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उत्तरी के्षत्रीय विद्युत सविवत की 56िी ीं बैठक 

56th MEETING OF NORTHERN REGIONAL POWER COMMITTEE 

 

Time & Date of NRPC meeting: 11:00 HRS; 29th July, 2022 

Venue:  Video Conferencing 

                                                 AGENDA 

A.1 Approval of MoM of 55th NRPC meeting 

A.1.1 Minutes of 55th NRPC meeting has been issued on 25.07.2022. No comment has been 

received till the date.    

Members may kindly approve. 

A.2 Adequacy of Transmission Lines emanating from Bhakra Power House Complex 

post uprating of Bhakra Left Bank Power House - approval for replacement of 

ACSR conductor of five no. Bhakra-Ganguwal circuits with HTLS conductor 

(agenda by BBMB) 

 

A.2.1 BBMB has proposed to replace the existing ACSR conductors with relevant HTLS 

conductors at all the five circuits emanating from Bhakra Complex to Ganguwal i.e., 

Bhakra-Ganguwal circuit No. 1 to 5, so as to get the constraints removed along with 

making it N-1 complaint. 

A.2.2 The agenda was deliberated in 194th OCC meeting wherein forum desired that BBMB 

shall share with NRLDC the results of study they have got conducted from Himachal 

Pradesh for further examination.  

A.2.3 BBMB vide letter dated 11.07.2022 (copy enclosed as Annexure-A.I) has 

communicated that the requisite data was submitted to NRLDC and NRLDC validated 

the load flow studies as carried out by HPPTCL.  

A.2.4 The agenda was again discussed in 197th OCC held on 22.07.20222 and forum 

recommended the proposal for putting up before NRPC forum. 

Members may kindly approve. 

A.3 Revised islanding schemes for RAPS A & B (agenda by RVPN)  

A.3.1 RVPN vide letter dtd. 19.07.2022 has proposed that the existing islanding scheme for 

RAPS A & B was planned in 2013 and due to change in configuration of transmission 

lines and loads of the GSS, there is need to review and revise the islanding schemes 

at RAPS A & B. The proposed islanding scheme is attached as Annexure-A.II. 

A.2.5 The scheme has been discussed in 197th OCC held on 22.07.2022 and forum 

recommended the proposal for putting up before NRPC forum. 

Members may kindly approve.  
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A.4 New islanding schemes in Rajasthan (agenda by RVPN) 

A.4.1 RVPN vide letter dtd. 22.10.2021 & 11.05.2022 (attached as Annexure-A.III) has 

submitted proposal for islanding scheme as below: 

i. Suratgarh STPS Islanding Scheme  

ii. Jodhpur-Barmer-Rajwest LTPS Islanding Scheme   

A.4.2 The scheme has been discussed and approved in 195th OCC meeting held on 

24.05.2022. 

A.4.3 The scheme is submitted for approval of NRPC forum. 

A.5 Default in release of outstanding dues by THDCIL’s Beneficiary (agenda by 

THDCIL) 

A.5.1 As on 19.07.2022, an overdue amount including LPS of approx. Rs.364.58 Cr. is due 

for payment.  THDC India Ltd has been vigorously pursuing with JKPCL (J&K 

DISCOM) for expeditious payment.  Despite vigorous follow up, JKPCL (J&K DISCOM) 

has still to liquidate its old outstanding due. The details of the overdue amount on 

JKPCL (J&K DISCOM), as on 19.07.2022, is as under: 

 

DISCOMs Principal  

Outstanding 

 (Rs. in Cr.) 

Late Payment 

Surcharge 

(Rs. in Cr.) 

Overdue amount 

including LPS 

(Rs. in Cr.) 

1 2 3 4=2+3 

PDD & JKPCL, J&K 353.94 10.64 364.58 

A.5.2 Long pending dues are to be liquidated by the JKPCL (J&K DISCOM). The amount is 

quite substantial and crucial. Due to scarce availability of funds with us, we are 

compelled to avail borrowings to meet our day-to-day requirements. Thus, immediate 

payment is very much crucial for sustenance of THDCIL. 

A.5.3 JKPCL (J&K DISCOM) is requested to liquidate its above overdue amount 

immediately. 

     Members may kindly deliberate. 

A.6 Request for opening of Letter of Credit (agenda by THDCIL) 

A.6.1 Despite repeated request and reminders, J&K has not opened the Letter of Credit (LC) 

amounting to Rs14.45 Cr for Financial Year 2022-23 till date. 

A.6.2 As per recently issued MoP, Govt. of India Electricity (Late payment surcharge) rules, 

2022 on 3rd Jun’22, as per said regulation distribution licensee (DISCOMs) shall 

maintain unconditional, irrevocable and adequate payment security mechanism. 

Therefore, it is requested to J&K for year 2022-23 to open the LC of requisite amount 

or adequate advance payment is to be made available immediately. 

Members may kindly deliberate. 
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A.7 Requesting generating companies to furnish Daily/Monthly Generation and 

Outages Data online at National Power Portal (agenda by OPM Division, CEA) 

A.7.1 OPM Division vide letter dtd. 06.07.2022 has intimated that many generators have not 

switched over to online mode of submission of generation data leading to delay in 

preparation/issuance of related reports.  List of such plants is enclosed as Annexure-

A.IV. 

Members may kindly take a note. 

A.8 Replacement of 420kV 80 MVAR 3-Ph Bus Reactor at Ballabgarh (agenda by 

CTU) 

A.8.1 It was deliberated in the 53rd NRPC meeting held on 29.04.2022, as POWERGRID 

agenda.  

A.8.2 POWERGRID had approached CPRI to carry out Residual Life Assessment Studies 

for the 80 MVAR bus reactor at 400 kV Ballabgarh S/s. The bus reactor has completed 

32 years of service and thus crossed its useful life of 25 years from commissioning. 

CPRI has recommended a replacement for the same. 

A.8.3 NRPC decided that the matter may first be discussed in the Consultative Meeting of 

NR.  

A.8.4 The matter has been discussed in 8th CMETS-NR held on 30.06.2022. It was 

deliberated that from study results it is observed that taking the 80 MVAr bus reactor 

into service results in a voltage drop of around 1 kV at Ballabgarh Bus. If the 80 MVAr 

bus reactor is replaced with 125 MVAr the resultant voltage drop is around 2 kV. 

Voltage profile of 400 kV Ballabgarh S/s for the last one year (June’21-June’22) is as 

under: 

 
 

A.8.5 From above, it may be seen that 400kV Ballabgarh S/s voltage remained >415 kV for 

about 34% time. Considering above and the high voltage prevailing in NR grid, it is 

< 410kV
44.0%

411-415kV
22.4%

416-420kV
19.8%

>420kV
13.9%

Voltage Profile at Ballabgarh_2 400 kV  bus

< 410kV 411-415kV 416-420kV >420kV
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recommended to replace 420 kV 80MVAr bus reactor at Ballabgarh with 420 kV 125 

MVAr bus reactor.  

A.8.6 CEA and POSOCO also recommended for replacement of 80MVAR (420kV) Bus 

Reactor at Ballabgarh S/s with 125 MVAR (420kV) Bus Reactor in view of prevailing 

high voltage issues in NR.  POWERGRID also confirmed feasibility of replacement. In 

view of above, proposal for 125 MVAR (420kV) Bus Reactor was agreed.  

A.8.7 The same is submitted for approval of NRPC forum. 

Members may kindly deliberate. 

A.9 Implementation of "N -1" contingency at RE pooling substations in NR (agenda 

by CTU) 

A.9.1 In 8th CMETS-NR held on 30.06.2022, it was deliberated that CEA transmission 

planning criteria, section 16.2 mentions that “The ‘N-1’ criteria may not be applied to 

the immediate connectivity of wind/solar farms with the ISTS/Intra-STS grid i.e., the 

line connecting the farm to the grid and the step-up transformers at the grid station.”  

The above criterion is also followed in planning of transmission system for integration 

of renewable energy zones in Rajasthan. 

A.9.2 It was stated that POWERGRID vide letters dated 17th May 2022 & 19th May 2022 

informed CTU that as per the current practice, N-1 criteria is not being implemented at 

planning stage of network with respect to step up transformers at RE pooling stations 

in Rajasthan (Bhadla-2, Fatehgarh-2 & Bikaner).  Due to this, outage of any 

transformer in above stations will result into overloading of other transformers leading 

to cascaded tripping on overload/higher temperature and may adversely impact both 

RE generation as well as health of the transformers. In view of the above, 

POWERGRID requested CTU to implement additional 400/220kV ICTs at RE pooling 

stations to meet the N-1 criteria for smooth evacuation of power.  POWERGRID also 

recommended that, N-1 criteria may be taken into consideration during planning stage 

for upcoming RE pooling stations. 

A.9.3 Subsequently, in 54th NRPC meeting held on 31.05.2022, the events of overloading of 

ICTs and cascaded tripping of generations at Bhadla in early stage of substation was 

discussed. POSOCO informed that in Fatehgarh-II PS also face similar loading levels 

are observed on 5 nos. 500 MVA ICTs. POSOCO also stated that the overloading of 

transformers, variations in their loading throughout the day and heating/cooling cycle 

do affect the life of the transformer in the long run.  

A.9.4 POSOCO suggested that high RE capacity substations must have N-1 compliance at 

400/220 kV level i.e., Fatehgarh-II (both sections)/Fatehgarh-III PS, Bhadla-II PS etc. 

for which revised transmission planning criteria must have suitable provisions. In 

addition, bus sectionalization at pooling station should have arrangements such that 

sharing on ICTs loading on each bus remain commensurate with underlying RE 

connected generation and ICTs on each bus should be N-1 compliant.  
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A.9.5 In 54th NRPC meeting held on 31.05.2022, it was agreed that CTU may explore 

possibility of ensuring N-1 compliance at 400/220kV RE pooling stations with higher 

RE capacity on case-to-case basis. 

A.9.6 Accordingly, requirement of 400/220kV ICTs at each section of Bhadla-2, Fatehgarh-

2 & Bikaner PS to meet the N-1 compliance were deliberated as under: 

Sl. 

No. 

Substation 

(Section) 

Transfor

mation 

Capacity 

(MVA) 

Stage-II 

Connectivity 

at 220 kV 

level (MW) 

RE 

Capacity 

Commiss

ioned 

(MW) 

LTA 

Granted 

(MW) 

Remarks 

1 

Fatehgarh-2 

(Section 1) 

6th ICT of 

500MVA 

5x500 2490 1990 2490 

It was stated that balance 

500MW capacity is 

expected to be 

commissioned in next 1-2 

months. Accordingly, 

400/220kV, 1x500MVA 

(6th) ICT in Section-1 was 

agreed to be taken up on 

urgent basis to meet ‘N-1’ 

criteria  

2 

Fatehgarh-2 

(Section 1A)  

6th ICT of 

500MVA  

4x500 2470 NIL 1820 

It was deliberated that 

Augmentation with 

400/220kV, 1x500MVA 

Transformer (10th) at 

Fatehgarh-2 PS (5th ICT at 

Section-1A) was allocated 

to POWERGRID vide MoP 

OM dated 01.12.21 with 

implementation timeframe 

of 15 months from MOP 

OM or condition of 

evacuation requirement 

4490 MW at 220 level of 

Fatehgarh-2 whichever is 

later 

At Present LTA of 4610MW 

is granted/agreed for grant 

at Fatehgarh-2 PS 

(1820MW at Section 1A). 

