. Name of Line Amount (in Rs.)

1 Augmentation of 66kV D/C Palwal-Mandkola with HTLS 
Conductor  equivalent to ACSR Wolf having current capacity 
equivalent to 600 Amp on the existing towers

95213956

2 Replacement of existing conductor 0.15 SQ''ACSR Conductor 
of 66 KV D/C LINE FROM 220 KV S/STN BADSHAHPUR -66 
KV S/STN SOHNA with HTLS Conductor.

126851721

3 Replacement of existing conductor 0.15 SQ''ACSR Conductor 
of 66 KV S/C LINE FROM 220 KV S/STN Palwal -66 KV 
S/STN Hathin with HTLS Conductor

61487680

4 Augmentation of 66kV S/C Badshahpur-Sector-35-Farrukh 
Nagar line-provision of HTLS conductor of size 0.15 sq. inch 
(having ampacity of 600Amp thereoff) alongwith raising of 
height at some locations

58805808

5 Augmentation of existing conductor 0.15 SQ''ACSR Conductor 
on HSEB Towers of 132 KV S/C Khokrakot-Sector-3 Rohtak 
Line with HTLS Conductor.

26129687

6 Augmentation of conductor of 66 kV S/C Harsaru – 
Farukhnagar line from 0.15 Sq. Inch ACSR conductor to 0.15 
Sq. inch HTLS conductor having capacity of 600 amp  in FY 
2022-23

54673021

7 Replacement of 0.15 AAAC Conductor with HTLS from LILO 
point to 66kV S/Stn of one circuit of 66kV Madanpur-Barwala 
line with HTLS Conductor  equivalent to 600 Amp on the 
existing towers

22602613

Total 445764486

Line wise Estimated Cost for Package-A                     



 Annexure-III
Sr. No. Name of Line (Package- B) Amount (in Rs.)

1 Replacement of existing conductor 0.2 SQ'' inch ACSR Conductor of 
132KV Chormar-Dabwali S/Ckt line with HTLS Conductor. 

136559787

2 Replacement of existing conductor 0.2 SQ'' inch ACSR Conductor of 
132 KV Shahpur Begu-Sirsa S/Ckt line with HTLS conductor  

55448097

3 Replacement of existing conductor 0.2 SQ'' ACSR Conductor of 132 
KV Jiwan Nagar -Rania S/Ckt line with HTLS conducotr                

79040896

4 Augmentation of 66kV D/C A4-Ford line having 0.2 sq. inch ACSR 
conductor with 0.2 sq. inch HTLS conductor having current 
capacity equivalent for 600 Amp on the existing towers

4393504

5 Augmentation of 66kV D/C Palla-Sec-31, Faridabad line having 0.2 
sq. inch ACSR conductor with 0.2 sq. inch HTLS conductor having 
current capacity equivalent for 600 Amp on the existing towers

48205279

6 Augmentation of existing 0.2 sq" AL-59 conductor on HSEB Design 
towers of 132 kV Rohtak (220 kV ) - Khorkrakot Rohtak CKt-1 

10833234

7 Augmentation of existing 0.2 sq" AL-59 conductor on HSEB Design 
towers of 132 kV Rohtak (220 kV ) - Khorkrakot Rohtak CKt-2

9118955

8 Augmentation of 132 kV Kaithal-Khanpur Line having 0.2 Sq" ACSR 
conductor with HTLS conductor equivalent to 0.2 sq" ACSR 
conductor 

121010271

9 Augmentation of 132 kV Nissing-Jalmana S/C 0.2 Sq" AL-59 
conductor of 132 kV  S/C Nunamajra –MIE Bahadurgarh line with 
0.2 sq inch AL-59 quivalent HTLS conductor 

