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Agenda note of 1st meeting of Western Region Standing Committee on
Transmission (WRSCT) to be held on 05.09.2018 at NRPC, Katwaria
Sarai, New Delhi

1. Confirmation of Minutes of 43rd meeting of Standing Committee on Power
System Planning of Western Region (SCPSPWR)

1.1. The minutes of the 43rd meeting of SCPSPWR were issued vide CEA letter
No.CEA-PS-11-23(19)/1/2018-PSPA-I Division I/1241/2018 dated 21.06.2018.

1.2. MPPTCL  vide  their  letter  no.  04-02/N-171/1822  dated  08.08.2018  has
requested for the following corrigendum in the  para 4.3 (ii) of the minutes: 

Para 4.3(ii):  Morena (TBCB)–Bhind 220 kV D/C along with 2 no. 220 kV line
bays at both ends of this line would be implemented by MPPTCL
at its own cost.

May be corrected as 

Para 4.3(ii):  Morena (TBCB)–Bhind 220 kV D/C along with 2 no. 220 kV line
bays at both ends of this line would be implemented by selected
Project developer at its own cost.

1.3. It is clarified that the two nos. 220 kV bays at Morena TBCB 400/220 kV for
termination of 220 kV D/C line to Bhind would be owned by MPPTCL (STU
system) and MPPTCL has proposed its  implementation through tariff  based
competitive bidding process by intra-state transmission licensee.

1.4. Accordingly, no modification is required in the minutes of the meeting. Members
may confirm the minutes of the meeting.

2. Transmission  System  plan  for  potential  wind  energy  zones  (WEZs)  in
Western Region 

2.1. SECI has conducted bidding process for 6050MW wind projects on pan India
basis,  but  majority  of  bids  have  been  received  in  Kutch  district  of  Gujarat
(3900MW at Bhuj and 600MW at Bhachau) and balance in Tamil Nadu (950MW
at Tirunelveli, 300MW at Pugalur and 300MW at Palakkad). In the 43 rd meeting
of  SCPSPWR  held  on  11.05.2018,  the  following  transmission  system  was
proposed at Bhuj PS for evacuation of about 4000MW power from the various
RE generation projects in the vicinity of Bhuj:
i) 7x500MVA 400/220kV (addl) ICTs at Bhuj PS* 

ii) 2x1500MVA 765/400kV (addl) ICT at Bhuj PS 

iii) Bhachau  –  Halwad  (GETCO)  400kV  D/c  (triple)  line  (through  LILO  of
EPGL – Bhachau line at Halwad)

iv) LILO of Zerda – Ranchhodpura 400kV S/c at Banaskantha (approved in
42nd WR SCM) to be expedited 

*On account of space constraints at Bhuj PS, all future 220kV as well as
400kV line / ICT bays at Bhuj PS need to be implemented as GIS

2.2. In addition to above the, the transmission system for evacuation of power from
other  potential  areas  in  Western  Region  {2000  MW  (additional)  in  Bhuj  ,
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2000MW near Bhachau/Lakadia area, 2000 MW  in Devbhumi Dwarka region
of  Gujarat  and 2000 MW in  Osmanabad region  of  Maharashtra}  were  also
proposed and  discussed in the 43rd meeting of SCPSPWR. The transmission
system for evacuation of power from Bhuj and other potential areas in Western
Region was broadly agreed by the members.  During the meeting, Members
advised to hold a joint study meeting amongst CEA, CTU, POSOCO, GETCO
and  MSETCL  for  further  deliberations  and  finalization  of  the  transmission
system.

2.3. In line with the decision of the 43rd meeting of SCPSPWR, a joint study meeting
with CTU, POSOCO, MSETCL and GETCO was convened by CEA on 05.06.18
& 06.06.18 at POWERGRID Office, Gurgaon. The minutes of the meeting is
enclosed at Annexure – 2(i). Based on the joint studies (Exhibits are attached
as Annexure – 2A & Annexure – 2B) for Gujarat WEZs, the following schemes
were technically agreed:

PHASE-I: 

A. Injection from 4000MW RE projects under SECI bids (Tranche I to IV)
at Bhuj PS (by April 2020): 

i) In addition to existing 2x500MVA 400/220 kV & 2x1500MVA 765/400 kV
ICTs at Bhuj, the following augmentation in transformation capacity would
be  required  for  evacuation  of  4000MW  RE  projects  under  SECI  bids
(Tranche-I to IV)

 6x500MVA 400/220kV ICTs (addl)*

 2x1500MVA 765/400kV (addl)

ii) For injection from any addl RE project (other than the above 4000MW) in
existing Bhuj PS, 1x500MVA 400/220kV (9th) ICT is required.

iii) Bhachau  –  Varsana  400kV  D/c  line  remains  critically  loaded.  It  was
observed that the line remains loaded even without  the RE injection at
Bhuj PS. Further, the short circuit levels at Bhachau and Varsana exceed
40kA design rating as they contribute heavily to each other.