With this the total 

evacuation requirement at 

220 level of Fatehgarh-2 

will be 4610 MW(>4490 

MW). Accordingly, the 5th 

ICT at Fatehgarh-2 

Section-1A is being taken 
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Sl. 

No. 

Substation 

(Section) 

Transfor

mation 

Capacity 

(MVA) 

Stage-II 

Connectivity 

at 220 kV 

level (MW) 

RE 

Capacity 

Commiss

ioned 

(MW) 

LTA 

Granted 

(MW) 

Remarks 

up along with LTA of Eden 

Bercy.  

Further,1x500MVA 6th ICT 

at Section-1A at Fatehgarh-

2 PS is to be taken up to 

meet “N-1” criteria in 

corresponding RE 

generation schedule with 

LTA beyond 2000 MW (at 

220kV level) at Section-1A 

as well as well as for 

evacuation requirement 

beyond 2000MW in 

section-1A (with M/s Eden 

Renewable Bercy 

evacuation requirement is 

2120MW at 220kV level)   

Schedule of above ICT is to 

be matched with LTA grant 

schedule of M/s Eden 

Bercy (Mar’24) 

3 

Bikaner PS  

1x500MVA 

(3rd) & 

1x500MVA 

(4th) 

2x500 1110 204 935 

It was stated that 

Cumulative RE generation 

of more than 800 MW will 

be commissioned in next 3-

4 months in Bikaner PS 220 

KV level. Therefore, 

400/220kV, 1x500MVA 

(3rd) ICT may to be taken up 

on urgent basis to meet ‘N-

1’ criteria. The ICT will also 

facilitate evacuation 

requirement beyond 

1000MW at 220kV level of 

Bikaner PS. 

Further,400/220kV, 

1x500MVA (4th) ICT was 

agreed for LTA beyond 

1000 MW at Bikaner 

(220kV level)  
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Sl. 

No. 

Substation 

(Section) 

Transfor

mation 

Capacity 

(MVA) 

Stage-II 

Connectivity 

at 220 kV 

level (MW) 

RE 

Capacity 

Commiss

ioned 

(MW) 

LTA 

Granted 

(MW) 

Remarks 

4 

Bhadla-2 

(Section 1) 

6th ICT of 

500MVA  

5x500 2375 600 2075 

For LTA quantum of 2075 

MW, 5x500 MVA ICT is 

under establishment at 

Bhadla-2 Section 1. 

POSOCO suggested that 

ICT may be taken up with 

the additional LTA beyond 

2075 MW to meet ‘N-1’ 

criteria. Accordingly, it was 

decided that 400/220kV, 

1x500MVA (6th) ICT is to 

be taken up with the 

additional LTA beyond 

2075 MW  

5 

Bhadla-2 

(Section 1A) 

4th ICT of 

500MVA 

3x500 1520 NIL 420 

3x500 MVA ICT is under 

establishment at Bhadla-2 

Section 1A. LTA quantum 

at above 220kv section is 

420 MW. 400/220kV, 

1x500MVA (4th) ICT may to 

be taken up for 

implementation with LTA 

beyond 1000 MW (220kV 

level) to meet ‘N-1’ criteria.  

A.9.7 It was noted that in the Draft CEA Transmission planning criteria-2022, it is mentioned 

that “N-1 reliability criteria may be considered for ICTs at the ISTS /STU pooling 

stations for renewable energy-based generation of more than 1000 MW after 

considering the capacity factor of renewable generating stations. 

A.9.8 It was stated that, all the above substations are closed for grant of Stage-II connectivity 

on new bays. Therefore, with implementation of additional ICTs at each 400/220 kV 

section as mentioned in the above table, the N-1 compliance of above RE pooling 

stations can be achieved. POWERGRID vide mail dated 26.05.2022 confirmed the 

availability of space at these substations for implementation of additional ICTs at each 

400/220 kV sections of Fatehgarh-2, Bhadla-2 & Bikaner PS along with Cable/GIS duct 

connection requirement. 

A.9.9 Considering the security and reliability of the system, it was agreed to implement 

additional ICTs in each 400/220 kV sections of the RE pooling stations in order to meet 

the N-1 criteria as well as to meet the evacuation requirement. Scheme was agreed to 

be implemented in phases as under: 
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A) ICTs agreed to be taken up for implementation as system strengthening 

scheme on urgent basis 

1. Augmentation with 400/220kV, 1x500MVA Transformer at Fatehgarh-2 PS 

(6th ICT at Section-1 with cable/GIS duct connection at 220kV side) 

2. Augmentation with 400/220kV, 1x500MVA Transformer at Bikaner PS (3rd 

ICT) 

B) ICTs agreed to be taken up for implementation on receipt of 

commensurate LTA quantum at RE pooling stations as shown below 

1. Augmentation with 400/220kV, 1x500MVA Transformer at Bhadla-2 PS (4th 

ICT at Section-1A) 

Implementation Timeframe: 15 months from the date of allocation of 

project or evacuation requirement beyond 1000 MW at 220kV level of 

Bhadla-2(Section-1A) whichever is later. 

2. Augmentation with 400/220 kV 1x500 MVA (6th) ICT at Fatehgarh-2 PS (In 

Section-1A with cable/GIS duct connection at 220kV side) 

Implementation Timeframe: 15 months from the date of allocation of 

project or evacuation requirement beyond 2000 MW at 220kV level of 

Fatehgarh-2(Section-1A) or LTA grant schedule of M/s Eden RE Bercy 

(Mar’24) whichever is later. 

3. Augmentation with 400/220 kV 1x500 MVA(4th) ICT at Bikaner PS  

Implementation Timeframe: 15 months from the date of allocation of 

project or evacuation requirement beyond 1000 MW at 220kV level of 

Bikaner PS whichever is later. 

4. Augmentation with 400/220kV, 1x500MVA (6th) ICT at Bhadla-2 PS (In 

Section-1 with cable/GIS duct connection at 220kV side) 

    Implementation Timeframe 15 months from the date of allocation of 

project or evacuation requirement beyond 1000 MW at 220kV level of 

Bikaner PS   whichever is later. 

A.9.10 For optimal utilization of ICTs, it is recommended that Schedule for Part-B for S. No. 

1,3, and 4 ICTs to be matched with RE generation schedule.  

Members may kindly deliberate. 

A.10 Transmission system for evacuation of power from Rajasthan REZ Ph-IV (Part-

1) (Bikaner Complex: 7.7GW) (agenda by CTU) 

A.10.1 CTU has submitted following proposal (attached as Annexure-A.V): 

Sl. No. Items Details 

1.   Name of Scheme Transmission system for evacuation of power from 
Rajasthan REZ Ph-IV (Part-1) (Bikaner Complex: 
7.7GW)  
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Sl. No. Items Details 

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

Rajasthan REZ Ph-IV (Part-1) (Bikaner Complex: 

7.7GW) 

(Bikaner-II: 3.7GW (Solar) + Bikaner-III: 4GW (7GW 

Solar+3GW BESS)  

 Establishment of 6x1500 MVA, 765/400kV & 5x500 

MVA^ 400/220kV Bikaner-III Pooling Station along 

with 2x330 MVAr (765kV) Bus Reactor & 2x125 

MVAr (420kV) Bus Reactor at a suitable location 

near Bikaner  

 

Future provisions at Bikaner-III PS*:  

Space for 

 765/400kV ICT along with bays- 1 no.  

 765 kV line bays along with switchable line 

reactors – 4 nos.  

 765kV Bus Reactor along with bay: 1 no. 

 400 kV line bays along with switchable line 

reactor –4 nos.  

 400 kV line bays–4 nos.  

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

 400 kV Bus Reactor along with bay: 1 no.  

 400kV Sectionalization bay: 2 sets 

 220 kV line bays for connectivity of RE 

Applications - 6 nos.*  

 220kV Sectionalization bay: 3 sets 

 STATCOM (2x+300MVAr) along with MSC 

(4x125 MVAr) & MSR (2x125 MVAr) 

 Augmentation with 400/220 kV, 5x500 MVA^ ICT at 

Bikaner-II PS 

 Augmentation with 765/400 kV, 1x1500MVA ICT 

(4th) at Bikaner (PG) 

 LILO of both ckts of 400kV Bikaner (PG)-Bikaner-II 

D/c line at Bikaner-III PS (~20 km) 

 Bikaner-II PS – Bikaner-III PS 400 kV D/c line 

(Quad) (~30 km) 

 Establishment of 765/400 kV, 4x1500 MVA 

Neemrana-II S/s along with 2x330 MVAr (765kV) 

Bus Reactor & 2x125 MVAr (420kV) Bus Reactor at 

a suitable location near Neemrana 

Future provisions at Neemrana-II S/s:  

 Space for 

 765/400kV ICT along with bays- 2 no. 

 765 kV line bays along with switchable line 

reactors – 6 no. 

 765kV Bus Reactor along with bay: 1 no. 

 400 kV line bays along with switchable line 

reactor –6 no. 

 400 kV Bus Reactor along with bays: 1 no. 

 400kV Sectionalization bay: 2 sets 
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 Bikaner-III – Neemrana-II 765 kV 2xD/c line (~350 

km) along with 330 MVAr switchable line reactor for 

each circuit at each end  

 Neemrana-II- Bareilly(PG) 765 kV D/c line (~350 km) 

along with 330 MVAr switchable line reactor for each 

circuit at each end  

 Neemrana-II -Kotputli 400 kV D/c line (Quad)(~70 

km)  

 Augmentation by 400/220 kV, 1x500 MVA (3rd) ICT 

at Kotputli (PG)  

 LILO of both ckts of Sohna Road(GPTL)-

Gurgaon(PG) D/c line at Neemrana-II S/s (~85  km) 

 220 kV line bays at Bikaner-III PS for RE 

Connectivity (6 nos)* 

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

    * Recently, 220kV bays (4 nos) at Bikaner-III PS 

agreed in CMETS-NR meetings commensurate to 

Stage-II connectivity applications granted. In view 

of that 220 kV line bays at Bikaner-III PS for RE 

Connectivity (6 nos.) is taken up in addition to the 

scope agreed in 8th CMETS-NR meeting. The   

corresponding no. of 220 kV bays reduced from 

Future scope of Bikaner-III PS. 

3.   Depiction of the 
scheme on 
Transmission Grid 
Map 

Attached at Exhibit-I of Annexure-A.V. 

4.   Upstream/downstream 
system associated 
with the scheme 

Connectivity of Under implementation 400/220kV 

Bikaner-II S/s includes 400kV D/c interconnection with 

Khetri (2xD/c) and Bikaner (PG). 765/400/220kV 

existing Bikaner (PG) S/s is interconnected to 

765/400kV Khetri , 765/400/220kV Bhadla (PG) and 

765/400kV Moga S/s through 765kV D/c lines.  

765/400kV existing Bareilly(PG) S/s is interconnected to 

765/400kV Lucknow S/s through 765kV D/c line and 

400kV Bareilly (PG) and Kashipur S/s through 400kV 

D/c lines.   

5.   Objective / 
Justification 

1. MNRE vide letter No. 367-13/1/2021-GEC dated 
15.02.2022 addressed to Joint Secretary (Trans), 
MoP, had forwarded the Renewable Energy Zones 
(REZs) identified by MNRE/SECI with a total 
capacity of 181.5 GW for likely benefits by the year 
2030. Transmission plan was to be prepared for the 
identified RE zones. These REZ’s are located in 
eight states, out of which 75 GW REZs includes 
state of Rajasthan comprising of 15 GW Wind and 
60 GW Solar potential. 
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2. Accordingly, a Comprehensive transmission 
scheme was evolved for evacuation of 75GW RE 
from Rajasthan.   Out of above comprehensive 
scheme, transmission scheme is evolved for about 
8GW (Solar) in Bikaner complex with potential 
(14GW along with 6GW BESS) as below: 

 Bikaner-II: 4 GW(7GW Solar+ 3 GW BESS) 

 Bikaner-III:4 GW(7GW Solar+ 3 GW BESS) 

3. At Bikaner-II PS, St-II Connectivity for 5.575 GW RE 
is already granted against the potential of 1.9 GW 
(revised from 2.9GW) identified under Ph-II), 
therefore, evacuation for additional 3.7 GW 
capacity is required from Bikaner-II PS.  

 

4. For additional solar potential of 7GW with 3GW 
BESS at Bikaner-III, evacuation system (4 GW) 
shall also be required. Therefore, total evacuation 
system requirement for 7.7GW (3.7+4 GW) shall be 
required from Bikaner Complex (Bikaner-II & III). 

S.No Pooling 

Station 

Total RE 

potential 

(GW) 

Net RE 

generation 

  Solar BESS  

1 Bikaner-

II 

3.7* - 3.7 

2 Bikaner-

III 

7 3 4 

  10.7 3 7.7 

*1.9GW Solar potential is already considered in Ph-II at 

Bikaner-II. Total potential considered at Bikaner-II: 

5.6GW (1.9+3.7) 

 

5. Evacuation system planned earlier in Ph-I, II, III 
from Bikaner complex was adequate for evacuation 
of about 4.8 GW RE potential from Bikaner 
complex. however, recently due to restrictions in 
GIB area, CTU has received more no. of 
connectivity applications in Bikaner complex. 
Stage-II connectivity received at Bikaner (PG) & 
Bikaner-II PS has already exceeded the envisaged 
potential in Bikaner complex as part of Ph-I (2.9 
GW) and Ph-II (1.9 GW) potential. 

 

6. Upon grant of about 5.575 GW St-II Connectivity, in 
the 5th & 6th CMETS in NR, no further grant for St-II 
connectivity at 400/220kV Bikaner-II was decided. 
However, to effect LTA of entire Stage-II grant at 
Bikaner-II, additional corridors shall need to be 
planned from Bikaner-II PS. Further, as Bikaner PS 
and Bikaner-II PS are interconnected, power flow 
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on interconnection is influenced by RE generation 
dispatched at each Pooling station. Considering 
space limitation of 400kV bays for additional 
corridors as well as 765/400kV ICTs at Bikaner PS, 
there is limitation on evacuation of power from 
Bikaner PS. 

 

7. The agenda for evacuation of power from Bikaner-
II & Bikaner-III PS along with studies was discussed 
in 8th CMETS-NR meeting wherein observations on 
agenda/studies by Stakeholder incl. HVPN and 
POSOCO were deliberated. HVPN vide letter 
28.06.22 and POSOCO mail dated 01.07.22 also 
sent their observations on agenda/studies.  

 

8. Based on observations from Stakeholders, revised 
study files shared to all constituents on 01.07.22. 
Subsequently, HVPN vide letter 05.07.22 concurred 
with the proposal 

 

9. Based on POSOCO input, CTU also carried out P-
V and Q-V stability analysis in line with the 
discussion held in meeting and enclosed as part of 
minutes of 8th CMETS-NR meeting  

 

10. Considering grant of connectivity to new RE 
generators in Bikaner complex (incl. Bikaner-III) as 
well as for evacuation of power beyond Bikaner 
complex (Bikaner/Bikaner-II/Bikaner-III PS), 
transmission scheme was agreed for evacuation of 
power from Rajasthan REZ Ph-IV (Part-1) [Bikaner 
complex :7.7GW] in the 8th CMETS-NR meeting 

with scope at S. No. 2 

6.   Estimated Cost Total: Rs 13000 Cr.  

7.   Need of phasing, if 
any 

Not Applicable 

8.   Implementation 
timeframe 

18 months from allocation of project  
 

9.   System Study for 
evolution of the 
proposal 

Studies discussed and agreed in following meeting: 

 8th CMETS-NR meeting held on 30.06.2022 (Minutes 
of meeting enclosed in Annexure-I of Annexure-A.V.) 

 Study assumptions are enclosed in Annexure-II of 
Annexure-A.V. 

 Load flow results is attached at Exhibit-II of 
Annexure-A.V. 

Members may kindly deliberate. 

A.11 Downstream network by State utilities form ISTS Station (agenda by UPPTCL) 

A.11.1 UP has submitted that in past few years of OCC Meetings, there is a standard agenda 

to review the progress of downstream network to be constructed by State utilities for 

ISTS Station, wherein it is desired from state utilities to provide the updated status of 

downstream network. 
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A.11.2 It is pertinent to mention that UP-STU, as well as other state utilities has informed to 

the forum that for some ISTS stations they have no plan for connecting the unutilized 

bays and neither is it required by them. 

A.11.3 CTU on the other hand has also informed to the forum that there is standard practice 

for minimum number of bays, these bays at the particular substation are constructed 

on the normative basis, in accordance with the number of ICTs installed. It is also a 

known fact that substation has to meet N-1 criterion for ICTs, hence this additional ICT 

also comes with additional number of bays which is not required by state utilities to 

meet the load requirement.   

A.11.4 It is proposed that review of unutilized bays from state utilities should be done on the 

basis of commitment made by the state utilities. 

Members may kindly deliberate. 

A.12 HVRT/LVRT non-compliance at RE stations (agenda by NRLDC) 

A.12.1 As per CEA Technical Standards for connectivity to Grid, 2019, the RE generating 

stations connected to the grid, shall remain connected to the grid when voltage at the 

interconnection point on any or all phases dips up to the level depicted by the thick 

lines in the following curve, namely: —  

 
VT : Actual Voltage; Vn: Nominal Voltage 
 

Provided that during the voltage dip, the supply of reactive power has first priority, while 

the supply of active power has second priority and the active power preferably be 

maintained during voltage drops, provided, a reduction in active power within the 

plant’s design specifications is acceptable and active power be restored to at least 90% 

of the pre-fault level within 1 sec of restoration of voltage.  

A.12.2 The generating station connected to the grid, shall remain connected to the grid when 

voltage at the interconnection point, on any or all phases (symmetrical or asymmetrical 

overvoltage conditions) rises above the specified values given below for specified time: 

 

 

A.12.3 Issue of LVRT/HVRT non-compliance of RE generators have been raised many 

number of times. From number of events during recent past it is observed that RE 



56th NRPC Meeting (29th July’22)–Agenda 

14 

generators drops their active power during occurrence of any through fault and don’t 

revive back to its antecedent value in defined time. In view of the same, detailed 

analysis of behavior of RE generators during grid disturbance which occurred on 09th 

July, 2022 is attached as Annexure-B.I. 

A.12.4 On 09.07.2022 at 13:42 hrs multiple element tripping happened in Rajasthan solar 

complex and drop in solar generation of approx. 3485 MW also took place. From the 

available data at NRLDC, it can be observed that almost all the RE stations dropped 

their active power during through fault and revived back with delay. Hence, RE 

generators seem to be LVRT/ HVRT non-compliant. The issue was communicated to 

ISTS RE generators vide NRLDC letters dated 18.07.2022. 

A.12.5 Sudden drop in this large quantum of RE generations leads to significant drop in 

frequency and rise in voltages across the grid. Non-compliance of LVRT/ HVRT of RE 

generators hampers the security and reliability of grid. Hence, corrective actions need 

to be taken to ensure LVRT/HVRT compliance of RE generators on priority. 

Members may kindly deliberate. 

***** 
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RAJASTHAN RAJYA VIDYUT PRASARAN NIGAM LIMITED.
[Corporate Identity Number (CIN):U40109RJ2000SGC01648S]

(Regd. Office: Vidyut Bhawan, Jan Path, Jyoti Nagar, Jaipur - 302 005)
OFFICE OF THE SUPERINTENDING ENGINEER (PROJECT & PLANNING)

J' +91-141-2740623, Fax: +91-141-2740794;
e - rn a i I: s e. p p Ccvrv p;1. co. i n, N e b s It e. www.rvpn.lo.ln

No.RVPN/SE(P&P)/XEN-2(P&P)/ F, /D '3'yL [aipur, Dt.

The General Manager, NRLDC,(POSOCO),
18-AShaheed Jeet Singh Marg,
Katwaria Sarai,
New Delhi-l10016

Sub: Islanding Schemes for the Suratgarh Supercritical Thermal Power Plant and
Rajwest LTPS.

Ref: i. No. NRPC/Operation/209/TCC(46th)/2021/5730-76 dated 25.06;2021.
ii. This office letter no. 1362dated 22.10.2021

Dear Sir,

This is in continuation to this office letter no. 1362 dated 22.10.2021vide which
Islanding Schemes for the Suratgarh Supercritical Thermal Power Plant and Rajwest LTPS
in ~ajasthan state for consideration and approval.

Further, as per discussions held in OCCmeetings joint simulation studies have
been carried out in PSSE for Rajwest LTPS on 21-4.2022& 22.4.2022 at New Delhi by
POSOCO& RVPN. Further as per discussions and PSSEfile provided by POSOCO,STPS
Islanding scheme have been simulated by RVPN.Simulated PSSEfile has been mailed to
POSOCOon 9.5.2022 alongwith following informations:-

i. Annexure-i : Buswise MW & MVAR Load on GSSconsidered in Islanding Scheme
for Rajwest LTPS

ii. Annexure-z : List of buses in Island Scheme Of Rajwest LTPS
iii. Annexure-j: Buswise MW & MVAR Load on GSSconsidered in Islanding Scheme

for STPS
iv. Annexure-a : list of buses in island scheme of STPS

It is requested to please examine the proposed islanding schemes of Rajwest
LTPS& STPSand send your approval at the earliest.