39126875

10 To replace the existing 0.2 sq" ACSR conductor of 132 kV S/C 
Isherwal-Behal Line with 0.2 sq" HTLS conductor 

109750570

11 Augmentation of existing 0.2 sq” ACSR conductor of 132 kV S/C 
Chhajpur-Chandoli line with HTLS conductor 

48306679

12 Replacement of 0.2 sq" ACSR conductor of 132 kV S/C Bastara- 
Madhuban

35124260

13 Replacement of 0.2 sq" ACSR conductor of 132 kV S/C Karnal- 
Madhuban line with high capacity conductor nearly equivalent to 
0.4 sq inch ACSR conductor

69374082

14 Augmentation of 132 kV Nissing-Jalmana S/C 0.2 Sq" AL-59 
conductor of 132 kV  S/C Nunamajra –MIE Bahadurgarh line with 
0.2 sq inch AL-59 quivalent HTLS conductor having ampacity 600A 

70331682

15 Replacement of existing 0.2sq” Conductor of 132kV S/C line from 
220kV Bapora-Tosham line from TL no. 69-92 with OPGW with 
HTLS conductor of equivalent size of 0.2Sq” conductor with 
current capacity equivalent to 0.4sq” ACSR Conductor (600Amp).

36384742

16 Replacement of LILO section of Narwana- Jind line at Uchana will 
be converted from  0.2sq” Conductor to 0.2sq” HTLS conductor of 
having current capacity equivalent to 600Amp without 
replacement of towers

15776902

17 Replacement of existing conductor 0.2SQ'' inch ACSR Conductor of 
132 KV D/C Nuhiyawali Khairekan line with HTLS conductor  

142439804

Total 1031225621

Line wise Estimated Cost for Package-B                     



 Annexure-IV
Sr. No. Name of Line Amount (in Rs.)

1  Augmentation of Conductor of 220 kV D/C Daultabad-
IMT Manesar line with allied equipment along with LILO 
of one circuit of said line at 220 kV Substation Sector-85, 
Gurugram from 0.4 sq" ACSR conductor to 0.4 sq" HTLS 
conductor (Capacity 1200 A) in FY 2024-25.

329328061

2 Creation of one Ckt. of 220 kV D/C Daultabad-IMT 
Manesar Line at 220 kV Substation Sector-99, Gurugram 
(alternate to circuit which is LILO at Sector-85, 
Gurugram) with 0.4 sq" HTLS Conductor (capacity 
1200A) by using 220 kV D/C/M/C/Monopoles towers as 
per requirement in FY 2024-25.

147774281

3 Augmentation of existing 3 no 220kv S/C link between 
400kV substation sector-72 Gurgaon (PGCIL) & 220kV 
substation sector-72 Gurgaon (HVPNL) from single 
Moose ACSR to Single HTLS conductor having current 
carrying capacity equivalent to twin Moose conductor

4500000

4  Augmentation of 220 kV D/C Sector-46-Palli line with 0.4 166524600

Line wise Estimated Cost for Package-C                     

4  Augmentation of 220 kV D/C Sector-46-Palli line with 0.4 
sq" ACSR conductor to 0.4 sq" HTLS conductor (1200 
Amp) in FY 2023-24.

166524600

5 Augmentation of 220 kV Samaypur-Palli line with 0.4 sq" 
ACSR conductor to 0.4 sq" HTLS conductor (1200 Amp) 
in FY 2023-24

185501884

6 Replacement of existing 0.4sq” Conductor of 220kv D/C 
PGCIL (Khanpur)-Kaithal line with HTLS conductor of 
equivalent size of Zebra conductor with current bearing 
capacity of 1200A along with the replacement of existing 
insulators.

406807353

7 Creation of LILO of one circuit of 220 kV Nuna Majra - 
daultabad D/C Line with HTLS conductor equivalent to 
Zebra conductor having ampacity of twin moose ACSR 
conductor (1262 amp) at 400 kV substation Bahadurgarh 
(PGCIL) approx. 2.0 kMs (LILO point just outside 220 kV 
substation Nunamajra) along with augmentation of 
existing conductor of same circuit which is being LILOed 
for the section from 220 kV substation NunaMajra to the 
LILO point (2L2830*) in FY 2023-24.

180708613

Total 1421144793
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