*On account of space constraints at Bhuj PS, all future 220kV as well as
400kV line / ICT bays at Bhuj PS need to be implemented as GIS

B. Transmission System strengthening for relieving over loadings observed in
Gujarat Intra-state system:

i) 3x1500MVA, 765/400kV Lakadia PS#

ii) Lakadia  –  Vadodara  765kV  D/c  line  (~350km)  along-with  330MVAr
switchable line reactors at both ends

iii) LILO of Bhachau – EPGL 400kV D/c (triple) line at Lakadia PS

iv) 1x330MVAr,  765kV  Bus  reactor  &  1x125MVAr,  420kV  Bus  reactor  at
Lakadia PS 

# with provision for creation of 220 kV level
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With  the  above  proposed  transmission  system,  loading  on  Bhachau  –
Varsana 400kV D/c line eases out significantly. However, the fault levels at
both  Bhachau  &  Varsana  substations  further  increase  to  over  50kA.
Accordingly, it was decided that the line may be kept normally open and
may be utilized under contingency conditions. GETCO may make proposal
of  bus  splitting  at  Versana  to  keep  Bhachau–Varsana  400kV  D/c  line
normally in service. 

PHASE-II

C. Transmission  System  Plan  for  RE  generations  at  Potential  wind
energy  zones  in  Gujarat  [Bhuj-II  (2000MW),  Lakadia  (2000MW)  &
Dwarka (2000MW)]: 

i) Establishment of 2x1500MVA (765/400kV), 4x500MVA (400/220kV) Bhuj-
II  PS  (GIS)  along-with  space  for  8  nos.  220kV  bays  for  wind  farms’
integration 

ii) Establishment of 4x500MVA, 400/220kV ICTs at Lakadia PS (GIS) along-
with space for 8 nos. 220kV bays for wind farms’ integration 

iii) Establishment  of  4x500MVA,  400/220kV  Jam  Khambhaliya   PS  (GIS)
along-with space for 8 nos. 220kV line bays 

iv) Extension  of  Essar–Lakadia/Bhachau  400kV  D/c  (triple)  line  upto  Jam
Khambhaliya  PS  along-with  63MVAr  Line  Reactor  at  both  ends  (i.e.
Lakadia  &  Jam  Khambhaliya  ends).  Further,  the  existing  line  reactor
(63MVAr) on Bhachau end of EPGL – Bhachau line shall be converted
into switchable Line Reactor. 

v) Interconnection of  765kV Bhuj  S/s  with  the proposed Bhuj-II  (GIS)  S/s
through bus extension or 765kV D/c line 

vi) Bhuj-II PS – Lakadia PS 765kV D/c line (~120km) 

vii) Lakadia  PS  –  Banaskantha  PS  765kV  D/c  line  along-with  240MVAr
switchable LR at Lakadia PS (~150km)

viii) 1x330MVAr, 765kV Bus reactor at Bhuj-II PS & 1x125MVAr, 420kV Bus
reactor each at Bhuj-II PS & Jam Khabhaliya PS

The above system for Jam Khambhaliya  PS shall  be able to cater RE
injection to the tune of 1500MW in Dwarka area. For any additional RE
injection,  additional  system  would  need  to  be  planned  subsequently.
Further, it is observed that loading on  Ranchhodpura – Dehgam 400kV
D/c line is beyond 850MW thermal limit.  Accordingly,  it  was decided to
study the same separately.

2.4. The following scheme was  technically  agreed for  evacuation  of  power  from
about  2000MW  RE  expected  to  come  up  in  the  Osmanabad  area  in
Maharashtra:

i) Establishment of  4x500MVA,  400/220kV near  Kallam  PS along-with  8
nos. 220kV line bays 

ii) 1x125MVAr bus reactor at Kallam PS

iii) LILO of both circuits of  Parli(PG) – Pune(GIS) 400kV D/c line at Kallam
PS along-with: 

a. Conversion of 50MVAr fixed Line Reactors on each ckt of Parli (PG) –
Pune(GIS) 400kV D/c line at Parli(PG) end into switchable.
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b. Provision of new 50MVAr switchable line reactor at Kallam PS end of
Kallam – Pune(GIS) 400kV D/c line

2.5. National  Committee  on  Transmission  (NCT)  in  its  1st meeting  held  on
27.07.2018  has  recommended  the  following  scheme  for  implementation
through RTM by POWERGRID under compressed time schedule:

Transmission system for injection of power from 4000MW RE projects under
SECI bids (Tranche I to IV) at Bhuj PS

Sl.
No.

Scope of the Transmission 
Scheme

Capacity (MVA) Estimated 
Cost (Rs.) Cr.

1 Installation  of  additional
3x500MVA, 400/220kV ICTs along
with 400kV AIS & 220kV AIS bays 

3x500MVA
400/220kV

102

2 Installation  of  additional
3x500MVA, 400/220kV ICTs along
with 400kV GIS & 220kV AIS bays 

3x500MVA
400/220kV

107

3 Installation  of  additional
2x1500MVA,  765/400kV  ICTs
along with 765kV AIS & 400kV GIS
bays 

2x1500MVA,
765/400kV

147

Total Rs (in Crore) 356

The above scheme is required urgently for evacuation of power from 4000MW
RE projects at  Bhuj  PS as the wind power generation projects,  which have
been  successful  in  SECI  bids  of  tranche  1,  2,  3  &  4  are  scheduled  to  be
commissioned  by  Oct,  2018,  May,  2019,   Nov,  2019  and  April  2020
respectively.

2.6. Empowered  Committee  on  Transmission  (ECT)  in  its  2nd meeting  held  on
06.08.2018  has  also  recommended  the  implementation  of  scheme
“Transmission system for injection of power from 4000MW RE projects under
SECI bids (Tranche I to IV) at Bhuj PS” through RTM by POWERGRID under
works to cater to urgency.

2.7. Members may kindly note the recommendation made by NCT & ECT and may
kindly  approve the  transmission  system  planned  for  potential  wind  energy
zones in Gujarat and Maharashtra.

3. Intra  state  transmission  system  strengthening  in  Maharashtra  for
evacuation of power beyond Warora, transmission line overloading and
ICT overloading.

3.1. In the 42nd and 43rd meetings of SCPSPWR, it was agreed to carry out joint
studies for the following issues in Maharashtra: 

(i) Evacuation of power beyond Warora – 42nd SCM

(ii) Overloading of 2x315 ICTs at Wardha (PG) – 43rd SCM

(iii) Overloading  of  400  kV  Chandrapur-I  –  Chandrapur-II  D/c  line  during
less/nil generation at Chandrapur-I complex – 43rd SCM
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3.2. To carry out joint study on above issues, a meeting was held among CEA, CTU,
POSOCO and MSETCL on 18.06.2018 & 19.06.2018 at CEA, New Delhi. The
minutes of the meeting is enclosed as Annexure – 3(i). In the meeting following
intra  state – transmission system strengthening in  Maharashtra  was  agreed
(Exhibits of the studies are attached as Annexure – 3A):

I. Evacuation of power beyond Warora: 

(i) LILO of Chandrapur-I – Parli 400 kV S/c line at Warora(M)

(ii) LILO  of  one  circuit  of  Warora  Pool  –  Parli(PG)  D/c  line  at
Warora(M) or Warora (M) – Warora Pool 400 kV D/c line

(iii) Wardha – Warora Pool 400 kV D/c line to be kept normally open

The  above  proposal  would  be  put  up  in  Standing  Committee  on
Transmission for further deliberations.

II. Overloading of 2x315 ICTs at Wardha (PG):

Overloading  is  not  observed  after  the  implementation  of  400  kV  bus
splitting  arrangement  as  agreed  in  the  41st meeting  of  SCPSPWR  to
control the fault level at 400 kV bus at Wardha (PG). Loading on 400/220
kV ICTs at Wardha S/s would further reduce in case of drawl of MSEDCL’s
share of power from M/s GWEL (2x300 MW) through 220 kV D/c line from
M/s GWEL to Maharashtra system.

At present there is no need of any augmentation of 400/220 kV ICT at
Wardha (PG) S/s and any future requirement of augmentation of 400/220
kV ICTs at Wardha (PG) would be taken up when required.

III. Overloading  of  400  kV  Chandrapur-I  –  Chandrapur-II  D/c  line
during  less/nil generation at Chandrapur-I complex

The loading on the Chandrapur-II  – Chandrapur-I  400 kV D/c line gets
reduced after implementation LILO of Chandrapur-I – Parli 400 kV S/c line
at  Warora  (M).  Its  implementation  will  take  time.  Chandrapur-I  –
Bhadravati  400  kV  2xD/c  line  passes  nearby  Chandrapur-II  S/s  and
implementation of its LILO will  take less time. Accordingly, the following
proposal of MSETCL was agreed to reduce the loading of Chandrapur-II –
Chandrapur-I 400 kV D/c line and make it n-1 compliant:  

(i) LILO of one circuit of Chandrapur-I – Bhadravati 400 kV 2xD/c line at
Chandrapur-II

3.3. Members may deliberate and concur the above proposals as intra-state system
strengthening  in  Maharashtra.  MSETCL  may  intimate  the  implementation
schedule of the above schemes.

4. MSETCL proposal  for  STU connectivity  of  M/s  GWEL generation plant
situated at Warora:

4.1. M/s GWEL, which is an ISGS with 2x300 MW of installed capacity has total
PPA of 550 MW (200 MW to MSEDCL, 200 MW to Dadra & Nagar Haveli and
150  MW  to  TANGEDCO).  Currently,  M/s  GWEL  is  connected  with  ISTS
network  through  dedicated  GWEL-Bhadravati  400  kV  D/c  line  and  all  the
beneficiaries  are  drawing  their  share  of  power  through  ISTS  network  and
paying the respective ISTS charges.  Now,  Maharashtra wants  to  draw their
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share of power through STU network to avoid the ISTS charges. As per CERC
order dated 09.03.2018, an ISGS can be connected to both STU network and
ISTS network for supply of powers to the beneficiaries within and outside the
home  state  respectively.  In  such  cases,  the  ISTS  charges  shall  not  be
applicable on the conveyance of power on the State network.

4.2. To provide the STU connectivity to M/s GWEL (ISGS generation) as per the
CERC order dated 27.03.2018 on the petition no. 245/MP/2016, MSETCL has
proposed   LILO  of  one  circuit  of  GWEL  –  Bhadravati  400  kV  D/c  line  at
Warora(M). 

4.3. Various options for providing connectivity with GWEL switchyard to MSETCL for
drawl of MSEDCL share was jointly studied (with CTU, CEA, POSOCO and
MSETCL on 18.07.2018). In the meeting the following options were studied:

Case A: LILO of one circuit of GWEL – Bhadravati 400 kV D/c line at Warora
(M)

Case B: GWEL – Warora (M) 400 kV D/c line

Case C: Creation of 220 kV level at M/s GWEL through 400/220, 2x315 MVA
ICTs and interconnection it with 220 kV Warora S/s through 220 kV
D/c line 

Case D: Case A + LILO of Chandrapur-I – Parli 400 kV S/c line at Warora (M)

Case E: Case B + LILO of Chandrapur-I – Parli 400 kV S/c line at Warora (M)

Case F: Case C + LILO of Chandrapur-I – Parli 400 kV S/c line at Warora (M)

As per the studies the following system was proposed for providing connectivity
to MSETCL for drawing MSEDCL share of power from M/s GWEL:

(i) Installation  of  400/220,  2x315  or  500  MVA  ICTs  at  GWEL generation
switchyard along with associated ICT bays

(ii) 2 nos. 220 kV line bays.

(iii) GWEL – Warora (M) 220 kV D/c line 

4.4.  A meeting to discuss the connectivity proposal was held in CEA on 19.07.2018
with participation from MSEDCL, MSETCL, M/s GWEL, CTU and POSOCO.
The minutes of the meeting is enclosed as Annexure – 4(i). In the meeting the
following was agreed (Exhibits of the studies as Annexure – 4A):

(i) MSETCL to convey their views regarding the proposal for installation of
400/220, 1x315 or 500 MVA ICT at GWEL generation switchyard along
with associated ICT bays for drawl of MSEDCL share from GWEL through
220 kV lines.

(ii) M/s GWEL and MSETCL to jointly explore the availability of  space for
creation of 220 kV level in GWEL generation switchyard.

4.5. MSETCL may update the progress made. Members may deliberate.

5. Creation of 400/220 kV intra-state S/s at Guna (Distt-Guna) through TBCB
process

5.1. MPPTCL vide their letter no. 04-02/N-171/1880 dated 16.08.2018 has intimated
that Madhya Pradesh demand has reached to 12,240 MW in FY 2017-18 and
expected to grow up to 15,000 MW by FY 2021-22. Currently,  400 kV Bina
(MP) S/s is having transformation capability of 3x315 MVA, which feeds the
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load of Bina, Vidisha, Ganjbasoda, Datiya and Gwalior areas. The maximum
load recorded at 400 kV Bina (MP) S/s in the FY 2017-18 is 782 MVA (82% of
the full capacity). MPPTCL has proposed a 400/220 kV intra-state sub-station
at Guna to meet the load demand of nearby areas and reduce the loading of
400/220 kV ICTs at 400 kV Bina (MP) S/s. The proposed scope of work is given
below:

i. Establishment of Guna 400/220 kV S/s with 2x500 MVA, 400/220 kV
transformer and 1x125 MVAR bus reactor

ii. 400 kV DCDS (Quad Moose) line from Bina (MP) 400 to Guna 400
alongwith associated feeder bays (120 km) with 2x80 MVAR, 400 kV line
reactor at Bina (MP) 400 kV end

iii. 220 kV DCDS line from Guna 400 to Guna 220 alongwith associated
feeder bays (15 km)

iv. 220 kV  DCDS line from Guna400 to Shivpuri220 alongwith associated
feeder bays (100 km)

5.2. MPPTCL has also intimated that 400/220 kV Guna S/s as an intra-state network
is to be developed through intra-state TBCB process.

5.3. MPPTCL may present the relevant studies and members may deliberate.

6. Establishment of 132/33 kV Sironcha Substation, Tal. – Sironcha, District –
Gadchiroli – Agenda by MSETCL

6.1. MSETCL vide  their  letter  no.  MSETCL/CO/STU/6663  dated  13.06.2018  has
intimated that presently 66/33/11 kV Sironcha S/s, which is having load of 17
MW is feed through 132 kV Ashti S/s, which is 132 km away via 66 kV Allapalli
S/s.  The entire 66 kV line from Ashti  to Sironcha is passing through dense
forest area. Also there is no redundant supply is available and voltage profile is
very low. 

6.2. MSETCL has planned 132/33 kV Sironcha S/s at existing 66 kV Sirocha S/s to
increase the redundancy of supply and improve the voltage profile and quality
of power supply.  However, it is not feasible to connect 132 kV Sironcha S/s
from 132 kV Allapalli  S/s  (under  construction)  due to  involvement  of  dense
forest. 

6.3. MSETCL  has  proposed  to  connect  132  kV  Sironcha  S/s  through  132  kV
Kistampeth  S/s  of  Telangana  State  Transmission  Company  Limited  as
proposed Sironcha S/s is 32 km away and forest free terrain. The scope of work
for establishment of 132 kV Sironcha S/s is given below:

i. 132 kV SCDC line from Kistampeth (Telangana State) with end bays each
at Kistampeth and Sironcha S/s – 32 km 

ii. 2x25 MVA, 132/33 kV ICT with bays

iii. 33 kV outlets – 4 nos. 

6.4. The above proposal was also discussed in the 33 rd meeting of SCPSPWR held
on  21.10.2011  and  33rd meeting  of  SCPSPSR  held  on  20.10.2011,  where
APTRANSCO refused to agree with the above proposal.
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6.5. MSETCL may present the deliberations held with Telangana i.e. TSTCL and
members may deliberate.
 

7. Installation  of  400/220 kV ICT along with associated bays  at  M/s  CGPL
Switchyard

7.1. In  the  43rd meeting  of  SCPSPWR held  on 11.05.2018,  members  agreed to
install  1x500 MVA 400/220 kV ICT at  M/s  CGPL switchyard  to  provide  the
startup  power  during  the  black  start.  The startup  power  would  be provided
through Nanikhakhar-CGPL 220 kV S/C line. The line would remain open from
CGPL end. The scope of work to be implemented under ISTS is:

 1x500 MVA, 400/220 kV ICT at CGPL Mundra to be installed at CGPL
Switchyard along with one no. of 400 kV bay and one no. of 220 kV bay at
CGPL Mundra.

7.2. The  matter  was  discussed  in  the  1st meeting  of  National  Committee  on
Transmission (NCT) held on 27th July,  2018, wherein, it was deliberated that
already the CGPL generation is  connected to  the grid and the utility  of  the
transformer is only to provide the startup power during black start. Accordingly,
it was decided to review the scheme again in the next meeting of WRSCT.

7.3. Members may discuss.

8. Connectivity  application of  250 MW as Bulk Consumer for  BALCO TPS
(4x300+4x67.5+4x135MW) 

8.1. M/s  BALCO  has  been  already  granted  connectivity  of  2010MW  [1200MW
(4x300)  as  IPP  and  810MW  (4x67.5+4x135)  as  CPP]  through  BALCO  –
Dharamjaygarh 400kV D/c line. Further, the total LTA granted to M/s BALCO is
350MW [200(TN) + 95(KSEB) +55(CSPTrCL)].

8.2. BALCO had submitted application for 250MW connectivity as a bulk consumer
with following arrangement through segregation of units as under:

 580MW [1x300MW (CPP) + 4x70MW (up gradation of 4x67.5MW) (CPP)]
units on one bus with New Smelter Load of 800MW] for which BALCO now
seeks connectivity to the tune of 250MW for meeting the average demand of
the smelter load

 1440MW [1x300 (IPP) + 2x300MW (CPP) + 4x135MW (CPP)] units on the
other bus with existing smelter load of 940MW. Accordingly, the exportable
capacity on this bus shall be about 385MW out of which LTA of 350MW is
already granted.

8.3. Details regarding proposed connectivity arrangement sought for 250 MW as
Bulk Consumer are given below:
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Installed capacity       -      580 MW
Aux. Consumption         -     45 MW 
(Considering max. 8%)
Ex- bus capacity       -       535 MW
Load       -     800 MW
Deficit                            -       265 MW

Installed capacity        -   1440 MW
Aux. Consumption          -    115 MW 
(Considering max. 8%)
Ex- bus capacity        -  1325 MW
Load        -   940 MW
Exportable Capacity     -   385 MW

8.4. The application was discussed in the 43rd meeting of SCPSPWR as well as in
the  26th WR  Connectivity/LTA  meeting  held  on  11.05.2018,  wherein  the
following was decided:

 Grant of connectivity to BALCO for 250 MW, as a bulk consumer, subject to
submission of supporting documents with regard to status of IPP/CPP units
(conversion of 3x300MW units from IPP to CPP). 

 The connectivity was agreed through BALCO-Dharamjaygarh 400kV (2nd) D/c
line (new) along with associated 400kV bays at both ends to be implemented
by M/s BALCO at its own cost.  M/s BALCO, being a bulk consumer, may
approach CERC regarding construction modalities for the 400kV D/c line.

8.5. M/s BALCO vide e-mail  dated 20.07.2018 has submitted a letter from Chief
Electrical Inspector to Govt. (CEIG) of Chhattisgarh dated 17.07.2018 in which
CEIG  has  acknowledged  that  M/s  BALCO  has  submitted  the  status  of  its
3x300MW units as CPP for FY 2017-18.

8.6. CEIG has further stated in the letter that the captive status as reported above
has been forwarded to Chhattisgarh SERC vide CEIG letter dated 05.07.2018
and that  the status  of  units  shall  be  finalized only  after  concurrence of  the
SERC.

8.7. Members may discuss and deliberate future course of action.
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9. Optimization of bay requirement at 400/220 kV Banaskantha (Radhanesda)
S/s

9.1. GPCL vide letter dated 04.07.2018 has intimated that evacuation infrastructure
for transmission of power from upcoming Radhanesda and Harshad Solar Park
has been optimized. The original agreed scheme for evacuation of power from
700 MW Radhanesda and 500 MW Harshad Solar Park is given below: 

i. Establishment  of  2x500MVA,  400/220kV  pooling  station  at
Banaskantha (Radhanesda) [GIS] along with 1x125MVAr bus reactor

ii. 2 nos. 400 kV line bays at 400/220 kV at Banaskantha (Radhanesda)
Pooling  Station  for  termination  of  Banaskantha  (Radhanesda)  Pooling
Station - Banaskantha (POWERGRID) 400 kV D/C line

iii. 4 nos. 220kV line bays at 400/220kV at Banaskantha (Radhanesda)
pooling station for Solar Park Interconnection

iv. Provision of space for 8 nos. 220 kV bays (4 nos. for solar injection and
4 nos. of GETCO drawal)

v. Provision of space for future 400/220kV, 1X500 MVA ICT along with
bays

9.2. As per above, total 8 nos. of 220 kV feeder bays are planned (4 nos. each for
Radhanesda & Harshad solar parks). Out of which 4 nos. of 220 kV feeder bays
will  be implemented immediately and space will  be reserved for additional 4
nos. of 220 kV feeder bays for Harshad solar park. 

9.3. Now, GPCL has proposed to construct only one 220 kV D/C line (with AL-59
conductor)  from  each  solar  park  i.e.  Radhanesda  &  Harshad  solar  parks.
Therefore, only 4 nos. of 220 kV feeder bays for both solar parks (2 nos. each
for Radhanesda & Harshad solar parks) are required instead of 8 nos. of 220
kV feeder bays at 400/220 kV Banaskantha (Radhanesda) S/s are required.

9.4. POWERGRID may present the status of  implementation of the scheme and
members may deliberate. 

10. Finalization of switching Scheme for GIS substations

10.1. Generally  double  circuit  lines  are  terminated  in  separate  diameter  to  avoid
tripping of both lines under tie breaker stuck condition (if terminated in the same
diameter). This guideline is also being specified in RFP documents for Inter
State transmission system under TBCB projects. In line with above, for 765 &
400kV  substations,  one  &  half  CB  switching  scheme  is  followed  by
POWERGRID.

10.2. In the 42nd meeting of SCPSPWR held on 17.11.2017, members had decided
that in view of the complexities involved in the interfacing of GIS modules of
different  manufacturers,  the  complete  diameter  (with  3  CB  bays)  shall  be
installed in the beginning itself even though the third CB would be used for an
upcoming feeder in future. This would not only facilitate ease of integration of
future transmission elements as and when they are planned, but would also
enhance system reliability.

10.3. POWERGRID  has  informed  that  recently  in  Nagapattinam  400kV  GIS
substation case, CERC has not allowed the capitalization of unutilized (future)
GIS  bays.  Matter  was  again  taken  up  with  CERC  to  allow  capitalization
considering  complexities  involved  in  GIS  substations.  In  this  respect,  on
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18.01.2018, a meeting was held with CERC team headed by their Chief (Engg)
at POWERGRID Gurgaon GIS S/s followed by visit to GIS installation so as to
understand the complexities involved in any GIS installations. During the visit
CERC team was explained about non-feasibility of constructing future bay at
later  date  in  the  same  diameter  due  to  interfacing  complexities  and
manufacturer  specific  proprietary design issues involved.  CERC appreciated
the complexities involved in GIS interfacing. Finally, CERC team suggested for
construction of full diameter (Present-Tie-Future bay), only if there is concrete
plan for utilization of future bay.

10.4. In view of the above, POWERGRID has proposed use of Double CB switching
scheme for 400kV & 765kV GIS substations in all such cases where there is no
plan in near future to utilize the bays.

10.5. The  clause  15.7  of  CEA  Manual  on  Transmission  Planning  Criteria
recommends ‘One and half breaker’ scheme for 400kV and 765kV sub-stations.

10.6. Members may deliberate.

11. Stage-II connectivity granted to RE applicants in WR in the 28th and 29th
WR Connectivity/LTA meetings held on 12.07.18 & 17.08.18 respectively

11.1. Hon’ble CERC had notified on 15.05.2018, the detailed Procedure for Grant of
connectivity to projects based on renewable sources to ISTS as per which all
connectivity  applications  based  on  renewable  energy  sources  are  to  be
processed through a two stage connectivity process viz. Stage-I & II. As per the
procedure,  the  new  substation/location  for  connectivity,  if  needed  is  to  be
established,  shall  be  planned  in  consultation  with  CEA,  MNRE  and  other
stakeholders. 

11.2. The following applicants were granted Stage-II connectivity in the 28th and 29th
WR Connectivity/LTA meetings held on 12.07.18 & 17.08.18 respectively:

Sl
Name of

Applicant
(Organization)

Stage-II
Applicati

on No

Stage-II
Conn

Quantum
(MW)

Date:
Stage-II
connecti

vity
required

LOA
details

(as
applicable)

Proposed
location for

Grant of Stage-II
Connectivity

Tr System for Stage-II
connectivity (under scope of

applicant)

1
.

Green Infra Wind 
Energy Ltd. 
(GIWEL-Bhuj)

1200001268 250 31/10/18 SECI Tr-II

Bhuj PS
(Under

Implementation)

 Green  Infra  Wind  Energy
Ltd. (GIWEL-Bhuj) - Bhuj PS 220kV
S/c line  along-with  associated  bays
at both ends

2
.

Adani Green 
Energy MP Ltd. 
(AGEMPL-
Dayapar)

1200001362 100 01/10/18

SECI Tr-I:
50MW; 

SECI Tr-II:
50MW;

Common Transmission System for
applications at Sl. 2, 3 and 14

 Establishment  of  220kV
Pooling Station near Dayapar 

 Adani  Green  Energy  (MP)
Ltd. Dayapar Pooling Station -  Bhuj
PS 220kV D/c line (with ampacity of
at least 725MW at nominal voltage)
along-with  associated  bays  at  both
ends

 Adani  Green  Energy  (MP)
Ltd.  would  take  care  of  operational
and commercial  issues in regard to
power transfer from the  projects at
Sl. 2, 3 and 14

3
.

Adani Green 
Energy MP Ltd. 
(AGEML-
Dayapar/Ratadiy
a)

1200001363 250 01/11/19 SECI Tr-III

4
.

Torrent Power 
Ltd.(TPL- 

1200001358 300 30/06/19 SECI Tr-III  Torrent  Power  Ltd.(TPL-
Lakhpat Bhuj) - Bhuj PS 220kV S/c
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Sl
Name of

Applicant
(Organization)

Stage-II
Applicati

on No

Stage-II
Conn

Quantum
(MW)

Date:
Stage-II
connecti

vity
required

LOA
details

(as
applicable)

Proposed
location for

Grant of Stage-II
Connectivity

Tr System for Stage-II
connectivity (under scope of

applicant)

Lakhpat Bhuj)

Bhuj PS
(Under

Implementation)

line  along-with  associated  bays  at
both ends

5
.

Torrent Power 
Ltd.(TPL- 
Junachay Bhuj)

1200001369 199.5 30/06/19 SECI Tr-III

Common Transmission System for
Junachay (199.5MW) & Nakhatrana
(115MW) wind farms

 Establishment  of  220kV
Pooling Station near Bhuj for pooling
of power from  Junachay (199.5MW)
& Nakhatrana (115MW) wind farms.

 TPL  Bhuj  PS  –  Bhuj  PS
220kV  S/c  line  (with  minimum
capacity  of  315MW)   alongwith
associated bays at both ends

 TPL  would  take  care  of
operational and commercial issues in
regard  to  power  transfer  from  both
Nakhatrana  &  Junachay  wind
projects

6
.

Alfanar Energy 
Private Limited 
(AEPL- Kotda 
Madh)

1200001357 300 30/06/19 SECI Tr-III

 Alfanar  Energy  Private
Limited (AEPL- Kotda Madh) - Bhuj
PS  220kV  S/c  line  along-with
associated bays at both ends

7
.

Green Infra Wind 
Energy Ltd. 
(GIWEL-Roha)

1200001359 300 30/04/19 SECI Tr-III

 Green  Infra  Wind  Energy
Ltd. (GIWEL-Roha) - Bhuj PS 220kV
S/c line  along-with  associated  bays
at both ends

8
.

Vaayu 
Renewable 
Energy (Kaveri) 
Private Limited

1200001371 250 01/01/20 NA

 Vaayu  Renewable  Energy
(Kaveri)  Private  Limited  -  Bhuj  PS
220kV S/c line along-with associated
bays at generation end

9
.

Vaayu 
Renewable 
Energy (Krishna) 
Pvt. Ltd.

1200001372 300 01/04/20 NA

 Vaayu  Renewable  Energy
(Krishna) Pvt. Ltd. - Bhuj PS 220kV
S/c line  along-with  associated  bays
at generation end

1
0
.

ReNew Wind 
Energy (TN) 
Private Limited

1200001426 265 15/01/20 SECI Tr-IV

 ReNew  Wind  Energy  (TN)
Private Limited - Bhuj PS 220kV S/c
line  along-with  associated  bays  at
both ends

1
1
.

ReNew Wind 
Energy (AP2) 
Private Limited

1200001427 300
15/06/19

SECI Tr-III

 ReNew Wind Energy  (AP2)
Private Limited - Bhuj PS 220kV S/c
line  along-with  associated  bays  at
both ends

1
2
.
1

Avikiran Solar 
India Private 
Limited 

1200001423 285 29/02/20 SECI Tr-IV

 Avikiran  Solar  India  Private
Limited  -  Bhuj  PS  220kV  S/c  line
along-with  associated  bays  at  both
ends

1
3
.
1

Vaayu 
Renewable 
Energy (Sironj) 
Private Limited

1200001433 300 01/04/20 NA

 Vaayu  Renewable  Energy
(Sironj)  Private  Limited  -  Bhuj  PS
220kV S/c line along-with associated
bays at generation end

1
4
.

Adani Green
Energy (MP)

Limited

1200001484 300 01.02.20 SECI Tr-IV Common Transmission System for
applications at Sl. 2, 3 and 14

 Establishment  of  220kV
Pooling Station near Dayapar 
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Sl
Name of

Applicant
(Organization)

Stage-II
Applicati

on No

Stage-II
Conn

Quantum
(MW)

Date:
Stage-II
connecti

vity
required

LOA
details

(as
applicable)

Proposed
location for

Grant of Stage-II
Connectivity

Tr System for Stage-II
connectivity (under scope of

applicant)

 Adani  Green  Energy  (MP)
Ltd. Dayapar Pooling Station -  Bhuj
PS 220kV D/c line (with ampacity of
at least 725MW at nominal voltage)
along-with  associated  bays  at  both
ends

 Adani  Green  Energy  (MP)
Ltd.  would  take  care  of  operational
and commercial  issues in regard to
power transfer from the  projects at
Sl. 2, 3 and 14

1
5
.

Torrent Power
Limited

1200001569 115 01.07.2019 NA

Common Transmission System for
Junachay (199.5MW) & Nakhatrana
(115MW) wind farms

 Establishment  of  220kV  Pooling
Station  near  Bhuj  for  pooling  of
power from Junachay (199.5MW) &
Nakhatrana (115MW) wind farms.

 TPL Bhuj PS – Bhuj PS 220kV S/c
line  (with  minimum  capacity  of
315MW)  alongwith associated bays
at both ends

 TPL would take care of operational
and commercial issues in regard to
power  transfer  from  both
Nakhatrana & Junachay projects

Subtotal 3814.5  

1
6
.
1

Vaayu 
Renewable 
Energy (Mevasa) 
Private Limited

1200001414 300 31/12/19 NA

Jam Khambhaliya 
PS (GIS) (New)

 Establishment of 
Jam Khambhaliya
400/220kV PS 
(GIS)  along with 
1x500 MVA, 
400/220kV ICT

 Extension of 
Essar – 
Lakadia/Bhachau
400kV D/c (triple)
line upto Jam 
Khambhaliya PS

 1X125MVAR, 
420kV Bus 
Reactor at Jam 
Khambhaliya GIS
PS

 Vaayu  Renewable  Energy
(Mevasa)  Private  Limited  -  Jam
Khambhaliya  PS  (GIS)  400kV  S/c
line  (with  ampacity  equivalent  to
1000MW at nominal  voltage) along-
with  associated  bays  at  generation
end

1
7
.

Airpower 
Windfarms Pvt 
Ltd

1200001554 250 01/12/19 NA

 Airpower  Windfarms  Pvt.
Ltd. (AWPL-Jam Khambhaliya) - Jam
Khambhaliya  PS  220kV  S/c  line
alongwith bays at generation end

Subtotal 550

1
8
.

Toramba  
Renewable 
Energy Pvt Ltd

1200001555 300 24.12.19 NA

765/400/220kV
Solapur (PG)
(existing S/s)

 Toramba   Renewable
 Energy   Private   Limited  –  Solapur
(PG) 400kV S/c line (with  minimum
capacity  of  at  least  900MW  at
nominal  voltage)  alongwith
associated bays at generation end

Subtotal 300

Total 4665

11.3. From the above,  it  is  observed that  applicants from Sl.  1  to  15  have been
granted  Stage-II  connectivity  at  the  under  implementation  Bhuj  PS  while
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applicant  at  Sl.  18  has  been  granted  Stage-II  connectivity  at  the  existing
Solapur substation. However,  for applicants at Sl. 16 & 17 (550MW), a new
pooling  station  near  Jam  Khambhaliya  has  been  proposed  with  following
transmission system:

 Establishment  of  Jam Khambhaliya  400/220kV PS (GIS)   along with
1x500 MVA, 400/220kV ICT

 Extension of Essar – Lakadia/Bhachau 400kV D/c (triple) line upto Jam
Khambhaliya  PS  along  with  63MVAr  Line  reactors  on  each  ckt  at  Jam
Khambhaliya end

 1X125MVAR, 420kV Bus Reactor at Jam Khambhaliya GIS PS

11.4. As per para 5.3.1 of the detailed procedure for RE, the bays at ISTS substation
for termination of dedicated lines from applicants at Sl. 8, 9, 13 at Bhuj PS, 16,
17 at Jam Khambhaliya PS and 18 at Solapur S/s are to be implemented by the
ISTS transmission licensee owning the substation subject to compliance of the
relevant  provisions of tariff  policy.  Accordingly,  the following bays  are to be
implemented under ISTS by the transmission licensee owning the substation:

 3 nos. 220kV line bays at Bhuj PS

 1 no. 400kV line bay and 1 no. 220kV line bay at Jam Khambhaliya PS

 1 no. 400kV line bay at Solapur S/s

11.5. