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उत्तरी के्षत्रीय विद्युत सविवत की 61िी ीं बैठक 

61st MEETING OF NORTHERN REGIONAL POWER COMMITTEE 

Time & Date of NRPC meeting: 11:00 HRS; 26 December 2022 

Venue:  Video Conferencing 

                                                       AGENDA 

A.1 Approval of MoM of 60th NRPC meeting 

A.1.1 Minutes of 60th NRPC meeting (held on 30.11.2022) has been issued vide letter dtd.     

08.12.2022. No comment has been received till the date.    

Members may kindly approve. 

A.2 Disbursement of encashed CBG amount to DICs pending settlement of legal 

disputes on relinquishment charges (agenda by CTUIL) 

A.2.1 CTUIL, in his letter dated 14.12.2022 (Annexure-I) apprised to NRPC Sectt. that in line 

with CERC order dated 08.03.2019 passed in petition No. 92/MP/ 2015, CTU calculated 

relinquishment charges for LTAs relinquished by various generators and uploaded the 

same on its website from time to time. However, the relinquishment charges computed 

and notified by CTU in line with above CERC Order 08.03.2019 in Petition No. 

92/MP/2015 was disputed by more than 20 relinquishing IPPs, who had filed appeals in 

APTEL which are pending adjudication. In view of pending disputes and GST issues 

concerning the raising invoices, CTU issued demand letters to concerned relinquishing 

LTA customers pending disposal of appeals in APTEL. 

A.2.2 During the proceedings in the matter, APTEL vide its order dated 08.10.2020 in appeal 

no. 251 of 2019, had restrained CTU from raising invoices with respect to the 

relinquishment charges during pendency of similar Appeals except where insolvency 

proceedings are faced by the generators. All the appeals on the relinquishment charges 

are yet to be decided as on date and matter is being pursued by CTU. Further, where 

the IPPs are undergoing insolvency proceedings, CTU had filed claims before 

RPs/Liquidators for recovery of relinquishment charges. 

A.2.3 Meanwhile, CTU encashed the CBGs of some of the IPPs who have abandoned their 

projects or undergoing insolvency proceedings and the encashed BG amount of approx. 

Rs 400 Crores was kept in FDs since the legal proceedings on relinquishment charges 

are still to be concluded and the BG amount may have to be refunded to IPPs along with 

interest in case of judgements in their favour in future. 



 

61st NRPC Meeting (26th December 2022)–Agenda 

2 

A.2.4 The status of relinquishment charges and treatment of encashed BG amount has been 

reviewed in recent 42nd SRPC meeting held in Jun’22 and it was desired by the state 

utilities of SRPC that the BG amount be disbursed to all the DICs pending settlement of 

disputes on relinquishment charges. CTU informed that it is common money of all the 

five regions and cannot be given state-wise or region-wise and hence it needs to be 

taken up with all the RPCs for their consent. CTU further informed that, in case the BG 

amount is disbursed to the DICs in the pool and disputes are settled in favour of the 

relinquishing IPPs later, the amount so disbursed in the pool shall be collected from 

respective DICs along with interest to refund to the IPPs. Hence, CTU requested for 

deliberation on the above and provide consent on disbursing the encashed BG amount 

to the DICs in the pool with the conditions mentioned above.  

A.2.5 Subsequently, the matter has been deliberated in 59th NRPC meeting wherein it was 

decided that DICs of NR may submit comments regarding the agenda to CTU with copy 

to NRPC in one month (i.e by 30 November 2022). CTU was also asked to regularly 

follow up with DICs at all regions for earliest submission of comments. Subsequently, 

agenda may be deliberated at upcoming NPC meeting along with comments of DICs. 

A.2.6 CTU has submitted that comments are yet to be received from DICs of NR. 

Members may deliberate kindly. 

A.3 Draft guidelines on manpower adequacy for SLDCs (agenda by GM Division, CEA) 

A.3.1 GM, Division CEA in its letter dated 14.12.2022 informed that the meeting was taken by 

Secretary (P) with CEA and GCI (erstwhile POSOCO) on 30.11.2022 to discuss draft 

guidelines on manpower adequacy for SLDCs. Draft guidelines for strengthening of 

SLDCs in India is attached as Annexure-II.  

A.3.2 Stakeholders may submit their views/inputs for onward submission to CEA. 

Members may submit kindly. 

A.4 Transmission system for evacuation of power from Rajasthan REZ Ph-IV (Part-

2:7.5GW) (Jaisalmer/Barmer Complex) (agenda by CTU) 

A.4.1 CTU vide mail dtd. 19.12.2022 has proposed scheme for transmission system for 

evacuation of power from Rajasthan REZ Ph-IV (Part-2:7.5GW) (Jaisalmer/ Barmer 

Complex). 

A.4.2 The scheme is attached as Annexure-III. 

A.4.3 CTU has intimated that the above scheme has been discussed in NR Joint study meeting 

held on 05.12.22, and 13th CMETS-WR meeting held on 07.12.2022. 
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A.4.4 The scheme is being taken by CTU for approval in 14th CMETSNR meeting scheduled 

to be held on 23.12.22 

Members may deliberate kindly. 

***** 
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केन्द्रीय वि	द्युत प्राधि�करण
Central Electricity Authority

धि�ड प्रबं�न प्रभाग
Grid Management Division

***************

Sub : Guidelines on manpower adequacy for SLDCs 

It  is  to  inform  that  the  meeting  was  taken  by  Secretary(P)  with  CEA  &  GCI  (erstwhile

POSOCO) on 30.11.2022 to discuss draft guidelines on manpower adequacy for SLDCs.  The

draft circulated by MoP on 29.11.2022 was discussed (copy enclosed).

It was decided for restructuring of the draft report including organogram of typical SLDC &

capturing new areas like cyber security, resource adequacy, disturbances etc.

For the above activity the list of documents to be referred are as below:

(1) Pradhan Committee Report 2008-GoI (Report of the Combined Committee on 

Manpower Certification, Incentives for System Operators and Ring Fencing Load 

Despatch Centres)

(2) Detailed organogram

(3) Model distribution structure

(4) GCI (erstwhile POSOCO) report filed to CERC

(5) Other documents as mentioned under references of the draft circulated by MoP on

29.11.2022.

It  is  requested  to  submit  views/inputs  of  all  stakeholders  of  the  RPCs  for  preparation/

restructuring of above cited draft report.  It is also requested that the views/inputs may be

discussed in some forum of RPCs and compiled views may be submitted to this Division.

This issues with the approval of Member(GO&D)/Chairperson, CEA

(M M Dhakate)
Chief Engineer

Member Secretary (NRPC/WRPC/SRPC/ERPC/NERPC)

No: CEA-GO-12-29/2/2022-GM Division                      दि�नांक:14.12.2022

File No.CEA-GO-12-29/2/2022-GM Division

Issue No : I/25047/2022

Generated from eOffice by M.M.DHAKATE, CHIEF ENGINEER (GM), CEA on 14/12/22 02:09 PM
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Guidelines For Strengthening of State Load Despatch Centres in India 

1. Background 

The Electricity Act 2003 designates the Load Despatch Centres (LDCs) as apex bodies 
to ensure integrated, secure, reliable, economic, and efficient operation of power system 
under their jurisdiction. The LDCs would play an important rote in facilitating the energy 
transition towards a sustainable and decarbonised electricity grid. The availability of 
human resources in the State Load Despatch Centres was reviewed by, Secretary 
(Power), Ministry of Power, Government of India on 16th September 2022. These 
guidelines have been formulated to provide a benchmark to the State governments / 
utilities for strengthening -the State Load Despatch Centres by ensuring adequacy of 
trained and certified human resources. 

2. Categorization of State Load Despatch Centres 

Considering the diversity of power system profile of different states in terms of their peak 
demand met, energy consumption and installed capacity of Renewable Energy Sources, 
the thirty-five SLDCs could be grouped into three categories —Large SLDCs{Medium 

SLDCs, Emerging SLDCs. 

No. Large SLDCs Medium SLDCs Emerging SLDCs 

1 Andhra Pradesh Assam Arunachal Pradesh 

2 Gujarat Bihar Chandigarh 

3 
Haryana Chhattisgarh 

*Dadra and Nagar 
Haveli 

4 Karnataka Damodar Valley Corporation Daman & Diu 

5 Maharashtra Delhi Goa 

6 Madhya 
Pradesh 

Himachat Pradesh 
Manipúr 

7 
Punjab 

'Jammu & Kashmir and 
Ladakh 

Meghataya 

8 Rajasthan Jharkhand Mizoram 

9 Tamil Nadu Kerala Nagaland 

10 Telangana Odisha Puducherry 

11 Uttar Ptadesh Uttarakhand Sikkim 

12 West Bengal  Tripura 



3. Functional areas within State Load Despatch Centre 

The functions discharged by SLDCs could be broadly classified into following 
categories System Operation (SO), Market Operation (MO), System Logistics, and 
Support services. The System Operation function covers operational planning, real-time 
operation and post despatch analysis. The market operation function covers open access 
administration, day ahead market, real-time market, energy accounting and settlement 
activities. System logistics covers decision support, Information technology and cyber 
security related activities. The regulatory and legal affairs; human resource  management 
contract services, finance and account, establishment, administration are support 
services. Further details regarding these functions are enclosed as Annexure-I. 

There are Thirteen Renewable Energy Management Centre (REMC) in India which 
includes the REMCs in Rajasthan, Gujarat, Madhya Pradesh, Maharashtra Telangana 
Tamil Nadu: Karnataka and Uttar Pradesh which are collocated with SLDCs. The 
REMCs are also envisaged for UT Ladakh and UT Andaman Nicobar. takes care of 

forecasting, scheduling and  real-time monitoring  renewable energy resources 

4. Recommended deployment of human resources 

The recommended number-of human resources in a SLDC would vary depending upon 
whether the SLDC is large, medium', or emerging. The SLDCs where REMC is co-
located would require additionaL18-24 nos. of executives. SLDCs should staff 2- 4 nos 
of experts for ensuring compliance to cyber security protocols and guidelines.  Typically, 
the number of personnel in any SLDC, REMC and Cyber Security functions should be 
in the range as indicated in the table below. These numbers include only the executive 
staff including Supervisors but- excluding- staff for physical infrastructure security and 
sub-LDCs. It may further be noted that the SLDCs where a dedicated Cyber Security 
operation Centre is established would require additional human resources 

Table 1:- HR Requirement in Diff. Categories of SLDCs 

Category of 

SLDCs 

Total personnel required 
for SO, MO, Sys-
Logistics 

& Support services 

Personnel 
for 
REMC 

Personnel for 
Cyber Security 

Large 100 - 150 18-24 2-4 

Medium 70- 100 

Emerging 30 - 50 

In order to maintain an optimum balance of staff in critical functions, it is recommended 
that the proportion of executive staff in System Operation, Market Operation, System 
Logistics, Support services is maintained in the range of (35 - 45) % : (20- 30) % : (15 - 20) 
% : (10 15) % of the total strength. The ratio of (Executive + Supervisors) to Nonexecutive 
must be endeavored to be maintained at around 95%: 5%. The regular personnel deployed 
in non-core,  non-critical functions may be optimized by out-sourcing and automation of 
routine activities. 



Real-Time operation is at the heart of any SLDC. Thereforet adequate deployment of 
trained and certified personnel is required. Each control room must operate in five shift 
groups with 3-8 Nos. per shift.' The fifth group is recommended to factor leave reserves 
and training needs of real-time operations personnel: Thus the HR budget for real-time 
operatiðns should take •into account round-the clock operationst entitled leaves, public 
holidays, festivalst business travely training, special assignments etc. making a total of 
15-40 Nos. Overall for control room shift operation. 

 

Figure 1:- Typical Organization of Rea/ Time Team for LDC 

 

5. Training of System Operators 

System operators need to be up-to-date with the evolving technology, policies, rules 
standards, regulations, procedures and best practices. Therefore, capacity building through 
training and refresher programme has been implemented through National Power Training 
Institute (NPTI) for Load Despatchers. It is categorized into 3 levels - Basic Level 
Specialist Level and Management Level. Basic Level System Operation programme is the 
foundation course required for all System Operators and can also be attended by those 



posted in other functional areas in LDCs. Basic Level Course on Cyber Security is required 
for those posted in IT & OT functions. The specialist courses on topics such as Reliability, 
Regulatory Framework in Power Sector, and Advanced course on Cyber Security are 
available for experienced specialist professionals employed in these respective fields in 
LDCs„ The payment of Tuition fee for these courses is exempt for employees of SLDCs. 

Detailed list of Training Courses for LDC personnel is given at Annexure-II. 

6. Certification of System Operators 

National Power Training Institute has been entrusted as Nodal Agency for certification 
of System Operators and various certification exams for Basic and Specialist Level are 
being conducted by NPTI. List of training/certification programs is given at Annexure-
ll. Basic Level Certifications are mandatory to work in critical area of System Operation 
in an LDC. Guidelines regarding mandatory certification are being separately notified 
vide Central Electricity Authority (Measures relating to Safety and Electric Supply) 
Regulationsó2022: Specialist level certification is optional. Each certificate has a validity 
of 03 years and must be  renewed thereafter. 

7. Short term exposure Programme for System Operators 

A Short Term Exposure Programme has been envisaged provide opportunity the system 
operators to learn from each other and to propagate best-practices Rotation of System 
Operators would also enhance cohesive working and coordination in operations.The 
programme Will include 2-10 days’ duration rotational assignments to other LDCs.The 
officials from one LDC will be rotated to other LDCs in System Operation, Market 
Operation and Logistics functions.' Detailed modalities of the Short-Term Exposure 
Programme ate given as Annexure- III. 

8. Tenure of Posting in SLDCs 

Reliable and safe operation of power systems is critical to the country. Tacit knowledge 
gained through practical experience is essential for handling minute to minute challenges 
and entrants. Therefore, a minimum posting for a period of three years is recommended 
for any Official posted in SLDC. Any person posted in an CDC shall be provided training 
-and must acquire relevant basic level certificate within six months of being posted in 
the LDC. 

  



Annexure-I : Functional areas in a Load Despatch Centre 

1. System Operation functions 
System Operation function includes but shall not be limited to the following functions: 

a) Operational Planning ; 
i) Load Forecasting ii) RE forecasting iii) Fuel security assessment iv) Production cost 
optimization studies v) Generating outage planning vi) Transmission outage planning 
vii) Assessment of Transfer Capability víii) Reactive Power studies ix) Short circuit and 
transient stability studies x) Small Signal stability studies xi) Electromagnetic transient 
studies xii) Mock black start drills xiii) Operation of back up control centre xiv) 
Preparations for special events like festivals, natural calamities like cyclone, floods etc. 
xv) Documentation of procedures (operating, restoration) 

b) Scheduling and Despatch on day-ahead and real-time basis 
i) Day ahead security studies factoring all outages ii) Unit commitment iii) Day ahead 
optimization and scheduling 'iv) Shift Crew Resource Management v) Anticipating and 
mitigating congestion vi) Preparation for speciat events vii) -Handling requests for 
emergency/urgent outages unforeseen In operational planning horizon 

c) Reat Time Operation 
i) Frequency Control ii) Voltage control iii) Tie line loading control iv)•Congestion 
management v) Ensuring security at all times vi) Ancillary -Services vii) Balancing 
Services, Automatic Generation Control viii) Real Time Contingency Analysis ix) 
Dynamic Security Assessment x) Monitoring weather updates xi) Handling emergency 
outage requests  xii) Restoration of network after tripping xiii) Rescheduling of 
generation xiv) Reporting of a grid disturbance (GD)/grid incident(GI) xv) Periodic 
communication with stakeholders and sensitizing in case of emergency  xvi) De-briefing 
after an extreme event 

d) After the Fact or Post Despatch Analysis. 
i) Analysis of frequency and voltage ii) Analysis of Grid Code violations and follow up 
with agencies iii) Analysis of Grid Events (GD/GI) iv) Evaluating primary response viz. 
computation of Frequency Response Characteristics (FRC) of individual control areas v) 
Low Frequency Oscillations (IFO) monitoring and analysis vi) Detailed reports of Grid 
Disturbances/Grid Events vii) Simulation of events and learnings thereof viii) Event 
replay, lessons learnt and dissemination of same ix) Taking up shortcomings with 
stakeholders Submission of Operational feedback to policy makers/regulators/planners 
f) Information dissemination 



2.        Market Operation functions 
Market Operation function includes but shall not be limited to the following functions: 
(a) facilitating grid access to new entities including but not limited to first time charging 
of elements (b) feedback in respect of electricity market design, • for complementing 
reliability and causing economy (c) open access administration, (d) finalization of 
Interchange schedules for energy accounting (e) Day Ahead Market, (f) Real Time 
Market, (g) Ancillary Services Market (h) Interface Energy Metering (i) energy 
accounting and settlement. 

3.       System Logistics functions 

System Logistics functions includes designs operations and maintenance of but shall not 
be limited to the Engineering of new SCADA/EMS/WAMS/RÉMC upgrades (b) 
Maintenance of- SCADA/EMS/WAMS/REMC infrastructure (c) Synchro- ' phasor 
technologies (d) Real time software applications (e) Off-line software applications (f) Big 
Data •Analytics tools (g) ' k Decision Support Systems Information Technology 
Networking and Communication systems Including websites; Wi-Fi access security and 
other related systems (i) conference and meeting related facilities including audio-visual 
equipment such as video conference equipment etc., (j) Power supp(y system (k) 
firefighting and alarm systems (l) Ergonomic systems (m) Public Address System. 

  



Annexure II: Training and Certification Program for capacity building 

1 . System Operator Training Programmes 

SN 
 Name of the Training 

Program 
Level 

Duration of 
the Training 

Pro rams 

Remarks 

1  

Basic Level Programme on 
power System Operation 

Basic 

03 weeks 
(Full 
Length) 3 
Days 

(Refresher) 

Mandatory 

2  Power Market Specialist 02 weeks Desirable 

3  Regulatory Framework in 
Power Sector 

Specialist 02 weeks 
Desirable 

 4 Power System Logistics Specialist 02 weeks Desirable 

5  

Power System Reliability Specialist 

02 weeks (Full 
Length) 

03 Days 
Refresher 

Desirable 

6  RE source and Grid 
Integration 

Specialist 02 weeks 
Desirable 

7 
 Familiarization on 

Despatcher Training 
Simulator 

 
02 weeks 

Desirable 

 Cyber Security (Training cum Certification)   

8  Training and Certification 
Program on Cyber 
Security 

Basic 02 weeks 
Mandatory 

9  'Training and Certification 
Program on Cyber Security Intermediate 02 weeks 

Desirable 

10 
 Training and Certification 

Program on Cyber Security 
Advance 02 weeks 

Desirable 

 
2. System Operator Certification 

SN 
Name of the 
Certification 

Level 
Validity of 

Certification 
Remarks 

1 Basic Level Power 
System Operation 
Certification 

Basic 03 Years 

Mandatory 



2 Specialist Level Power 
System Reliability 
Certification 

Specialist 03 Years 
Desirable 

3 Specialist Level Regulatory 
Framework in Power 
Sector Certification 

Specialist 03 Years 
Desirable 

4 Specialist Level Power 
System Logistics 
Certification 

Specialist 03 Years 
Desirable 

 

  



Annexure-III: Short Term Exposure Program 

A Short-Term Exposure Programme to facilitate rotation of System Operators, to enhance 
cohesion and exposure among System Operators in LDCs is being implemented for all State 
Load Despatch Centres, Regional Load Despatch Centres and National Load Depatch Centre. 
The objective of this programme is to propagate best-practices, facilitate peer-to-peer learning 
from each other and propagate best-practices through hands on exposure of real time working 
of other LDCs This will be beneficial for new and emerging SLDCs, where resource adequacy 
concerns for multi-tasking executive’s have been expressed. The planned programme 
comprises of rotation of LDC officials to other LDCs for a duration of Two to Ten Days. 
1. Modalities 

a. Rotational assignments will be done on reciprocity basis. Generally the ratio of 
requirement and number of persons to be rotated will endeavored to be kept as 1 : 
1; however, .in certain cases especially for emerging LDCs this can be relaxed 

 b. All LDCs will analyse their own requirement, work out number of officers they wish 
to post' to other LDCs for exposure, clearly specifying periods of assignments in 
both cases. Each LDC can prepare an Annual Rotation Plan for— (i) officials they 
wish to rotate to other LDCs and (ii) officials they can host in their LDC keeping 
in mind their Human Resource Adequacy. 

c. The host organization may design specific programme Including a few-class-room 

Sessions to facilitate the learning delivery in share with the visiting organization 

beforehand 

d. In order to leverage familiarity and already established sense of comfort, initially 
the rotation will be within the same  

e: The Rotation will be in the areas of System Operation; Market Operation, Logistics 
and REMC Functions. 

f. Any short-term assignment will be for a minimum period of 2 working days but not 
exceeding 10 working days in total. 

2.  Eligibility:- 
a. All LDC officials working in System Operation, Market Operation, Logistics and 

REMC functions will be eligible to be rotated to other LDCs- 
b. LDC officials should have minimum 1 year or regular service in an LDC before they 

can be considered for the exposure programme. 

3. Execution 

a. LDCs can send their Annual Rotation Plan to the Forum of Load Despatchers 
(FOLD) Secretariat at the beginning of the financial year. 

b. FOLD secretariat will compile requirements and assist in devising a Region-wise 
rotational plan on round-robin basis so that Human Resource adequacy is 
maintained at all Load Despatch Centres. 

c. This programme is focused on increasing capacity building of SLDCs, therefore, 
the focus must be on giving exposure to SLDC officials. However, to kickstart the 



programme, RLDCs and NL-DC will start by posting their officers out to SLDCs 
and host officers from other LDCs in their region. FOLD Secretariat will 
coordinate the liasoning with LDCs, if require. Travel arrangement including 
accommodation & logistics will be done by respective LDCs. 

4. TADA including accommodation expenses will be borne by the parent organization as 

per their rules. Host organization wilt not be obligated to provide ,any facility to the 

visiting officer.* 

Annexure to Short Term Exposure Proqramme:- Requirement Detail Format 

Name of the LDC 
-Total number of Job Roles identified for officers from other LDCs 
Details of the rotes identified for officers from other LDCs 

st. 

No. 

Department Area of the 
task/ project 

Proposed Assignment 
Details (To which the 
officer from LDCs will 
be deputed) 

Proposed Period of the 

Assignment (Start 

Date & End Date) 
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Transmission system for evacuation of power from Rajasthan REZ Ph-IV (Part-2 

:7.5GW) (Jaisalmer/Barmer Complex) 

S. No. Items Details 

1.   Name of Scheme Transmission system for evacuation of power from Rajasthan 
REZ Ph-IV (Part-2 : 7.5GW) (Jaisalmer/Barmer Complex)  

2.   Scope of the scheme Transmission system for evacuation of power from Rajasthan 

REZ Ph-IV (Part-2 :7.5GW) (Jaisalmer/Barmer Complex) 
 

Fatehgarh-IV : 4GW (4GW Solar, 4GW Wind, 2GW BESS) 
and Barmer-I :  3.5GW (3 GW Solar, 3 GW Wind, 1 GW 
BESS) 

A. Fatehgarh-IV : 4 GW (4 GW Solar + 4GW Wind + 2 GW 
BESS)  
 

• Establishment of 4x1500 MVA, 765/400 kV & 5x500 

MVA^, 400/220 kV Fatehgarh- IV (Section-2) Pooling 

Station along with 2x240 MVAr (765 kV) Bus Reactor & 

2x125 MVAr (400 kV) Bus Reactor* 

• Fatehgarh-IV (Section-2) PS – Bhinmal (PG) 400 kV D/c 

line (Twin HTLS) along with 50 MVAr switchable line 

reactor on each ckt at each end (~200 km) 

• LILO of both ckts of 765 kV Fatehgarh-III- Beawar D/c 

line(2nd) at Fatehgarh-IV (Section-2) PS along with 330 

MVAr switchable line reactors at Fatehgarh-IV PS end of 

each ckt of 765 kV Fatehgarh-IV- Beawar D/c line (formed 

after LILO) (~15 km) 

• Beawar- Mandsaur PS 765 kV D/c line along with 240 

MVAr switchable line reactor on each circuit at each end 

(~250 km)   

• Augmentation by 1x1500 MVA, 765/400 kV ICT at 

Fatehgarh-II PS (7th)  

• 6 nos. of 220 kV line bays at Fatehgarh-IV PS (for RE 

connectivity) 

• 220kV Sectionalization bay (1 set) along with BC (2 nos.) 

and TBC (2 nos.) at Fatehgarh- IV (Section-2) Pooling 

Station  

Future provisions at Fatehgarh-IV PS is already approved in 8th NCT 

meeting dated 25.03.22 

^incl 1x500MVA ICT to fulfill ‘N-1’ requirement 

*Incl. spare one ICT unit (500MVA) and spare one reactor unit 
(110MVAr and 80MVAr) at Fatehgarh-IV PS  

 

B. Barmer-I : 3.5 GW (3 GW Solar + 3GW Wind +   1 GW 

BESS) 

• Establishment of 4x1500 MVA, 765/400 kV & 5x500 

MVA^, 400/220 kV Barmer-I Pooling Station along with 

2x240 MVAr (765 kV) Bus Reactor & 2x125 MVAr (400 

kV) Bus Reactor* 
 

Future provisions at Barmer-I S/s:  
 Space for 
➢ 765/400kV ICT along with bays- 2 no.  

Annexure III



S. No. Items Details 
➢ 765 kV line bays along with switchable line reactors – 

4 nos.  

➢ 765kV Bus Reactor along with bay: 1 no. 

➢ 400 kV line bays –4 

➢ 400 kV line bays along with switchable line reactor –4 

nos.  

➢ 400/220kV ICT along with bays -5 nos.  

➢ 400 kV Bus Reactor along with bay: 1 no.  

➢ 400kV Sectionalization bays: 2 sets 

➢ 220 kV line bays for connectivity of RE Applications -

8 nos.  

➢ 220kV Sectionalization bay: 2 sets 

➢ BC (2 nos.) & TBC (2 nos.)   

➢ STATCOM (2x±300MVAr) along with MSC (4x125 

MVAr) & MSR (2x125 MVAr) 
 

• Fatehgarh-III (Section-2) PS – Barmer-I PS 400 kV D/c 

line (Quad)(~50 km) 

• 6 nos. of 220 kV line bays at Barmer-I PS (for RE 

connectivity) 

• 220kV Sectionalization bay (1 set) along with BC (2 nos.) 

and TBC (2 nos.) at Barmer-I PS 

^incl 1x500MVA ICT to fulfill ‘N-1’ requirement 

*Incl. spare one ICT unit (500MVA) and spare one reactor unit (80MVAr) 

at Barmer-I PS 

C. Common Transmission System for Fatehgarh-IV and 

Barmer-I in NR 
 

• Establishment of 2x1500 MVA, 765/400 kV Substation at 

suitable location near Jalore PS along with 2x240 MVAr 

(765 kV) & 2x125 MVAr (400 kV) Bus Reactor * 
 

Future provisions at Jalore S/s:  
 Space for 
➢ 765/400kV ICT along with bays- 4 no. 

➢ 765 kV line bays along with switchable line reactors – 

4 no. 

➢ 765kV Bus Reactor along with bay: 1 no. 

➢ 400 kV line bays along with switchable line reactor –4 

no. 

➢ 400 kV line bays –4 no. 

➢ 400 kV Bus Reactor along with bay: 1 no. 

➢ 400kV Sectionalization bay: 2 sets 

➢ 400/220kV ICT along with bay - 6 no.  

➢ 220kV line bays -10 no. 

➢ 220kV Sectionalization bay: 2 sets 

➢ BC (3 nos.) & TBC (3 nos.)  

➢ STATCOM (2x±300MVAr) along with MSC (4x125 

MVAr) & MSR (2x125 MVAr) 
 



S. No. Items Details 

• Fatehgarh-IV (Section-2) PS – Jalore PS 765 kV D/c line 

along with 240 MVAr switchable line reactor for each 

circuit at each end(~200 km)  

• Barmer-I PS– Jalore PS 765 kV D/c line along with 330 

MVAr switchable line reactor for each circuit at Jalore PS 

end(~165 km) 

• Jalore PS-Chittorgarh (PG) 400 kV D/c line along with 50 

MVAr switchable line reactor for each circuit at each end 

(Quad) (~200 km)  

• Jalore PS- Mandsaur PS 765 kV D/c line along with 330 

MVAr switchable line reactor for each circuit at each 

end(~320 km)  

*Incl. spare one ICT unit (500MVA) and spare one reactor unit 

(110MVAr and 80MVAr) at Jalore PS 

In addition to the above, following transmission scheme 

is also required in Western region for further dispersal of 

power for above RE complexes (Fatehgarh-IV and 

Barmer-I) 
 

D. Common Transmission System for Fatehgarh-IV (4GW) 

and Barmer-I (3.5GW) in Western Region 

• Establishment of 765kV Mandsaur Pooling Station along 

with 2x330MVAr (765kV) Bus Reactors  

• Mandsaur PS – Indore(PG) 765 kV D/c Line (200km) 

along with 1x330MVAr switchable line reactor (SLR) on 

each ckt at Mandsaur end  

• Establishment of 765/400 (2x1500MVA) 400/220 

(2x500MVA) & 220/132kV (3x200MVA) Kurawar S/s with 

2x330MVAr 765kV bus reactor and 1x125MVAr 420kV 

bus reactor  

• Mandsaur – Kurawar 765kV D/c line (~235km.) with 

240MVAr switchable line reactors at both ends  

• LILO of Indore – Bhopal 765kV 765kV S/c line at Kurawar 

(LILO length 15km.) 

• Kurawar – Ashtha 400kV D/c (Quad ACSR/AAAC/AL59 

moose equivalent) line (65km.) 

• LILO of one circuit of Indore – Itarsi 400kV D/c line at 

Astha (LILO length 30km.) 

• Shujalpur – Kurawar 400kV D/c (Quad ACSR/AAAC/AL59 

moose equivalent) line (40km.) 

3.   Depiction of the 
scheme on 
Transmission Grid 
Map 

Attached at Exhibit-I 

4.   Upstream/downstream 
system associated 
with the scheme 

765/400/220kV Fatehgarh-III PS and Beawar S/s is under 

bidding as part of Rajasthan REZ Ph-III system and proposed 

to be interconnected with Ph-II/Ph-III system whereas 



S. No. Items Details 
765/400kV Chittorgarh S/s and 400/220kV Bhinmal S/s are 

existing S/s.  

765/400kV Chittorgarh S/s is connected with Banaskantha 

(WR) and Ajmer (Proposed to be LILOed at Beawar) S/s 

through 765kV D/c lines and 400V interconnection with 

Chittorgarh (RVPN) S/s. 400/220kV Bhinmal S/s is connected 

with Zerda (WR) and Kankroli S/s (to be bypassed in future) 

as well as Barmer (RVPN) S/s.   

5.   Objective / 
Justification 

1. The transmission scheme shall faciliatate evacuation of 
about 7.5GW power from Rajasthan REZ Ph-IV (Part-2) 
envisaged in Jaisalmer/Barmer Complex.  

2. Ministry of Power vide letter No. 15-3/2017-Trans (part 1) 
dated 7th December, 2021, had constituted a Committee 
on Transmission Planning for RE under the 
Chairmanship of Chairperson, CEA, for planning of the 
requisite Inter- State Transmission System required for 
the targeted RE capacity by 2030.  

3. Renewable Energy Zones (REZs) were identified by 
MNRE/SECI with a total capacity of 181.5 GW for likely 
benefits by the year 2030 in eight states, which includes 
75 GW REZ potential in Rajasthan comprising of 15 GW 
Wind and 60 GW Solar.  

4. Accordingly, a Comprehensive transmission scheme was 
evolved for evacuation of 181.5 GW RE power including 
75GW from Rajasthan. As part of committee report as 
well as MNRE/SECI inputs, 12GW potential (Wind: 6GW, 
Solar: 6GW) along with 4GW BESS envisaged at 
Fatehgarh-IV in Jaisalmer complex by 2030. Out of 
12GW potential, 8GW potential (Wind: 4GW, Solar: 
4GW) along with 2GW BESS considered by 2027 at 

Fatehgarh-IV PS. Similarly, 7GW potential (Wind: 
3GW, Solar: 4GW) along with 1.5GW BESS 
envisaged at Barmer-I in Barmer complex by 2030. 
Out of 7GW potential, 6GW potential (Wind: 3GW, 
Solar: 3GW) along with 1GW BESS considered in 
Barmer-I by 2027.  

5. BESS of 3GW (Fatehgarh-IV : 2GW, Barmer-I : 1GW) is 
considered for net dispatch at Fatehgarh-IV PS and 
Barmer-I PS while evolving the evacuation scheme 

 

Pooling 
Station 

Total RE Potential  
(by 2030) 

RE 
Potential 
(by 2027) 

Net (Max) 
Dispatch 

Considered  
by 

2027(GW) 
Source Capacity 

(GW) 
Capacity  

(GW) 

Fatehgarh-IV Wind 6 4 4 

Solar 6 4 

BESS 4 2 

Barmer-I Wind 3 3 3.5 

Solar 4 3 

BESS 1.5 1 

 Total (GW) 7.5 



S. No. Items Details 
6. As part of Rajasthan REZ Ph-III (20GW) transmission 

system, 400/220kV Fatehgarh-IV PS and associated 
transmission system is already under bidding. The 
evacuation system planned earlier in Ph-III from 
400/220kV Fatehgarh-IV PS is adequate for evacuation 
of about 2 GW RE capacity. Considering above, space 
provision for separate 765/400//220kV (Section-2) at 
Fatehgarh-IV PS was already approved in 8th NCT 
meeting held on 25.03.22  

7. At present, St-II Connectivity for about 2.8 GW RE, 
against the potential of 2.1 GW (under Ph-III), is already 
received at Fatehgarh-IV PS and Stage-II connectivity 
received has already exceeded the envisaged potential 
of Fathegrah-IV PS [Ph-III potential: 2.1 GW). 
Considering grant of connectivity to new RE generators 
at Fatehgarh-IV PS as well as for evacuation of power 
from Fatehgarh-IV PS beyond 2 GW in Jaisalmer 
Complex and Barmer-I PS in Barmer complex, 765kV 
high capacity corridors will be required from above 
pooling stations  

8. Accordingly, system studies were carried out and study 
plots along with network files were sent to all stakeholders 
dated 30.11.22. A Joint Study Meeting was held in virtual 
mode on 05.12.22 with NRPC, CEA, GRID-INDIA 
(Formerly known as POSOCO), RVPN, HVPN, UPPTCL, 
PSTCL and other STUs of Northern region to finalize the 
Transmission system for evacuation of power from 
Rajasthan REZ Ph-IV (Part-2 :7.5GW) (Jaisalmer/Barmer 
Complex).  Minutes of above Joint study meeting is 
enclosed in Annexure-1.  

9. In the meeting, GRID-INDIA/NRLDC stated that switching 
on/off of 330MVAr bus reactor may cause large voltage 
variation on ISTS pooling station under various operating 
condition. To minimize this impact, bus reactors of lower 
capacity i.e. 240MVAr may be considered in place of 
330MVAr on new pooling stations proposed in this 
scheme. Accordingly, based on studies, CTU reviewed 
and modified the bus reactor capacity from 330MVAr to 
240MVAr at Fatehgarh-IV PS, Barmer-I PS and Jalore 
PS in the revised proposal. GRID-INDIA/NRLDC also 
requested to provide evening peak (summer season) and 
off peak file (winter season) with proposed system.  

10. In the meeting, RVPN stated that Rajasthan is facing high 
voltage issues in night off peak time due to integration of 
large RE generation at Intra state as well as inter state 
level. Therefore, HVDC corridors may be planned in 
future to control power flow as well as voltages in RVPN 
system. It was deliberated that adequate reactive 
commiseration (bus+line) as well as STATCOMs (with 
MSC+MSR) planned at inter state level, however reactive 
MVAr shall flow from intra state system to ISTS network. 
In view of that it was stated that RVPN may also plan 
suitable static/ dynamic compensation in existing and 
proposed RVPN system. It was also stated that in 



S. No. Items Details 
subsequent phases HVDC Corridors will be planned from 
Jaisalmer/Barmer complex.  

11. RVPN also enquired that with proposed interconnection 
of Fatehgarh-IV with Bhinmal S/s may cause loading 
issues in underlying network of Bhinmal S/s after 
bypassing scheme. CTU stated that in studies, loading of 
Bhinmal ICTs as well as underlying network is in order in 
all scenarios after considering bypassing scheme. It was 
also stated that Bypassing scheme at Bhinmal along with 
reconductoring (Jodhpur-Kankroli) is already agreed with 
implementation timeframe progressively from Nov’23 with 
a provision of suitable switching arrangement inside the 
Bhinmal substation.  

12. PSTCL in the meeting as well as their mail dated 08.12.22 
stated to increase the intra state generation and load of 
Punjab in winter and summer solar maximized scenario 
along with inclusion of solar capacity connected at intra 
state level. In meeting UPPTCL also stated to review the 
intra state generation of UP system in both the scenarios. 
Accordingly, CTU reviewed the load generation of Punjab 
and UP and modified in the revised study files circulated 
on 16.12.22.  HVPN stated that they do not have any 
observations on proposal as well as on studies.  

13. Based on observations received from Stakeholders as 
well as discussion held in joint study meeting, CTU 
shared the revised study files along with evening peak/off 
peak files to all constituents on 16.12.22 incorporating the 
suggestions and inputs from UP, Punjab & GRID-
INDIA/NRLDC. Result of system studies enclosed in 
Exhibit-II.  

14. In Feb solar maximized scenario (revised case) loading 
of 400kV RAPP- Shujalpur D/c line is marginally higher 
(about 910MW) in N-1 contingency. The loading of above 
line will be reviewed with progress of RE generation 
projects at Rajasthan and strengthening requirement will 
be identified later, if required. In revised and additional 
cases, line loadings of other lines in above RE complex 
were found to be in order as well as voltages were within 
limits on all substations. 

15. Subsequently, the scheme is being taken up for approval 
in 14th CMETS-NR scheduled to be held on 23.12.22. 
Detailed scope of the scheme is mentioned in S. No. 2 
(as agreed in Joint study meeting) 

16. The transmission system for WR portion was discussed 
in a meeting amongst CEA, CTUIL, MPPTCL and GRID-
INDIA on 01.12.2022, wherein the above system was in-
principally agreed. The scheme was further agreed in 
13th CMETS-WR meeting held on 07.12.2022 (MOM 
awaited)  

6.   Estimated Cost Total: Rs. 14000 Cr. (NR Portion) 
           Rs. 6000 Cr.   (WR Portion)   

7.   Need of phasing, if 
any 

Not Applicable 



S. No. Items Details 

8.   Implementation 
timeframe 

24 months from SPV transfer/ OM (Both for NR and WR)   

9.   System Study for 
evolution of the 
proposal 

Studies discussed and agreed in following meetings 

• NR Joint study meeting held on 05.12.22 (Minutes of 
meeting enclosed in Annexure-I) 

• 13th CMETS-WR meeting held on 07.12.2022 (Minutes of 
meeting awaited 

• The scheme is being taken up for approval in 14th CMETS-
NR meeting scheduled to be held on 23.12.22  

 Load flow results is attached at Exhibit-II  
  
Study assumptions are enclosed in Annexure-II 
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Minutes of Joint Study Meeting held on 05.12.22 to finalize the Transmission 
system for evacuation of power from Rajasthan REZ Ph-IV (Part-2 :7.5GW) 

(Jaisalmer/Barmer Complex) 

 
A Joint Study Meeting was held in virtual mode on 05.12.22 with CEA, GRID-INDIA (Formerly 
known as POSOCO), RVPN, HVPN, UPPTCL, PSTCL and other STUs of Northern region to 
finalize the Transmission system for evacuation of power from Rajasthan REZ Ph-IV (Part-2 
:7.5GW) (Jaisalmer/Barmer Complex). List of participants is enclosed at Annexure A.  
 
Gist of the discussions is given as below: 
 

1. CTU stated that Renewable Energy Zones (REZs) were identified by MNRE/SECI with a total 
capacity of 181.5 GW for likely benefits by the year 2030 in eight states, which includes 75 
GW REZ potential in Rajasthan comprising of 15 GW Wind and 60 GW Solar. In this regard a 
Committee on Transmission Planning for RE was constituted by MOP for planning of the 
requisite Inter State Transmission System required for the targeted RE capacity by 2030.  
 

2. In this regard, a Comprehensive transmission plan for evacuation of 75GW RE potential from 
Rajasthan is evolved. As part of committee report as well as MNRE/SECI inputs, 12GW 
potential (Wind: 6GW, Solar: 6GW) along with 4GW BESS envisaged at Fatehgarh-IV in 
Jaisalmer complex by 2030. Out of 12GW potential, 8GW potential (Wind: 4GW, Solar: 4GW) 
along with 2GW BESS considered by 2027 at Fatehgarh-IV PS.  
 
Similarly, 7GW potential (Wind: 3GW, Solar: 4GW) along with 1.5GW BESS envisaged at 
Barmer-I in Barmer complex by 2030. Out of 7GW potential, 6GW potential (Wind: 3GW, 
Solar: 3GW) along with 1GW BESS considered in Barmer-I by 2022. 
 

Solar Dispatch considered @100%, Wind dispatch considered @50% in June Solar Max Scenario  

 
 
 

S.No Pooling 
Station 

Total RE Potential  
(by 2030) 

RE 
Potential 
(by 2027) 

Net (Max) 
Dispatch 

Considered  
by 

2027(GW) 

Application 
Status 

Source Capacity 
(GW) 

Capacity  
(GW) 

1 Fatehgarh-
IV 

Wind 6 4 4 At present St-II 
Connectivity 
for 2.8 GW RE, 
against the 
potential of 2.1 
GW (under Ph-
III), is already 
received at 
Fatehgarh-IV 
(Section-1).  

Solar 6 4 
BESS 4 2 

2 Barmer-I Wind 3 3 3.5 No application 
received yet Solar 4 3 

BESS 1.5 1 
  Total (GW) 7.5  
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3. It was deliberated that as part of Rajasthan REZ Ph-III (20GW) transmission system, 
400/220kV Fatehgarh-IV PS and associated transmission system is already under bidding. 
The evacuation system planned earlier in Ph-III from 400/220kV Fatehgarh-IV PS is adequate 
for evacuation of about 2 GW RE capacity. Considering above, space provision for separate 
765/400//220kV (Section-2) at Fatehgarh-IV PS was already approved in 8th NCT meeting 
held on 25.03.22  
 

4. CTU stated that at present, St-II Connectivity for about 2.8 GW RE, against the potential of 
2.1 GW (under Ph-III), is already received at Fatehgarh-IV PS and Stage-II connectivity 
received has already exceeded the envisaged potential of Fathegrah-IV PS [Ph-III potential : 
2.1 GW).  

 
5. Considering grant of connectivity to new RE generators at Fatehgarh-IV PS as well as for 

evacuation of power from Fatehgarh-IV PS beyond 2 GW in Jaisalmer Complex and Barmer-
I PS in Barmer complex, 765kV high capacity corridors will be required from above pooling 
stations  

 
6. Accordingly, system studies were carried out and study plots along with network files were 

sent to all stakeholders dated 30.11.22. It was stated in the meeting that loading of 400kV 
RAPP- Shujalpur D/c line is marginally higher in Feb solar maximized scenario (about 910MW) 
in N-1 contingency. The loading of above line will be reviewed with progress of RE generation 
projects at Rajasthan and strengthening requirement will be identified later, if required.  
 

7. GRID-INDIA/NRLDC stated that it was observed that switching on/off of 330MVAr bus reactor 
may cause large voltage variation on ISTS pooling station under various operating condition. 
To minimize this impact, bus reactors of lower capacity i.e. 240MVAr may be considered in 
place of 330MVAr on new pooling stations proposed in this scheme. CTU stated that they will 
review the bus reactor capacity (330MVAr or 240MVAr) on new pooling stations as per 
voltages in solar max as well as night off peak scenario. Accordingly, based on studies, CTU 
modified the bus reactor capacity from 330MVAr to 240MVAr at Fatehgarh-IV PS, Barmer-I 
PS and Jalore PS in the revised proposal. GRID-INDIA/NRLDC also requested to provide 
evening peak (summer season) and off peak file (winter season) with proposed system.  

 
8. RVPN stated that Rajasthan is facing high voltage issues in night off peak time due to 

integration of large RE generation at Intra state as well as inter state level. Therefore, HVDC 
corridors may be planned in future to control power flow as well as voltages in RVPN system. 
CTU replied that they have planned adequate reactive commiseration (bus+line) as well as 
STATCOMs (with MSC+MSR) at inter state level, however reactive MVAr shall flow from intra 
state system to ISTS network. In view of that it was stated that RVPN may also plan suitable 
static/ dynamic compensation in existing and proposed RVPN system. CTU also stated that 
in subsequent phases HVDC Corridors will be planned from Jaisalmer/Barmer complex.  

 
9. RVPN also enquired that with proposed interconnection of Fatehgarh-IV with Bhinmal S/s may 

cause loading issues in underlying network of Bhinmal S/s after bypassing scheme. CTU 
stated that in studies, loading of Bhinmal ICTs as well as underlying network is in order in all 
scenarios after considering bypassing scheme. It was also stated that Bypassing scheme at 
Bhinmal along with reconductoring (Jodhpur-Kankroli) is already agreed with implementation 
timeframe progressively from Nov’23 with a provision of suitable switching arrangement inside 
the Bhinmal substation.  
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10. PSTCL in the meeting as well as their mail dated 08.12.22 stated to increase the intra state 
generation and load of Punjab in winter and summer solar maximized scenario along with 
inclusion of solar capacity connected at intra state level. In meeting UPPTCL also stated to 
review the intra state generation of UP system in both the scenarios as generation in summer 
is on lower side whereas in winters generation is on higher side. CTU stated that they will 
review the load generation of Punjab and UP and incorporate it suitably in revised file. 
Accordingly, CTU incorporated inputs from UP and Punjab in the revised study files circulated 
on 16.12.22.  HVPN stated that they do not have any observations on proposal as well as on 
studies.  
 

11. Based on observations received from Stakeholders as well as discussion held in joint meeting, 
CTU shared the revised study files to all constituents on 16.12.22 incorporating the 
suggestions and inputs from UP, Punjab & GRID-INDIA/NRLDC. In revised and additional 
cases, line loadings in above RE complex were found to be in order as well as voltages were 
within limit. With above observations the scheme was agreed and to be taken up in ensuing 
CMETS-NR meeting. The agreed comprehensive Transmission scheme is as under:  
  

Proposed Transmission system for evacuation of power from Rajasthan REZ 
Ph-IV (Part-2 : 7.5 GW)  

Northern Region 

A. Fatehgarh-IV PS: 4 GW (4GW (Solar) + 4GW (Wind) + 2 GW BESS) 
 

 Establishment of 4x1500 MVA, 765/400 kV & 5x500 MVA^, 400/220 kV Fatehgarh- IV 
(Section-2) Pooling Station along with 2x240 MVAr (765 kV) Bus Reactor & 2x125 
MVAr (400 kV) Bus Reactor  

 Fatehgarh-IV (Section-2) PS – Bhinmal (PG) 400 kV D/c line (Twin HTLS) along with 
50 MVAr switchable line reactor at each end (~200 km) 

 LILO of both ckts of 765 kV Fatehgarh-III- Beawar D/c line (2nd) at Fatehgarh-IV 
(Section-2) PS along with 330 MVAr switchable line reactors at Fatehgarh-IV PS end 
of each ckt of 765 kV Fatehgarh-IV PS - Beawar D/c line (formed after LILO) (~15 km) 

 Beawar- Mandsaur PS 765 kV D/c line along with 240 MVAr switchable line reactor for 
each circuit at each end (~250 km)   

 Augmentation by 1x1500 MVA, 765/400 kV ICT at Fatehgarh-II PS (7th)  
 6 nos. of 220 kV line bays at Fatehgarh-IV PS (for RE connectivity) 
 220kV Sectionalization bay (1 set) along with BC (2 nos.) and TBC (2 nos.) at 

Fatehgarh- IV PS  
 

Future provisions at Fatehgarh-IV PS is already approved in 8th NCT meeting dated 
25.03.22 
^incl 1x500MVA ICT to fulfill ‘N-1’ requirement 

 
B. Barmer-I PS: 3.5GW (3GW (Solar) + 3GW (Wind) +1 GW BESS)  

 Establishment of 4x1500 MVA, 765/400 kV & 5x500 MVA^, 400/220 kV Barmer-I 
Pooling Station along with 2x240 MVAr (765 kV) Bus Reactor & 2x125 MVAr (400 kV) 
Bus Reactor 

 Fatehgarh-III (Section-2) PS – Barmer-I PS 400 kV D/c line (Quad) (~50 km)  
 6 nos. of 220 kV line bays at Barmer-I PS (for RE connectivity) 
 220kV Sectionalization bay (1 set) along with BC (2 nos.) and TBC (2 nos.) at Barmer-

I PS 
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Future provisions at Barmer-I PS:  

Space for 

 765/400kV ICT along with bays- 2 no.  
 765 kV line bays along with switchable line reactors – 4 nos.  
 765kV Bus Reactor along with bay: 1 no. 
 400 kV line bays –2 no. 
 400 kV line bays along with switchable line reactor –4 nos.  
 400/220kV ICT along with bays -5 nos.  
 400 kV Bus Reactor along with bay: 1 no.  
 400kV Sectionalization bays: 2 sets 
 220 kV line bays for connectivity of RE Applications -6 nos.  
 220kV Sectionalization bay: 2 sets 
 BC (2 nos.) & TBC (2 nos.)   
 STATCOM (2x±300MVAr) along with MSC (4x125 MVAr) & MSR (2x125 

MVAr) 
 

^incl 1x500MVA ICT to fulfill ‘N-1’ requirement 
 

C. Common Transmission System for Fatehgarh-IV and Barmer-I  in NR 

 Establishment of 2x1500 MVA, 765/400 kV Substation at suitable location near Jalore 
PS along with 2x240 MVAr (765 kV) & 2x125 MVAr (400 kV) Bus Reactor  

 Fatehgarh-IV (Section-2) PS – Jalore PS 765 kV D/c line along with 240 MVAr 
switchable line reactor for each circuit at each end (~200 km)  

 Barmer-I PS– Jalore PS 765 kV D/c line along with 330 MVAr switchable line reactor 
for each circuit at Jalore PS end (~165 km)   

 Jalore PS-Chittorgarh (PG) 400 kV D/c line along with 50 MVAr switchable line reactor 
for each circuit at each end (Quad) (~200 km)  

 Jalore PS- Mandsaur PS 765 kV D/c line along with 330 MVAr switchable line reactor 
for each circuit at each end (~320 km)    

 

Future provisions at Jalore PS:  
 

Space for 
 

 765/400kV ICT along with bays- 4 no. 
 765 kV line bays along with switchable line reactors – 4 no. 
 765kV Bus Reactor along with bay: 1 no. 
 400 kV line bays along with switchable line reactor –4 no. 
 400 kV line bays –4 no. 
 400 kV Bus Reactor along with bay: 1 no. 
 400kV Sectionalization bay: 2 sets 
 400/220kV ICT along with bay - 6 no. * 
 220kV line bays -10 no.* 
 220kV Sectionalization bay: 2 sets 
 BC (3 nos.) & TBC (3 nos.)  
 STATCOM (2x±300MVAr) along with MSC (4x125 MVAr) & MSR (2x125 

MVAr) 
                          * RVPN may confirm the drawl requirement from Jalore PS in future  

 
                  Estimated Cost  : Rs 14000 Cr (NR Portion) 
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Implementation Time-frame: 24 months from SPV transfer/ OM  

The agreed transmission scheme Map is attached at Exhibit-I 

In addition to above, following transmission scheme is also required in Western region for 
further dispersal of power for above RE complexes (Fatehgarh-IV and Barmer-I).  

Western Region 

Common Transmission System for Fatehgarh-IV (4GW) and Barmer-I (3.5GW) in 
Western Region 

 Establishment of 765kV Mandsaur Pooling Station along with 2x330MVAr (765kV) Bus 
Reactors  

 Mandsaur PS – Indore(PG) 765 kV D/c Line (200km) along with 1x330MVAr 
switchable line reactor (SLR) on each ckt at Mandsaur end  

 Establishment of 765/400 (2x1500MVA) 400/220 (2x500MVA) & 220/132kV 
(3x200MVA) Kurawar S/s with 2x330MVAr 765kV bus reactor and 1x125MVAr 420kV 
bus reactor  

 Mandsaur – Kurawar 765kV D/c line (~235km.) with 240MVAr switchable line reactors 
at both ends  

 LILO of Indore – Bhopal 765kV 765kV S/c line at Kurawar (LILO length 15km.) 
 Kurawar – Ashtha 400kV D/c (Quad ACSR/AAAC/AL59 moose equivalent) line 

(65km.) 
 LILO of one circuit of Indore – Itarsi 400kV D/c line at Astha (LILO length 30km.) 
 Shujalpur – Kurawar 400kV D/c (Quad ACSR/AAAC/AL59 moose equivalent) line 

(40km.) 
 
Implementation Time-frame: 24 months from SPV transfer/ OM 

Estimated Cost  : Rs 6000 Cr (WR Portion) 

The transmission system for WR portion was discussed in a meeting amongst CEA, CTUIL, 
MPPTCL and GRID-INDIA on 01.12.2022, wherein the above system was in-principally 
agreed. The scheme was further agreed in 13th CMETS-WR meeting held on 07.12.2022 

 

                                                          --------------x------------- 
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Exhibit-I 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 1: Transmission system for evacuation of power from Rajasthan REZ Ph-IV (Part-2) 
(Jaisalmer/Barmer Complex) 
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8 Sh. Rajesh Kumar Jangra  HVPNL 

9 Sh. Satyendra Kumar Kumar  UPPTCL 

10 Sh. Vivek Khanna  PSTCL 

11 Sh. Nitin  PSTCL 

12 Sh. Lovleen Singh  DTL 

13 Sh. Kashish Bhambhani  CTUIL 

14 Sh. Sandeep Kumawat CTUIL 

15 Ms. Ankita Singh  CTUIL 

16 Sh. R. Narendra Sathvik  CTUIL 

 
 
 



Annexure-II 

Study Assumptions 

 
1. Studies were carried out for 2027 time frame for solar maximized scenario 

(afternoon peak) in June and February seasons. Further, studies were also carried 

out for June Evening peak & Feb Night Off Peak scenarios based on NR 

stakeholders request. 

2. For evacuation studies,100% Solar dispatch for ISTS solar generation and 80% for 

intra state solar is considered in Northern region.  Solar generation in other regions 

is considered 90-95%. In evening peak & night off peak scenarios, no solar 

generation is considered. 

3. During solar maximized scenario of June season, wind Generation of NR is 

considered as 50% whereas wind generation of other regions is considered 50-

55%. During evening peak of June season, wind Generation of NR is considered 

as 70% whereas wind generation of other regions is considered 70-75%. In Feb 

Season (Winter), low dispatch (up to 10%) of wind generation is considered in in 

all regions and all scenarios (solar max and night off peak) 

4. During solar maximized scenario, Hydro Generation of NR, ER & NER is 

considered 60-70% and in other regions 30-40% is considered in June season. In 

Feb season, hydro generation is considered as 30% in all regions. 

5. During evening peak scenario, Hydro Generation of NR, ER & NER is considered 

90-95 % and in other regions 60-70% is considered in June season. 

6. All India projected Peak Demand by 2027 is considered as per the 19th EPS of 

CEA as well as based on NR constituents’ inputs.  

7. Central sector/IPP Thermal generation is taken based on merit order dispatch with 

55% technical minimum. State sector units dispatched to variable dispatch (55-

85%) in a way that maximum thermal units will be available for generation in 

evening peak.    

8. In the studies, all India transmission network up to 220kV level has been simulated. 

It includes, existing as well as under construction transmission network 

 

 



Jaipur(Phagi)

Bhadla (PG)
(Ph-I+II: +1.25GW) 

Fatehgarh
(Ph-I: 1.2GW) 

Jhatikara

Chittorgarh

Ajmer(PG)
Ajmer (RVPN)

To Moga

Bhadla
(RVPN)

Ph-I : 8.9 GW

Transmission for Rajasthan REZ Ph-4 Part-2 (7.5GW)

Khetri

Fatehgarh-2
(Ph-I+II: 4.46GW)

(Ph-III: 1GW)

Bhadla-2
(Ph-I+II : 4.4GW)
(Ph-III : 1.5GW)  

Sikar 
(PG)

Ramgarh-ISTS
(Ph-III:2.9 GW)

Bikaner(PG)
(Ph-I:+II : 3.865GW)

Bikaner-2
(Ph-II: 1.9GW)

(Ph-IV : 3.7GW)

To Bhiwani

To 
Gwalior

To Anta

Bhiwadi
(Reversal of Balia-

Bhiwadi HVDC link)

Ph-II: 8.1 GW

Narela

Bhiwadi

To Balia

To Meerut

To Bhiwani To Maharanibagh

To Gopalpur

Bikaner
(RVPN)

Sikar-II Neemrana

Fatehgarh 3
(Ph-II : 1.9GW)
(Ph-III: 6 GW)  

Fatehgarh 4 
(Ph-III:2.1GW)

Beawar
Dausa

Ph-III : 20 GW 

Agra
Jaipur 
PG

Jodhpur
(Kakani
(RVPN)

To Dwarka

To Kota

To Merta

Bhadla 3
(6.5 GW) 

Fatehpur

To Varanasi

To Kanpur

Jaisalmer
(RVPN)

Bikaner-3
(Ph-IV : 7 GW, 
BESS-3GW)

Kotputli

To BareillyNeemrana-2

Tr. Sys for REZ Ph-4 Part-2

Chittorgarh
(RVPN)

Gurgaon

Sohna Road

To Aligarh

Bhadla-3
(HVDC) 

Barmer-I
(Ph-IV : 3 GW Solar;

4 GW Wind;
2 GW BESS)   

(Ph-IV : 4 GW Solar;
4 GW Wind;
2 GW BESS)  

To Banaskanta

Bhinmal(PG) Jalore

Mandsaur PS(WR)

To Neemuch PS(WR)

Kurawar

Indore

Bhopal

Astha(MP)
Itarsi

Tr. Sys for REZ Ph-4 Part-1

Shujalpur

Exhibit-I



To Zerda

To Barmer

TO Bhadla-RVPN

To Akal

To Barmer

To Akal

To Pachpadra

To Merta

To Jabalpur

To Sagar

To Jodhpur(Surpura)

To Jodhpur(Surpura)

To Neemrana

To Meerut

To Meerut

To Ajmeer RVPN

To Sikar

To Orai

To Gr. Noida

To Agra

To Agra

To Jaipur

To Anta

To Gwalior

To Prithala

To Agra

To Balia

To Kota

To Merta

To Kotputli
To Lucknow

To Shahjahanpur

To Kashipur

To Neemrana

To Kotputli

To Agra

To Merta

To Mundka

To Bamnoli

To Dwarka

To Muradabad

To Meerut

To Jauljivi

To Rampur

To Lucknow(UP)

To Bareily (UP)

To Bhilwara

To Mandsaur

To Khandwa

To Bina

To Jaipur

To Shujalpur

To Kota

To Vadodara

To Dwarka

To Khandwa

To Pithampur

To Ujjain

To Itarsi

To Ujjain

To Satpura

To Itarsi

To Banaskanta

To Shujalpur

To Agra

To Hissar

To Hissar

To Bassi

To Gaya

To Vindhyachal Pool

To Fatehpur
To Balia

To Kadarpur

To Neemrana

To Daulatabad

To Manesar
To Ballabgarh

To Pachora

To Bina

To Damoh

To Mandideep

To Khandwa

To Bina

To Asoj

To Nagda

To Indirasagar

To Pachora

Transmission System for Rajasthan SEZ Phase-IV(Part-2 :7.5GW) (Jaisalmer/Barmer Complex)

164999
DAUSA

404.3

Transmission System for Rajasthan SEZ Phase-IV(Part-2 :7.5GW) (Jaisalmer/Barmer Complex)

-1441.9

1635.3
57.8

2216.5

1635.3
57.8

-839.1
-190.6841.7

-218.5

145.8

26.5

63.1

1941.2

-95.0

-1294.7
170.9

1295.8
-228.2

167481
FATEHG-3

764.3

759.8

167480
FATEH-2

762.5

167459
BHADLA PG

760.9

760.5

-1441.9

1449.9
26.5

138.6

138.6

2214.5

2214.5

167484
BHADLA-3

167422
RAMGARH-I

-2171.5
34.3

1064.9
-207.6

771.3

368035
BHOPAL_STER

770.7

-386.5

130.1

-732.1
-41.5

732.9

-185.8

-1624.8
147.7

304.5

304.5

1665.4
-77.9

-48.1

-53.9

122.5

-8.2

-2467.0
172.6

595.3
-73.4

149.4

-136.1 -1548.3
183.1

-2068.4
319.8

2103.5

-2183.0
432.7

-1624.8
147.7

-1927.7
166.1

-2039.7

-1635.0
57.9

1650.2
49.7

1156.0
-201.8

188.1

-214.8

178.6

178.6

445.1

268.6
-144.1

-145.5

-60.2

130.1

187.1

1716.9
3.1

1716.9
3.1

-1694.8
187.2

116.1

1373.5
-422.5

213.0

-28.5
16.9

-193.8
409.4
-285.4

2486.7
2.3 -2467.7

253.4

37.6

37.6

-97.1

2122.4

-2092.1

1789.2

-1778.1

506.7

506.7

915.3
-91.2-913.8

135.4

693.2

-691.2

-1435.4
125.0

1450.0
-121.7

114.9
1502.2
-25.1
1502.2
-25.1

-1854.0
22.1

1863.6

2036.3
15.9
2036.3
15.9 -2008.8

-2008.8

-1660.0

-1481.3
79.0

1493.3

886.5

-883.2
2499.4
-125.5

-1544.6
-35.5

1529.2

1557.6

108.3

422.7

2064.5
-303.3

2572.0
-334.4

-584.3

585.1

-312.8

-312.8
2958.4
13.9

-163.2
-3.6

-283.3

266.0

1250.2

-1246.0

1545.0
72.9

-1694.8

-1359.5

28.5

271.2

-2177.5

-2177.5

766.9

951.7
-305.3

-947.3
-252.1

951.7
-305.3

-947.3
-252.1

50.1

387.0

-1294.7
170.9

1001.5
-318.8

-997.3
-128.7

-190.2

-25.5

2007.5
30.1

-1990.9
262.9

764.3
-88.4764.3
-88.4

2204.1
-219.8

1883.6
-138.9

-1625.6
221.0

1638.6
85.6

-102.0
-154.9

102.0
-250.2

888.2
-164.2

118.8
-43.1

-128.0

-128.0

167502
BEAWAR

772.9

167999
DAUSA

772.5

167417
AJMER-NW

771.4

167429
CHIT-NEW

779.6

167498
BHADLA-2

760.4 167773
JAIPUR

772.0

167497
SIKAR NEW

760.7

167774
KHETRI

758.7

167458
BIKANER-NW

756.2

137703
MOGA-PG

756.9

147704
BHIWN-PG

756.5

157001
NARELA ISTS

754.0

177512
ALIGARH

770.0

763.9

769.6

767.6

167080
NEEMR (NEW)

761.5

167505
BIKANER-3

760.3

177806
BAREILLY

766.3

157708
JHATI-PG

753.3

368085
NEEMUCH7

167482
FATEHG-4

765.7

167492
JALORE

768.9

167883
BARMER1

769.1

368023
INDORE-7

772.7

368035
BHOPAL_STER

368086
KURAWAR-7

770.5

99.9

-13.7

-24.8

-399.6

1250.2

1636.4
-255.4

-1622.0

1160.1

1126.0

-1022.3
156.6

-1022.3
156.6

1545.0

104.7

766.9

177882
KANPURPG

177990
FATEHPUR 765

177000
VARNASI8

167080
NEEMR (NEW)

177806
BAREILLY

-124.7
-33.8
-181.7
-27.7

-48.5

-17.6

-17.6

-142.9

-142.9

397.4

S
3500.0

S2
2000.0

S1
500.0
101.5H

550.0

1500.0

S1
1200.0
-44.4R

S7
1000.0
-37.0R

1050.0
-70.2

-1044.3
105.8

-1098.1
64.8

1100.0
-40.7

-966.6

S1
1400.0

1500.0
-90.9

-1499.6
96.6

1500.0
-90.9

-1499.6
96.6

1500.0
-90.9

-1499.6
96.6

1500.0
-90.9

-1499.6
96.6

2000.0

1750.0

-1174.9
29.4

-734.8
29.9

71.2R

558.7
-27.1

-555.2

331.2
-49.6

-330.0

187.5
-95.5

-187.0
70.7

-0.3

-0.3

813.8
17.5

-800.1
55.1

149.0

348.7
-83.8

-77.0

-17.6

271.1
-33.8

-269.5
-2.4

271.1
-33.8

-269.5
-2.4

-43.6

-253.3
-14.1

-43.6

-253.3
-14.1

205.9R

-713.1
17.6

-212.9
-2.5

-914.6

894.6
-20.3

39.2
-20.5

-39.2
-16.0

39.2
-20.5

-39.2
-16.0

677.9
-48.5

-1174.9
29.4

1174.9
100.4

-1174.9
29.4

1174.9
100.4

-1174.9
29.4

1174.9
100.4

914.7

-914.6

914.7

-894.6

-894.6

894.6
-20.3

-7024.5
314.2R

57.9R

194.2R

330.2

27.2

30.3

483.6

483.6

-69.5

359.4

254.9

254.9

-1545.3
-87.1

170.6
-107.0

23.1

-36.6

29.2

29.2

95.1

95.1

164481
FATEHG-3

400.0

164482
FATEHG-4

400.6

164110
JAISALMER-2

401.5

164480
FATEHG-2

400.0

400.0

400.0

164498
BHADLA-2

400.0

164461
FATEHG-3 SPL

401.5

164459
BHADLA PG

397.7

164460
FATEHGARH

400.0

164434
JODH KANKANI

164486
FATH4 SPL

400.0

164883
BARMER1_4

400.0

400.0

-966.6
1400.0

164484
BHADLA-3

164422
RAMG-I 164494

BHADLA-3 HVD

-17.6

-17.6

286.9
-120.5

-756.8

-169.2
-1.6

-407.1
67.8

407.1
-52.4

-464.0
46.7

46.7

871.1
-114.5

-142.9

-142.9

-38.8

209.5

179.0

164405
BHINMAL

405.2

164418
KANKROLI

400.9

405.2

11

11

S1
550.0

S2
1500.0

S
2640.0
536.1H

S
1000.0

S
902.3
-296.6L

2000.0
1015.3

1472.0

-527.4

-527.4

W
1054.7

161.0

159.3

-1263.8

71.2R

847.7

189.4
-49.7

189.4
-49.7

-51.6

-51.6

485.6
-96.8
485.6
-96.8

1002.6

-973.8
239.1

454.9
-172.3

454.9
-172.3

-687.4
122.7

719.4
-7.4

-687.4
122.7

719.4
-7.4

-58.6

-58.6

-53.5-44.7
-53.7

24.1

-384.0
-2.9

308.3
-21.3

145.5
-41.1

-145.4
13.2

-552.3
25.4 553.4

-35.3

-736.4
42.4 737.9

-38.5

233.5
-109.7
233.5

-109.7

711.1

-15.6

-15.6

819.4
-141.0

-819.3
141.5

464.2
-40.3

464.2
-40.3
464.2
-40.3

-103.1

926.6
-87.6
926.6
-87.6

208.1
-74.1
208.1
-74.1

-13.5

-13.1

-74.8

-74.8

17.2
8.4

17.2
8.4

39.7

96.9
-90.0

320.1
0.2
320.1
0.2

-914.6
571.4
40.7

571.4
40.7

571.4
-103.2

-563.7
116.9

-104.2

83.9

-18.0

-69.5

-69.5

57.5
21.2

46.6

-914.6

-894.6

-894.6
-102.2

222.7
-47.1

-37.9

-37.9
-37.1
-25.7

-460.0

-481.9

482.9

-77.4

67.4

3362.7

971.2
-149.2

1630.3

165.5

1576.5
-111.5

54.1

-135.7

-5773.3

96.4

-4.4

2430.0
-34.5

1853.2

1952.1

11.1

943.7

3209.4

-25.3

194.2R

22.3

18.8

-3584.0
-281.6

752.4

2328.5

631.1

-27.2

521.6
14.1

521.6
14.1

815.1

815.1

-64.4

159.3

159.3

443.2
34.4

4032.4

-6867.5
-12.4

-12.5

369.0

-9.9

-135.0

156.7

156.7

-89.0R

1037.4

-22.8

-22.8

176.3

49.0

472.9

-471.9 -274.3
-74.2

275.2

563.7
-55.9

563.7
-55.9

156.4

156.4

19.9
78.2

672.2
3.7

875.9
9.5

134.9

49.0

95.1

95.1

177.7

177.7
-102.1

494.2

494.2

102.1

102.1

632.8
-26.4

-632.8
63.3 26.5

-45.9

-151.2R

199.3
-26.9

-199.1
-7.5

238.7
-3.4
238.7
-3.4

387.9
-89.2
387.9
-89.2

-176.4
17.9
-176.4
17.9

155.1
-33.1

-35.2
-26.2

-464.0

-464.0
46.7

-212.4
3.4
-212.4
3.4

324.2
-8.1

324.2
-8.1

314.6
-75.8

-43.9
-5.2

-43.9
-5.2

164498
BHADLA-2

400.0

154708
JHATIKARASP

395.5

164417
AJMER-NW

406.5

164497
SIKAR NEW

398.5

154463
JHATIKALA-PG

395.6

164774
KHETRI

396.3

400.0

164495
BIKANER-II

400.0

164458
BIKANER-NW

399.5

174420
ALIGARH-PG

401.8

400.0

164502
BEAWAR

403.6

164505
BIKANER-3

400.0

399.0

398.6

164429
CHIT-NEW

407.8

174483
BAREILY

404.8

174410
BAREL-PG

404.9

164492
JALORE

401.1

164428
CHITTOR4

409.8

364097
NEEMUCH_PS

404.4

164419
RAPS_C4

400.9

400.0

364023
INDORE-74

404.6
364799
INDOR-SPLT

405.0

364197
NEEMUCH-SPLT

400.0

364086
KURAWAR-N

404.5

364045
ASHTA-4

404.8
364035
BHOPAL_STER

-44.9
-53.5-44.7

176.4
-63.7

-207.8
24.1
-207.8
24.1

-11.0

27.0
-0.5

233.5

-825.6
57.5831.3

-24.2

363.0
-62.3

363.0
-62.3

370.0

370.0

951.3
-9.4

951.3
-9.4

163.5
-21.9
163.5
-21.9

418.5
-77.1

-5773.3

1352.9
-147.8

259.7
-47.2
259.7
-47.2

-414.1
-51.8

-51.8

164921
BHIWADI

144441
GURGAON

398.3

174990
FATEH VSC

164080
NEEMR (NEW)

144006
SONAROAD

398.6

164494
BHADLA-3 HVD

173.5

119.1

412.4

412.4

-870.4
118.9

69.4
-49.1

69.4
-49.1

-46.3

-37.5

-40.3

-40.3

364002
BHOPAL-4

405.6

-199.1
-7.5

-166.0
-12.0
-102.6
24.5
-100.9
69.8

155.1
-33.1

-35.2
-26.2

82.7
3.7
87.6
-35.9

364001
INDORE-4

404.9
364035
BHOPAL_STER

58.5
-16.1

624.2
38.4

2025.0
101.2

2100.0
80.4

S3
730.0

148.2H

S1
1990.0
103.5R

S2
500.0
26.0R

S1
2470.0
127.4R

S2
1520.0
72.4R

S1
2375.0
117.8R

2000.0
80.4

1750.0
76.7

1780.0

2000.0

S1
2250.0
127.0R

S1
2250.0
127.0R

58.5

5.1

-2024.8
104.4

-2100.0
140.4

-1779.9

-2816.5
208.2

-729.9
-80.0

-2490.0
129.5

-2470.0
127.4

-1520.0
72.4

-2375.0
117.8

-2000.0
120.3

-1750.0
76.7

-2250.0
127.0

-2250.0
127.0

153.4

-1473.9
75.4

102.4

162481
FATEHG-3

220.0

162361
FATEHG-III

220.0

162482
FATEHG-4

220.0

162659
BHADLA-SPLT

221.9

162480
FATEH-2

220.0
163480
FATEH-SPL 2

220.0

162499
BHAD-2 SPLT

220.0

162498
BHADLA-2

220.0

162505
BIKANER-3

220.0

163482
FATEHG4-SPL

219.8

162883
BARMER-I

220.0

162484
BHADLA-3

220.0
163484
BHADLA3-SPL

220.0

S1
1500.0
94.1R

-1500.0
94.1

162422
RAMGARH-I

220.0

624.2
243.0
-168.0

38.4

S
1235.0

-170.9

4460.0
249.4R

S2

171.9
-6.5

184.5
-67.9

-1234.9

-4460.0
249.4

-2000.0

28.1 67.5R

98.1

193.8
-12.2

210.0
27.2

210.0
27.2

50.5

390.4
67.5

162458
BIKANER

220.0

162495
BIKANER-2

220.0

162505
BIKANER-3

220.0

598.3
53.4

756.1
79.4

484.5
24.9

477.4
24.4

1006.2
506.8
1006.2
506.8

2999.2
1491.1

2999.2
1491.1

Exhibit-II
June Solar Max Scenario
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Mandsaur- Indore D/c line
Outage of one ckt of 765 kV 
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