End: as above
Your's faithfully,

(K.~~
Chief Engineer (PP&D)

~

Annexure A.III



Copy to the following for information and necessary action please:-

1. Member Secretary, Northern Regional Power Committee, 18-A, Shaheed Jeet
Singh Marg, Katwaria Sarai, New Delhi-110016

2. The ChiefEngineer (LD/MPT&S),RVPN,Heerapura/Jaipur

3. The ChiefEngineer,Suratgarth Supercritical Thermal PowerStation,RVUN,Suratgarh,
Rajasthan.

4. The Superintending Engineer(Communication-CorporateOffice/Automation), RVPN,
Heerapura/Jaipur.

5. The Superintenting Engineer(Opration), NorthernRegionalPowerCommittee,l8-A, Shaheed
JeetSinghMarg,KatwariaSarai,NewDelhi-ll0016.

6. ThePlant Head,JSWEnergy(Barmer) Ltd. (Formerly RajwestLTPS),Barmer, Rajwest (E
mail: operationsupport.rwpl@jsw.in)

End: as above



~
Annexure-1

Load on GSSconsidered in Islanding Scheme for Rajwest LTPS

Simultaneous load
S. No. Name ofGSS

MW MVAR
r-

A load in Barmer
1 132 kV GSSGadra Road 19.00 4.00

2 132 kV GSSBarmer 35.00 2.00
3 400 kV GSSBarmer 2.00 1.00
4 132 kV GSSMahloo 18.00 3.00
5 MPTS(Keyan Energy) 5.00 2.00
5 Load at Barmer 79.00 12.00
6 220 kV GSSDhaurlmanna 43.00 3.00
7 132 kV GSSRanasar 18.00 4.00
8 132 kV GSSRamji ki Gol 12.00 6.00
9 132 kV GSSGudamalani 22.00 3.00
10 132 kV GSSSawa 27.00 5.00
11 132 kV GSSChouhtan 12.00 6.00
12 Load at Dhaurimanna 134.00 27.00
13 220 kV GSSBalotra 37.00 6.00
14 132 kV GSSSindhari 15.00 3.00
15 132 kV GSSSamdari 13.00 0.00
16 132 kV GSSSiwana 17.00 5.00

Load at Balotra 82.00 14.00
Total load in Barmer 295.00 53.00

B load in Jodhpur
1 220 kV GSSBoranada 35.00 1.00
2 220 kV GSSJodhpur 57.00 9.00
3 220 kV GSSBarli 12.00 4.00
4 220 kV GSSJhalamand 1.00 0.00
5 132 kV GSSNPH (Jodhpur) 73.00 0.00

6 132 kV GSSMBM Engineering College 19.00 5.00

7 132 kV GSSOPH (Jodhpur) 29.00 9.00
8 132 kV GSSBanar 52.00 4.00
9 132 kV GSSKuri Bhagtasani 23.00 6.00

10 132 kV GSSMandore 12.00 0.00
11 132 kV GSSPratapnagar (Jodhpur) 32.00 5.00
12 132 kV GSSChopasani Housing Board 45.00 0.00
13 132 kV GSSPS8 1.00 0.00
14 132 kV GSSSoorsagar 29.00 2.00

Total load in Barmer 420.00 45.00

Total load in Barmer & Jodhpur 715.00 98.00

- - ----
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Annexure-3

Load on GSS considered in Islanding Scheme for STPS
Simultaneous Load

S.No.
Name ofGSS MW MVAR

1 132 KV GSSHanumangarh
50 19

2 132 KV GSSGoluwala
9 4

3 132 KV GSSAmarpura Thedi
28 15

4 132 KV GSSFatehgarh
11 3

5 132 KV GSS,Rawatsar
10 6

6 132 KV GSSTibbi
11 5

7 132 KV GSSSangaria
22 10

-
8 132 KV GSSNohar

19 6

9 220 KV GSSBhadra
6 0

10 132 KV GSSBhadra
20 6

11 132 kV GSSSadulpur (Rajgarh)
20 9

12 132 kV GSSTaranagar
8 3

13 220 KV GSSUdyogvihar (Sri Ganganagar) 20 7

14 132 KV GSS,Sri Ganganagar
42 13

15 132 KVGSS,Sadulshahar
13 2

16 220 KV GSSPadarnpur
16 10

17 132 KV GSSRaisinghnagar 13 4

18 132 KVGSSSrikaranpur 9 2

19 132 KV GSSKaminpura 7

20 132 KV GSSTatarsar

2
4 2

21 220 KVGSSSuratgarh 28 4

22 132 KVGSSRajiasar

23 132 KV GSSPallu

16 4

24 132 KV GSSJokhasar

7 3

25 132 KV GSS,Srivijaynagar

6 2

26 132 KV GSS,Anoopgarh
12 4

27 132KVGSSGhamurwali

12 2

28 132 KV GSSPilibanga
7 3

29 220 kV GSSRatangarh
28 11

30 132 kV GSSRatangarh
31

31 132 kV GSSSardarsahar

10

32 132 kV GSSMomasar
27 9

33 132 kV GSSBhanipura
49 13

34 132 kV GSSPatlisar
19 9

35 220 KV GSS,Rawatsar
20 10

Tota! load
7 3

-. 607.00 " 215.00
'" -
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S.NO. REGION SECTOR STATE UTILITY STN TYPE FUEL STATION

1 Jharkhand DVC THERMAL COAL BOKARO TPS `A` EXP

2 West Bengal DVC THERMAL COAL DURGAPUR TPS

3 Odisha ICCL THERMAL COAL ICCL IMP

4 Odisha NALCO THERMAL COAL NALCO IMP

5 Odisha VEDANTA THERMAL COAL VEDANTA TPP

6 Jharkhand JUUNL HYDRO HYDRO SUBERNREKHA-I HPS

7 Jharkhand JUUNL HYDRO HYDRO SUBERNREKHA-II HPS

8 Odisha APGENCO HYDRO HYDRO MACHKUND  HPS

9 Odisha OHPC HYDRO HYDRO BALIMELA HPS

10 Odisha OHPC HYDRO HYDRO CHIPLIMA HPS

11 Odisha OHPC HYDRO HYDRO HIRAKUD HPS

12 Odisha OHPC HYDRO HYDRO RENGALI HPS

13 Odisha OHPC HYDRO HYDRO UPPER INDRAVATI HPS

14 Odisha OHPC HYDRO HYDRO UPPER KOLAB HPS

15 West Bengal WBSEDCL HYDRO HYDRO PURULIA PSS HPS

16 Tripura TSECL THERMAL NATURAL GASBARAMURA GT

17 Tripura TSECL THERMAL NATURAL GASROKHIA GT

18 Himachal Pradesh NTPC Ltd. HYDRO HYDRO KOLDAM

19 Uttar Pradesh MUNPL THERMAL COAL MEJA STPP

20 IPP SECTOR Uttarakhand GIPL THERMAL NATURAL GASGAMA CCPP

21 Delhi IPGCL THERMAL NATURAL GASI.P.CCPP

22 Delhi PPCL THERMAL NATURAL GASPRAGATI CCGT-III

23 Jammu and Kashmir JKSPDC HYDRO HYDRO BAGLIHAR II  HPS

24 Punjab PSPCL HYDRO HYDRO ANANDPUR SAHIB-I HPS 

25 Punjab PSPCL HYDRO HYDRO ANANDPUR SAHIB-II HPS 

26 Punjab PSPCL THERMAL COAL GH TPS (LEH.MOH.)

27 Rajasthan RRVUNL HYDRO HYDRO JAWAHAR SAGAR  HPS

28 Rajasthan RRVUNL HYDRO HYDRO R P SAGAR  HPS

29 Rajasthan RRVUNL THERMAL LIGNITE GIRAL TPS

30 Rajasthan RRVUNL THERMAL NATURAL GASDHOLPUR CCPP

31 Rajasthan RRVUNL THERMAL NATURAL GASRAMGARH CCPP

32 Uttar Pradesh UPJVNL HYDRO HYDRO KHARA  HPS

33 Uttar Pradesh UPJVNL HYDRO HYDRO MATATILA  HPS

34 Uttar Pradesh UPRVUNL THERMAL COAL PARICHHA TPS

35 Uttarakhand UJVNL HYDRO HYDRO CHILLA  HPS

36 Uttarakhand UJVNL HYDRO HYDRO DHALIPUR  HPS
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37 Andhra Pradesh BSES  AP THERMAL NATURAL GASPEDDAPURAM CCPP

38 Andhra Pradesh KONA THERMAL NATURAL GASKONASEEMA CCPP

39 Andhra Pradesh LVS POWER THERMAL DIESEL LVS POWER DG

40 Andhra Pradesh MEL THERMAL COAL THAMMINAPATNAM TPS

41 Andhra Pradesh SEPL THERMAL COAL SIMHAPURI TPS

42 Kerala BSES(C) THERMAL NAPTHA COCHIN CCPP (Liq.)

43 Tamil Nadu IBPIL THERMAL COAL TUTICORIN (P) TPP

44 Tamil Nadu MADURAI P THERMAL DIESEL SAMAYANALLUR DG

45 Tamil Nadu PENNA THERMAL NATURAL GASVALANTARVY CCPP

46 Tamil Nadu SAMALPATI THERMAL DIESEL SAMALPATTI DG

47 Tamil Nadu ST-CMSECP THERMAL LIGNITE NEYVELI TPS(Z)

48 Karnataka KPCL HYDRO HYDRO BHADRA  HPS

49 Karnataka KPCL HYDRO HYDRO SIVASAMUNDRUM HPS

50 Kerala KSEB HYDRO HYDRO NARIAMANGLAM  HPS

51 Kerala KSEB HYDRO HYDRO PALLIVASAL HPS

52 Kerala KSEB HYDRO HYDRO SENGULAM HPS

53 Kerala KSEB THERMAL DIESEL BRAMHAPURAM DG

54 Kerala KSEB THERMAL DIESEL KOZHIKODE DG

55 Puducherry P&ED, Pudu. THERMAL NATURAL GASKARAIKAL CCPP

56 Tamil Nadu TANGEDCO HYDRO HYDRO ALIYAR  HPS

57 Tamil Nadu TANGEDCO HYDRO HYDRO KADAMPARI HPS

58 Tamil Nadu TANGEDCO HYDRO HYDRO KUNDAH-V HPS

59 Tamil Nadu TANGEDCO HYDRO HYDRO PARSON`S VALLEY HPS

60 Tamil Nadu TANGEDCO HYDRO HYDRO SARKARPATHY HPS

61 Tamil Nadu TANGEDCO HYDRO HYDRO SHOLAYAR HPS (TN)

62 Tamil Nadu TANGEDCO THERMAL NAPTHA BASIN BRIDGE GT (Liq.)

63 Gujarat CLPINDIA THERMAL NATURAL GASPEGUTHAN CCPP

64 Gujarat EPGL THERMAL COAL SALAYA TPP

65 Maharashtra JSWEL THERMAL COAL JSW RATNAGIRI TPP

66 Maharashtra VIP THERMAL COAL BUTIBORI TPP

67 Maharashtra WPCL THERMAL COAL WARDHA WARORA TPP

68 Maharashtra TATA MAH. HYDRO HYDRO BHIRA   HPS

69 Maharashtra TATA MAH. HYDRO HYDRO BHIVPURI  HPS

70 Maharashtra TATA MAH. HYDRO HYDRO KHOPOLI  HPS

71 Gujarat GPPCL THERMAL NATURAL GASPIPAVAV CCPP

72 Gujarat GSECL THERMAL NATURAL GASUTRAN CCPP

73 Maharashtra MAHAGENCO THERMAL COAL KHAPARKHEDA TPS

74 Maharashtra MAHAGENCO THERMAL COAL KORADI TPS

75 Maharashtra MAHAGENCO THERMAL COAL PARLI TPS

76 Maharashtra MAHAGENCO THERMAL NATURAL GASURAN CCPP
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Transmission system for evacuation of power from Rajasthan REZ Ph-IV (Part-1) 

(Bikaner Complex: 7.7GW) 

S. No. Items Details 

1.   Name of Scheme Transmission system for evacuation of power from 
Rajasthan REZ Ph-IV (Part-1) (Bikaner Complex : 
7.7GW)  

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

Rajasthan REZ Ph-IV (Part-1) (Bikaner Complex: 

7.7GW) 

(Bikaner-II : 3.7GW (Solar) + Bikaner-III : 4GW (7GW 

Solar+3GW BESS)  

• Establishment of 6x1500 MVA, 765/400kV & 

5x500 MVA^ 400/220kV Bikaner-III Pooling 

Station along with 2x330 MVAr (765kV) Bus 

Reactor & 2x125 MVAr (420kV) Bus Reactor at a 

suitable location near Bikaner  
 

Future provisions at Bikaner-III PS*:  

Space for 

➢ 765/400kV ICT along with bays- 1 no.  

➢ 765 kV line bays along with switchable line 

reactors – 4 nos.  

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

➢ 400 kV line bays along with switchable line 

reactor –4 nos.  

➢ 400 kV line bays–4 nos.  

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

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

➢ 400kV Sectionalization bay: 2 sets 

➢ 220 kV line bays for connectivity of RE 

Applications - 6 nos.*  

➢ 220kV Sectionalization bay: 3 sets 

➢ STATCOM (2x+300MVAr) along with MSC 

(4x125 MVAr) & MSR (2x125 MVAr) 

• Augmentation with 400/220 kV, 5x500 MVA^ ICT 

at Bikaner-II PS 

• Augmentation with 765/400 kV, 1x1500MVA ICT 

(4th) at Bikaner (PG) 

• LILO of both ckts of 400kV Bikaner (PG)-Bikaner-

II D/c line at Bikaner-III PS (~20 km) 

• Bikaner-II PS – Bikaner-III PS 400 kV D/c line 

(Quad) (~30 km) 

• Establishment of 765/400 kV, 4x1500 MVA 

Neemrana-II S/s along with 2x330 MVAr (765kV) 

Annexure A.V



S. No. Items Details 
Bus Reactor & 2x125 MVAr (420kV) Bus Reactor 

at a suitable location near  Neemrana 

Future provisions at Neemrana-II S/s:  
 Space for 

➢ 765/400kV ICT along with bays- 2 no. 

➢ 765 kV line bays along with switchable line 

reactors – 6 no. 

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

➢ 400 kV line bays along with switchable line 

reactor –6 no. 

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

➢ 400kV Sectionalization bay: 2 sets 
 

• Bikaner-III – Neemrana-II 765 kV 2xD/c line 

(~350 km) along with 330 MVAr switchable line 

reactor for each circuit at each end  

• Neemrana-II- Bareilly(PG) 765 kV D/c line (~350 

km) along with 330 MVAr switchable line reactor 

for each circuit at each end  

• Neemrana-II -Kotputli 400 kV D/c line (Quad)(~70 

km)  

• Augmentation by 400/220 kV, 1x500 MVA (3rd) 

ICT at Kotputli (PG)  

• LILO of both ckts of Sohna Road(GPTL)-

Gurgaon(PG) D/c line at Neemrana-II S/s (~85  

km) 

• 220 kV line bays at Bikaner-III PS for RE 

Connectivity (6 nos)* 

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

    * Recently, 220kV bays (4 nos)  at Bikaner-III PS agreed in CMETS-

NR meetings commensurate to Stage-II connectivity 

applications granted . In view of that 220 kV line bays at Bikaner-

III PS for RE Connectivity (6 nos.) is taken up in addition to the 

scope agreed in 8th CMETS-NR meeting. The   corresponding no. 

of 220 kV bays reduced from Future scope of Bikaner-III PS. 

3.   Depiction of the 
scheme on 
Transmission Grid 
Map 

Attached at Exhibit-I 

4.   Upstream/downstream 
system associated 
with the scheme 

Connectivity of Under implementation 400/220kV 

Bikaner-II S/s includes 400kV D/c interconnection 

with Khetri (2xD/c) and Bikaner (PG). 765/400/220kV 

existing Bikaner (PG) S/s is interconnected to 

765/400kV Khetri , 765/400/220kV Bhadla (PG) and 

765/400kV Moga S/s through 765kV D/c lines.  



S. No. Items Details 
765/400kV existing Bareilly(PG) S/s is 

interconnected to 765/400kV Lucknow S/s through 

765kV D/c line and 400kV Bareilly (PG) and Kashipur 

S/s through 400kV D/c lines.   

5.   Objective / 
Justification 

1. MNRE vide letter No. 367-13/1/2021-GEC dated 
15.02.2022 addressed to Joint Secretary 
(Trans), MoP, had forwarded the Renewable 
Energy Zones (REZs) identified by MNRE/SECI 
with a total capacity of 181.5 GW for likely 
benefits by the year 2030. Transmission plan 
was to be prepared for the identified RE zones. 
These REZ’s are located in eight states, out of 
which 75 GW REZs includes state of Rajasthan 
comprising of 15 GW Wind and 60 GW Solar 
potential. 

 

2. Accordingly, a Comprehensive transmission 
scheme was evolved for evacuation of 75GW RE 
from Rajasthan.   Out of above comprehensive 
scheme, transmission scheme is evolved for 
about 8GW (Solar) in Bikaner complex with 
potential (14GW along with 6GW BESS) as 
below: 

• Bikaner-II: 4 GW(7GW Solar+ 3 GW BESS) 

• Bikaner-III:4 GW(7GW Solar+ 3 GW BESS) 

3. At Bikaner-II PS, St-II Connectivity for 5.575 GW 
RE is already granted against the potential of 1.9 
GW (revised from 2.9GW) identified under Ph-II), 
therefore, evacuation for additional 3.7 GW 
capacity is required from Bikaner-II PS.  

 

4. For additional solar potential of 7GW with 3GW 
BESS at Bikaner-III, evacuation system (4 GW) 
shall also be required. Therefore, total 
evacuation system requirement for 7.7GW 
(3.7+4 GW) shall be required from Bikaner 
Complex (Bikaner-II & III). 

S.No Pooling 
Station 

Total RE potential 
(GW) 

Net RE 
generation 

  Solar BESS  

1 Bikaner-II 3.7* - 3.7 

2 Bikaner-III 7 3 4 

  10.7 3 7.7 
*1.9GW Solar potential is already considered in Ph-II at Bikaner-II. Total 

potential considered at Bikaner-II  : 5.6GW (1.9+3.7) 

 
5. Evacuation system planned earlier in Ph-I, II, III 

from Bikaner complex was adequate for 



S. No. Items Details 
evacuation of about 4.8 GW RE potential from 
Bikaner complex. however, recently due to 
restrictions in GIB area, CTU has received more 
no. of connectivity applications in Bikaner 
complex. Stage-II connectivity received at 
Bikaner (PG) & Bikaner-II PS has already 
exceeded the envisaged potential in Bikaner 
complex as part of Ph-I (2.9 GW) and Ph-II (1.9 
GW) potential. 

 

6. Upon grant of about 5.575 GW St-II Connectivity, 
in the 5th & 6th CMETS in NR, no further grant for 
St-II connectivity at 400/220kV Bikaner-II was 
decided. However, to effect LTA of entire Stage-
II grant at Bikaner-II, additional corridors shall 
need to be planned from Bikaner-II PS. Further, 
as Bikaner PS and Bikaner-II PS are 
interconnected, power flow on interconnection is 
influenced by RE generation dispatched at each 
Pooling station. Considering space limitation of 
400kV bays for additional corridors as well as 
765/400kV ICTs at Bikaner PS, there is limitation 
on evacuation of power from Bikaner PS. 

 

7. The agenda for evacuation of power from 
Bikaner-II & Bikaner-III PS along with studies 
was discussed in 8th CMETS-NR meeting 
wherein observations on agenda/studies by 
Stakeholder incl. HVPN and POSOCO were 
deliberated. HVPN vide letter 28.06.22 and 
POSOCO mail dated 01.07.22 also sent their 
observations on agenda/studies.  

 

8. Based on observations from Stakeholders, 
revised study files shared to all constituents on 
01.07.22. Subsequently, HVPN vide letter 
05.07.22 concurred with the proposal 

 

9. Based on POSOCO input, CTU also carried out 
P-V and Q-V stability analysis in line with the 
discussion held in meeting and enclosed as part 
of minutes of 8th CMETS-NR meeting  

 

10. Considering grant of connectivity to new RE 
generators in Bikaner complex (incl. Bikaner-III) 
as well as for evacuation of power beyond 
Bikaner complex (Bikaner/Bikaner-II/Bikaner-III 
PS), transmission scheme was agreed for 
evacuation of power from Rajasthan REZ Ph-IV 



S. No. Items Details 
(Part-1) [Bikaner complex :7.7GW] in the 8th 
CMETS-NR meeting with scope at S. No. 2 

6.   Estimated Cost Total: Rs 13000 Cr.  

7.   Need of phasing, if 
any 

Not Applicable 

8.   Implementation 
timeframe 

18 months from allocation of project   

9.   System Study for 
evolution of the 
proposal 

Studies discussed and agreed in following meeting: 

• 8th CMETS-NR meeting held on 30.06.2022 
(Minutes of meeting enclosed in Annexure-I) 

Study assumptions are enclosed in Annexure-II 

Load flow results is attached at Exhibit-II  
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Transmission Ltd. (PRTL). Land is already acquired by M/s PRTL as per the scope (present and future) mentioned in the RfP. 

Extension of Fatehgarh-III PS is approved as part of Phase-III System which is currently under bidding. 

  

In order to optimize generation mix and also for better utilization of the transmission infrastructure, SECI has issued RfS for setting 

up of Pilot Project of 500 MW/1000MWh Standalone Battery Energy Storage Systems. In this regard, SECI vide email dated 14/10/21 

& 16/12/21 to CTU, mentioned that as recommended by the steering committee appointed by GoI, land may be arranged at 

Fatehgarh-III PS for the first BESS project of 500MW/1000MWh capacity. SECI had further requested for draft lease agreement to 

be signed between owner of pooling station and BESS developers. 

 

It was mentioned that any ISTS licensee who acquires the land to establish ISTS Substation as per the given scope of works 

(present+future), need to allow other TSP/RE generator for installation of connectivity bays, for which there is no requirement of 

leasing or subleasing of the land. CTU vide letter dated 20.06.2022 to SECI, clarified the same and in-principally informed about 

space allocation for BESS at Fatehgarh-III PS. CEA enquired on mode of interconnection of above BESS at Fatehgarh-3 PS. CTU 

clarified that BESS is proposed to be connected at 220kV level in above Substation 

 

Based on above deliberations, proposal of providing 13 acres space of land for installation of 500 MW/1000MWh Standalone Battery 

Energy Storage Systems (BESS) at Fatehgarh-III PS for entire term of Battery Energy Storage Purchase Agreement was agreed. 

 

4. Transmission system for evacuation of power from Rajasthan REZ Ph-IV (Part-1) (Bikaner Complex) 

 

It was deliberated that Transmission system for evacuation of power from Rajasthan Solar energy zones was evolved in various 
phases i.e Phase-I (8.9 GW), Phase-II (8.1 GW) & Phase-III (20 GW). The Ph-I transmission scheme is already commissioned 
whereas Ph-II is under various stages of implementation. The phase-III scheme is under tendering stage   
 
Further, MNRE vide letter No. 367-13/1/2021-GEC dated 15.02.2022 addressed to Joint Secretary (Trans), MoP, had forwarded the 
Renewable Energy Zones (REZs) identified by MNRE/SECI with a total capacity of 181.5 GW for likely benefits by the year 2030. 
Transmission plan has to be prepared for the identified RE zones. These REZ’s are located in eight states, out of which 75 GW REZs 
includes state of Rajasthan comprising of 15 GW Wind and 60 GW Solar potential. 
 
District-wise breakup of identified RE Zones (potential) in NR is given below (Table-1): 
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State District 
Potential (GW) Evacuation 

capacity to be 
planned (GW) Wind  Solar 

Rajasthan (75 GW) 

Sanchore, Sirohi, Jalor, 
Pali, Ajmer, Bikaner, 
Nagaur(non GIB Zone) 

  30 16 

Barmer, Jaisalmer, 
Jodhpur (GIB Zone) 

15 30 32 

 

Accordingly, a Comprehensive transmission scheme evolved for evacuation of 75GW RE from Rajasthan.   Out of above 
comprehensive scheme, transmission scheme is evolved for about 8GW (Solar) in Bikaner complex (14 GW potential along with 6 
GW BESS) in Rajasthan RE.  At Bikaner-II PS, St-II Connectivity for 5.6 GW RE, against the potential of 1.9 GW (revised from 2.9GW 
identified under Ph-II), is already received. Accordingly, BESS may not be accounted for net dispatch at Bikaner-II PS while evolving 
the evacuation scheme and evacuation for additional 3.7 GW capacity is required from Bikaner-II PS. For 7GW additional solar 
potential at Bikaner-III along with 3GW BESS, evacuation system (4 GW) shall also be required.  
 
Further details of St-II connectivity and LTA received in Bikaner complex is as under: 
 
 
 

Pooling  
Station 

St-II Connectivity 
received (MW) 

LTA received (MW) Dispatch Considered 
in studies (MW) 

Bikaner 3750 3275** 3750 

Bikaner-II 5575 1500** 5575 

Bikaner-III 1060* - 4000 
*St-II application of 300MW at Bikaner-III agreed for grant in present CMETS-NR meeting 
**LTA application of 300MW at Bikaner and 1200MW at Bikaner-II agreed for grant in present CMETS-NR meeting 

 

It was deliberated that the evacuation system planned earlier in Ph-I, II, III from Bikaner complex was adequate for evacuation of 
about 4.8 GW RE potential from Bikaner complex. however, recently due to restrictions in GIB area, CTU has received more no. of 
connectivity applications in Bikaner complex. Stage-II connectivity received at Bikaner (PG) & Bikaner-II PS has already exceeded 
the envisaged potential in Bikaner complex as part of Ph-I (2.9 GW) and Ph-II (1.9 GW) potential.  
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Upon grant of about 5.575 GW St-II Connectivity, in the 5th & 6th Consultation Meeting for Evolving Transmission Schemes in Northern 
Region, no further grant for St-II connectivity at 400/220kV Bikaner-II was decided. However, to effect LTA of entire Stage-II grant at 
Bikaner-II, additional corridors shall need to be planned from Bikaner-II PS. Further, as Bikaner and Bikaner-II PS are interconnected, 
power flow on interconnection is influenced by RE generation dispatched at each Pooling station as cumulative St-II connectivity 
granted for about 10 GW (Incl. possible enhancement) on both the pooling stations. Considering space limitation of 400kV bays for 
additional corridors as well as 765/400kV ICTs at Bikaner PS, there is limitation on evacuation of power from Bikaner PS.  
 
Accordingly, Studies were carried out for 2025-time frame for solar maximized scenario (afternoon peak) in June and February 

seasons and load flow results were circulated  

 

HVPN vide letter 28.06.22 sent their observations on agenda/studies. HVPN stated that proposed scheme comprises LILO of both 

ckts of Sohna Road(GPTL)-Manesar(PG) D/c line at Neemrana-2 S/s and with above LILO, 400/220kV ICTs at Manesar S/s as well 

as downstream network of 400/220kV Sohna Road and Manesar become “n-1” non-compliant. CTU vide mail 29.06.22 also provided 

reply on HVPN observations. In the meeting CTU stated that to divert the loading from Manesar S/s, LILO of both ckts of 

Gurgaon(PG)-Sohna Road(GPTL) D/c line in place of LILO of both ckts of Sohna Road(GPTL)-Manesar(PG) D/c line at Neemrana 

S/s  was studied and It was observed that with above proposed LILO, issue of “n-1” non-compliance at 400/220kV ICTs at Manesar 

is resolved. HVPN requested to provide revised study file to examine the proposal. Revised study files for February & June solar 

maximized scenario shared to all constituents on 01.07.22 for observations/concurrence on the scheme by 05.07.22 

 

HVPN also stated that load of Haryana is taken lesser in study files. CTU stated that load is taken based on 19th EPS data as well as 
demand factors provided by POSOCO in various scenarios in earlier planning studies. Subsequently, HVPN vide letter 05.07.22 
concurred the proposal of LILO of both ckts of Gurgaon (PG)-Sohna Road(GPTL) D/c line at Neemrana-2 S/s(85 km) in place of LILO 
of both ckts of Sohna Road(GPTL)-Manesar(PG) D/c line at Neemrana-2 S/s(70 km) as part of proposed transmission scheme.   
PSTCL stated that 50MVAr line reactor at Ropar end of Koldam-Ropar line may be considered in studies. CTU replied that line reactor 
is switchable and it can be switched on/off as per requirement and there is no significant impact on inclusion of above line reactor in 
study results In the meeting, PSTCL stated that prima facie they agreed on the proposal, however they will examine the proposal and 
provide the comments if any. However, no comments from PSTCL is received.  
 
CEA concurred the proposal and stated that proposed transmission scheme for evacuation of power from Bikaner complex is in line 

with Comprehensive transmission scheme evolved for evacuation of 75GW RE from Rajasthan.   
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In the meeting as well POSOCO mail dated 01.06.22, it was stated that stability studies may be carried out for 765kV highly loaded 
long transmission lines emanating from RE pockets in Rajasthan. In the mail, it was also stated that recently it has been observed, 
outage of lines in solar complexes is leading to oscillations in the grid, it is important that transient studies are also carried out at 
system planning to assess the transmission elements required so that minimal or no oscillations are observed in real-time. For outage 
of one ckt of such lines, there is possibility of line loading increasing more than 3500MW or angular difference> 30deg. 
 

CTU stated that they are facing severe convergence issues with RE models while performing stability studies. CTU requested 
POSOCO to share dynamics file as well as latest conventional/RE models. Meanwhile CTU will carry out the P-V, Q-V analysis for 
such highly loaded 765kv lines and results will be depicted as part of minutes of above meeting. Accordingly, CTU carried out P-V 
and Q-V analysis of such candidate lines and it is observed that system is stable under various contingencies. Result of above 
analysis is enclosed in Exhibit-1.   
 
POSOCO also stated that RE generators are lumped and connected at 400/765kV level and are supporting the grid, however in real 
time, solar generators are drawing huge MVAR instead of supporting the grid.  
 
CTU stated that planning studies are being carried out considering 0.98pf of all solar generators, however as per CEA technical 
standard 2013 “the generating station shall be capable of supplying dynamically varying reactive power support so as to maintain 
power factor within the limits of 0.95 lagging to 0.95 leading”. Therefore, margin is already kept for real time operation. However, in 
case of unity pf considered in planning studies, reactive power requirement (Injection in peak solar time/absorption in no solar hours) 
will be very high.  
 
RVPN vide mail 06.07.22 informed that they do not foresee any drawl requirement from Neemrana-2 S/s in future, accordingly scope 
for provision of space for 400/220kV ICTs as well as 220kV bays at Neemrana-2 S/s need not to be kept. 
 
Considering grant of connectivity to new RE generators in Bikaner complex (incl. Bikaner-III) as well as for evacuation of power 
beyond Bikaner complex (Bikaner/Bikaner-II/Bikaner-III PS), following transmission scheme was agreed for evacuation of power from 
Rajasthan REZ Ph-IV (Part-1) [Bikaner complex] in the meeting: 
 
Proposed Transmission system for evacuation of power from Rajasthan REZ Ph-IV (Part-1)  
 
Bikaner-II : 3.7GW (Solar) + Bikaner-III : 4GW (7GW Solar+3GW BESS)  
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• Establishment of 6x1500 MVA, 765/400 kV & 5x500 MVA^ 400/220 kV Bikaner-III Pooling Station along with 2x330 MVAr (765kV) Bus 

Reactor & 2x125 MVAr (420kV) Bus Reactor at a suitable location near Bikaner (Assuming 2 GW injection at 220 kV level and 2 GW injection 

at 400 kV level) 

• Augmentation with 400/220 kV, 5x500 MVA^ ICT at Bikaner-II PS 

• Augmentation with 765/400 kV, 1x1500MVA ICT (4th) at Bikaner (PG) 

• LILO of both ckts of 400kV Bikaner (PG)-Bikaner-II D/c line at Bikaner-III PS (~20 km) 

• Bikaner-II PS – Bikaner-III PS 400 kV D/c line (Quad) (~30 km) 

• Establishment of 765/400 kV, 4x1500 MVA Neemrana-II S/s along with 2x330 MVAr (765kV) Bus Reactor & 2x125 MVAr (420kV) Bus Reactor 

at a suitable location near  Neemrana 

• Bikaner-III – Neemrana-II 765 kV 2xD/c line (~350 km) along with 330 MVAr switchable line reactor for each circuit at each end  

• Neemrana-II- Bareilly(PG) 765 kV D/c line (~350 km) along with 330 MVAr switchable line reactor for each circuit at each end  

• Neemrana-II -Kotputli 400 kV D/c line (Quad)(~70 km)  

• Augmentation by 400/220 kV, 1x500 MVA (3rd) ICT at Kotputli (PG)  

• LILO of both ckts of Sohna Road(GPTL)-Gurgaon(PG) D/c line at Neemrana-II S/s (~85  km) 

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

Future provisions at Bikaner-III PS*:  
Space for 

➢ 765/400kV ICT along with bays- 1 no.  

➢ 765 kV line bays along with switchable line reactors – 4 nos.  

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

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

➢ 400 kV line bays–4 nos.  

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

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

➢ 400kV Sectionalization bay: 2 sets 

➢ 220 kV line bays for connectivity of RE Applications -12 nos.  

➢ 220kV Sectionalization bay: 3 sets 

➢ STATCOM (2x+300MVAr) along with MSC (4x125 MVAr) & MSR (2x125 MVAr) 

 

Future provisions at Neemrana-II S/s:  

 

Space for 

➢ 765/400kV ICT along with bays- 2 
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➢ 765 kV line bays along with switchable line reactors – 6 

➢ 765kV Bus Reactor along with bay: 1 nos. 

➢ 400 kV line bays along with switchable line reactor –6 

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

➢ 400kV Sectionalization bay: 2 sets 

 
Estimated Cost : Rs 12,000 Cr (Tentative) 
 
However, out of above agreed scheme, 765/400kV ICT (4th) at Bikaner (PG) S/s and 400/220 kV, 5x500 MVA ICT at Bikaner-II PS 

may be taken up based on evacuation requirement beyond Bikaner/Bikaner-II PS. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 1: Transmission system for evacuation of power from Rajasthan REZ Ph-IV (Part-1) (Bikaner Complex) 
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Study bus:  167458

0.80 0.90 1.00 1.100.70 1.20

8000.00

6000.00

4000.00

2000.00

0.00

-2000.00

-4000.00

-6000.00

-8000.00

10000.00

-10000.00

Mark Description QMin

BASE CASE -6043.301
OPEN LINE FROM BUS 167458 [BIKANER-NW  765.00] TO BUS 137703 [MOGA-PG     765.00] CKT 1 -5058.560
OPEN LINE FROM BUS 167458 [BIKANER-NW  765.00] TO BUS 167459 [BHADLA PG   765.00] CKT 1 -5711.232
OPEN LINE FROM BUS 167458 [BIKANER-NW  765.00] TO BUS 167498 [BHADLA-2    765.00] CKT 1 -6134.845
OPEN LINE FROM BUS 167458 [BIKANER-NW  765.00] TO BUS 167774 [KHETRI      765.00] CKT 1 -4972.170

Bikaner PS QV Curve Exhibit- 1B
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Bhadla-2 QV Curve
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Khetri QV Curve
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Sikar-2 QV Curve
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OPEN LINE FROM BUS 167505 [BIKANER-3   765.00] TO BUS 167080 [NEEMR (NEW) 765.00] CKT 1 -10168.431
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Bikaner-3 QV Curve
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OPEN LINE FROM BUS 167080 [NEEMR (NEW) 765.00] TO BUS 177806 [BAREILLY    765.00] CKT 1 -7575.207

Neemrana-2 QV Curve



Annexure-II 
Study Assumptions 

 
1. Studies were carried out for 2025-time frame for solar maximized scenario 

(afternoon peak) in June and February seasons 

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%. 

3. Wind Generation of NR is considered as 50% whereas wind generation of other 

regions is considered 50-55% during solar maximized scenario of June season 

whereas low dispatch (up to 10%) of wind generation is considered in Feb season 

in all regions. 

4. All India projected Peak Demand by 2025 is considered as per the 19th EPS of 

CEA as well as based on NR constituents inputs.  

5. Hydro Generation of NR region is considered 60-70% and hydro generation of 

other regions is considered 30-40% in June season whereas in Feb season, hydro 

generation is considered as 30% in all regions 

6. 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. 

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

It includes, existing as well as under construction transmission network 
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February Solar Max Scenario-2025
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Outage of one ckt of 765 kV Neemrana- Bareilly D/c line

X



TO Bhadla-RVPN

To Akal

To Barmer

To Akal

To Pachpadra

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 Banaskanta

To Neemrana

To Kotputli

To Agra

To Merta

To Pachpadra

To Jodhpur(Surpura)

To Mundka

To Bamnoli

To Dwarka

To Muradabad

To Meerut

To Jauljivi

To Rampur

To Lucknow(UP)

To Bareily (UP)

To Agra

To Hissar

To Hissar

To Bassi

To Gaya

To Vindhyachal Pool

To Balia

To Fatehpur

To Balia
To Kadarpur

To Neemrana

To Daulatabad

To ManesarTo BallabgarhRajasthan SEZ Phase-IV(Part 1 :Bikaner-3)

164999
DAUSA

396.5

Rajasthan SEZ Phase-IV(Part 1 :Bikaner-3)

167481
FATEHG-3

749.3

756.6

167480
FATEH-2

756.9

167459
BHADLA PG

757.7

2049.9

131.4

1570.9

125.4

2049.9

131.4

1613.4

135.7

-777.8

-166.5
780.2

-267.8

1698.8

152.5

761.8

-167.2

2341.4

316.4
2341.4

316.4

-1441.9

1450.0

167484
BHADLA-3

167422
RAMGARH-I

-167.2

100.9

2108.8

2108.8

167502
BEAWAR

747.6

167999
DAUSA

755.2

167417
AJMER-NW

748.5

167429
CHIT-NEW

760.8

167498
BHADLA-2

749.9 167773
JAIPUR

754.5

167497
SIKAR NEW

742.6

167774
KHETRI

750.3

167458
BIKANER-NW

751.6

137703
MOGA-PG

753.1

147704
BHIWN-PG

753.6

157001
NARELA ISTS

750.2

167459
BHADLA PG

177512
ALIGARH

764.4

783.0

765.0

780.5

-2019.2

298.6

224.2

-146.3-224.1

161.8

2393.7

-301.0
-2368.5

544.5

-1983.4

200.9

2012.6

120.6

-673.2

-32.3

1630.1

-99.9
1630.1

-99.9

-1717.8

132.1

1726.6

-293.7

-1603.0

68.7

1800.3

51.4

1800.3

51.4
-1755.4

163.6

-1755.4

163.6

1446.0

-386.9
-1441.7

249.2

-1286.2

169.4

1295.1

-138.0

-642.7

53.0

644.5

28.3

-2308.6

87.5

2337.3

-105.9

533.7

-85.2

-533.8

-43.9
520.1

-80.0

1313.9

-221.8 -1307.1

219.5

-2044.1

321.9

2079.0

99.6

-2019.2

298.6

-1560.8

60.4

-1688.4

97.8

-2263.5

663.6

2293.3

-60.4

-1387.5

168.7

1398.8

-134.7

706.3

-222.4

2070.0

-448.4

-958.3

237.4

960.5

-220.3

855.2

-310.5

855.2

-310.5

1401.6

-350.3

604.0

-198.1

1233.2

-266.2

78.4

-101.9

79.1

-100.4

258.2

116.6
167080
NEEMR (NEW)

751.0

167505
BIKANER-3

756.4

177806
BAREILLY

763.6

-1544.8

91.7

1563.3

30.8

1563.3

30.8
-1544.8

91.8

-1317.0

175.0

1330.5

-160.2

-494.0

-494.0

157708
JHATI-PG

749.8

-122.7

239.6

122.8

-10.7

564.2

-113.8
946.2

-243.8

2415.3

-98.6 -2396.7

342.3

-2298.7

310.2
-2298.7

310.2

910.6

-51.0

-188.7
-403.2

-192.0

177882
KANPURPG

177990
FATEHPUR 765

177000
VARNASI8

641.1

-20.9

619.5

-33.8

-84.1

257.4

-84.1

257.4

258.2

-444.0

-148.6

167080
NEEMR (NEW)

177806
BAREILLY
910.6

404.4

-188.7
-403.2

S
3500.0

710.7H

S1
500.0

101.5H

550.0

111.7H

1500.0

304.6H

S1
1200.0

S7
1000.0

1050.0

-1043.8

-1095.8

1100.0

-2899.9

164481
FATEHG-3

398.6

164482
FATEHG-4

399.7

164110
JAISALMER-2

397.8

164480
FATEHG-2

398.8

-7929.1

13.4

400.0

164498
BHADLA-2

398.8

164461
FATEHG-3 SPL

399.6

164459
BHADLA PG

396.5

-1841.9

28.0

-8199.5

-525.8

164460
FATEHGARH

400.0

17.8R

14.8R

-46.6

85.4

387.5

-28.2

-386.0

14.9

752.4

-27.8
-746.0

53.2

98.2

-85.1
-98.0

58.0

754.4

-6.1
754.4

-6.1

38.1

16.3

706.3

3.4

651.2

-87.6

495.0

-63.6
495.0

-63.6

-201.7

247.3

-42.2

247.3

-42.2

-96.5

-32.3

-96.5

-32.3

184.0R
-2899.9

S1
2000.0

164422
RAMG-I

-1798.9

-298.3

184.0R

S2
1500.0

S1
550.0

111.7H

S2
1500.0

304.6H

S
2640.0

536.1H

S1
3500.0

710.7H

BS
-1500.0

304.6H

S
2800.0

-92.0

-92.0

66.8

400.0

164498
BHADLA-2

398.8

-6141.1

-515.2

747.3

-167.7

2358.7

-107.9

2170.5

-264.8

154708
JHATIKARASP

394.2

-63.8R

164417
AJMER-NW

394.4

961.7

-137.9

164497
SIKAR NEW

391.7

1388.5

-127.2

154463
JHATIKALA-PG

396.8

164774
KHETRI

392.9

400.0

164495
BIKANER-II

400.0

42.2

-32.5

164458
BIKANER-NW

397.7

-4170.4

-288.9

874.8

-113.3

164434
JODH KANKANI

392.8

174420
ALIGARH-PG

399.5

140.8

10.7

400.0

-207.1

217.3

495.0

-81.9

35.2

1.4

35.2

1.4

294.1

-49.1

294.1

-49.1

694.3

-111.8

694.3

-111.8

480.8

480.8

934.4

-105.9

-909.0

252.2

469.7

-133.0

469.7

-133.0

-691.5

111.3

724.1

10.6

-691.5

111.3

724.1

10.6

-695.8

17.5

39.6

38.6

39.6

38.6

-69.8
92.8

-70.0
74.0

-320.8

44.7

-246.1

5.3

-246.1

5.3

96.6

-21.2

96.6

-21.2

164502
BEAWAR

391.4

250.8

-24.0

-159.8

36.2

410.6

-63.2

164505
BIKANER-3

399.3

-210.2

-79.7

210.4

60.2

-534.9

-11.5 535.7

3.2

-802.4

-8.2 803.6

14.0

394.6

3518.2

-46.6

-6253.4

-123.3

449.9

-82.8

449.9

-82.8

658.7

-74.3

396.2

519.4

-101.0

1511.2

-131.6

1649.0

-184.8

174483
BAREILY

406.1

1723.5

-299.1

174410
BAREL-PG

406.3

197.2

-48.2

197.2

-48.2

664.5

-173.0

-664.4

173.0

169.8R

752.4

-0.8

-490.4

-53.8

-106.1

-11.5

-10.7
100.9

7.0

307.4

-38.8

280.0

-39.3

280.0

-39.3

643.8

-88.6

824.5

-159.3

824.5

-159.3

167.4

-0.3
167.4

-0.3

118.9

-11.6
120.1

-11.2

-56.6

-65.5

-63.3

-72.8

37.7

-82.4

37.7

-82.4

104.0

3.5

110.9

-74.6

292.4

25.8
292.4

25.8

164484
BHADLA-3

164921
BHIWADI

144441
GURGAON

397.3

174990
FATEH VSC

-100.2

-44.2

93.0

-69.8
92.8

163.4

-73.2

163.4

-73.2

103.2

-77.1

-356.3

74.0

-356.3

74.0

-172.5

-21.4

23.5

13.5

164080
NEEMR (NEW)

449.9

144006
SONAROAD

396.2

-777.5

85.8782.7

-60.5

357.3

-58.3

357.3

-58.3

277.6

-75.2

277.6

-75.2

1053.1

-59.6

178.7

-48.3
178.7

-48.3

183.6

-52.6

-2419.8 2420.0

-2100.0 2100.0

-2279.8

S7
2280.0

-729.9
S3

730.0

148.2H

-2490.0

S1
1990.0

S2
500.0

-2470.0
S1

2470.0

-1520.0
S2

1520.0

S1
2375.0

-2375.0

-1500.0
BS

3500.0
S1

-2817.2

162481
FATEHG-3

220.0

162361
FATEHG-III

220.0

78.3 216.9

162482
FATEHG-4

220.0
93.2 128.1

111.9

149.1R

162659
BHADLA-SPLT

221.2

182.6

-79.6

162480
FATEH-2

220.0
95.9

173.0R

43.5R

163480
FATEH-SPL 2

220.0

93.4214.0R

162499
BHAD-2 SPLT

220.0
60.8133.2R

162498
BHADLA-2

220.0
202.3R

-855.5

-18.8

81.7

162505
BIKANER-3

220.0
95.9R

41.1R

S1
900.0

33.8R

-900.0

33.8

162422
RAMGARH-I

220.0

-1109.9
S

1110.0

-2775.0

137.9

S2
1840.0

91.4R

S1
935.0

46.4R

-2000.0

143.8

228.3

162458
BIKANER

220.0
-15.9 119.8R

162495
BIKANER-2

220.0

372.4

51.2

162505
BIKANER-3

220.0

64.0

20.2

32.1

241.5

20.8

63.4

20.2

1006.2

485.1

1006.2

485.1

0.0

0.0

0.0

0.0

0.0

1

Base Case
February Solar Max Scenario-2025
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June Solar Max Scenario-2025
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Solar Generation loss event on 09.07.2022 
Assessment of LVRT & HVRT Performance of RE Generators 

 
On 09.07.2022 at 13:42 hrs multiple element tripping happened in Rajasthan solar complex 

and drop in solar generation of approx. 3485MW also took place. The sequence of events was 

as below: 

 At 13:42hrs, 400 KV Bikaner(PG)-Bikaner(RS) (PG) Ckt-1 tripped on R-Y phase to 

phase fault. As per DR received from Bikaner(PG) end, fault current was ~12kA. As 

per PMU at Fatehgarh2(PG), R-Y phase to phase fault which cleared within 80ms is 

observed. 

 At the same time, 400 KV Avaada Pooling SL_BKN_PG (AEPL)-Bikaner(PG) 

(AEPL) Ckt-1 (carrying 727MW) also tripped on maloperation of SOTF protection. 

With the tripping of line, solar generation of approx. 727MW at Avaada also tripped 

due to loss of evacuation path. 

 During same time, drop in solar generation is observed at many other RE stations 

connected at different RE pooling stations. Drop in total solar generation was approx. 

3485MW (including Avaada solar generation).  

 Within around 03 mins approx. 2300MW solar generation recovered. 

 Further after 5secs of fault, over voltage occurred due to significant generation drop 

and 765 KV Bhadla_2 (PG)-Fatehgarh_II(PG) (PFTL) Ckt-1 tripped on over voltage 

protection operation at Bhadla2 end. 

 

As per CEA Technical Standards for connectivity to Grid 2019, The RE generating stations connected 

to the grid, shall remain connected to the grid when voltage at the interconnection point on any or all 

phases dips up to the level depicted by the thick lines in the following curve, namely: — 

VT : Actual Voltage; Vn: Nominal Voltage— 

 

 
Provided that during the voltage dip, the supply of reactive power has first priority, while the supply 

of active power has second priority and the active power preferably be maintained during voltage 

drops, provided, a reduction in active power within the plant’s design specifications is acceptable and 

active power be restored to at least 90% of the pre-fault level within 1 sec of restoration of voltage. 

The generating station connected to the grid, shall remain connected to the grid when voltage at the 

interconnection point, on any or all phases (symmetrical or asymmetrical overvoltage conditions) 

rises above the specified values given below for specified time — 

 

Annexure B.I



  
 

As fault in the system for subject event was cleared within 80 ms, therefore as is evident from 

curve and table above Generation drop is allowed only if voltage at the point of interconnection 

drops below 0.15 PU under LVRT and Generation drop is allowed only if voltage sustains above 

1.1PU for 2 secs. 

 

Input from PMUs installed at RE generator end were used for said analysis.  

Accordingly Voltage at point of interconnection of all the RE generators and Active power being 

injected by each generator were analysed and followings were the observations: 

 



 

ABCRL: 

Voltage dipped to 0.76PU on lower side and 1.07PU on higher side. Generation dropped from 180 

MW to 60 MW and came back after 2 mins. Generator is LVRT/HVRT non-compliant. 

 



 

 

ACME: 

Voltage dipped to 0.74PU on lower side and 1.07PU on higher side. Generation dropped from 240 

MW to 0 MW and came back after 2 mins. Generator is LVRT/HVRT non-compliant. 

 



 

 

ADNHB: 

Voltage dipped to 0.73PU on lower side and 1.10PU on higher side, sustained on higher side for less 

than 40 ms. Generation dropped from 180 MW to 60 MW and came back after 1 min. Generator is 

LVRT/HVRT non-compliant. 



 

 

AHEJ2: 

Voltage dipped to 0.74PU on lower side and 1.11PU on higher side, sustained on high level for less 

than 40 ms. Generation dropped from 265 MW to 70 MW and came back after 5 mins. Generator is 

LVRT/HVRT non-compliant. 



 

 

AHEJ3: 

Voltage dipped to 0.74PU on lower side and 1.11PU on higher side, sustained on high value for less 

than 40 ms. Generation dropped from 300 MW to 70 MW and came back after 4 mins. Generator is 

LVRT/HVRT non-compliant. 



 

 

 

AHPPL: 

Voltage dipped to 0.75PU on lower side and went to 1.08PU on higher side. Generation dropped 

from 156 MW to 140 MW and came back after 3 mins. Generator is LVRT/HVRT non-compliant. 



 

 

 

APTFL: 

Voltage dipped to 0.78PU on lower side and 1.08PU on higher side. Generation dropped from 110 

MW to 0 MW and came back after 3 mins. Generator is LVRT/HVRT non-compliant. 



 

ASPS1: 

Voltage dipped to 0.70PU on lower side and 1.11 PU on higher side, sustained on higher side for less 

than 40 ms. Generation dropped from 220 MW to 60 MW and came back after 1 mins. Generator is 

LVRT/HVRT non-compliant. 



 

 

ASPS2: 

Voltage dipped to 0.74PU on lower side and 1.11PU on higher side, sustained on higher side for less 

than 40 ms. Generation dropped from 300 MW to 50 MW and came back after 1.5 mins. Generator 

is LVRT/HVRT non-compliant. 



 

AVADA: 

Generator got disconnected as 220 Line tripped on Protection Mal-operation. 

 



 

AWPS1: 

Voltage dipped to 0.74PU on lower side and 1.10PU on higher side, sustained on higher side for less 

than 40 ms. Generation dropped from 40 MW to 30 MW and Didn’t came back. Generator is 

LVRT/HVRT non-compliant. 

 



 

 

 

AWPS2: 

Voltage dipped to 0.74PU on lower side and 1.09PU on higher side. No drop in generation. 

Generator is LVRT/HVRT compliant. 



 

BIKNR: 

Voltage dipped to 0.62PU on lower side and 1.08PU on higher side. Generation dropped from 140 

MW to 0 MW and came back after 3 mins. Generator is LVRT/HVRT non-compliant. 

 



 

EDEN: 

Voltage dipped to 0.73PU on lower side and 1.10PU on higher side, sustained on higher side for less 

than 40 ms. Generation dropped from 280 MW to 0 MW and came back after 2 mins. Generator is 

LVRT/HVRT non-compliant. 

 



 

MRPL: 

Voltage dipped to 0.76PU. Generation was already 0MW. 

 



 

MSUPL: 

Correct voltage phasor not being reported. Generation dropped from 220 MW to 0 MW and didn’t 

come back. Generator is LVRT/HVRT non-compliant. 

 



 

RAWRA: 

Voltage dipped to 0.76PU. Generation dropped from 240 MW to 235 MW momentarily. Generator is 

LVRT/HVRT non-compliant. 

 



 

RJ3PL: 

Correct voltage phasor not being reported. Generation dropped from 260 MW to 215 MW and came 

back after 2 mins. Generator is LVRT/HVRT non-compliant. 

 



 

 

RNEWJ: 

Voltage dipped to 0.76PU on lower side and 1.1PU on higher side, sustained on higher side for less 

than 40 ms. Generation dropped from 310 MW to 100 MW and came back after 3 mins. Generator is 

LVRT/HVRT non-compliant. 



 

RSBPL: 

Voltage dipped to 0.75PU on lower side and 1.11 PU on higher side, sustained on higher side for less 

than 40 ms. Generation dropped from 300 MW to 50 MW and came back after 1 min. Generator is 

LVRT/HVRT non-compliant. 

 



 

RSRPL: 

Voltage dipped to 0.66PU on lower side and 1.09PU on higher side. Generation dropped from 140 

MW to 0 MW and came back after 2 mins. Generator is LVRT/HVRT non-compliant. 

 



 

 

SPCEP: 

Voltage dipped to 0.70PU on lower side and 1.09PU on higher side. Generation dropped from 102 

MW to 0 MW and came back after 1 mins. Generator is LVRT/HVRT non-compliant. 

 



 

SPRJ: 

Voltage dipped to 0.76PU on lower side and 1.09PU on higher side. Generation dropped from 260 

MW to 0 MW and didn’t come back. Generator is LVRT/HVRT non-compliant. 

 



 

 

TPREL: 

Voltage dipped to 0.74PU on lower side and 1.08 PU on higher side. Generation dropped from 260 

MW to 225 MW and came back after 30 sec. Generator is LVRT/HVRT non-compliant. 



 

TS1PL: 

Voltage dipped to 0.62PU on lower side and 1.09PU on higher side. Generation dropped from 92 

MW to 0 MW and came back after 5 sec. Generator is LVRT/HVRT non-compliant. 
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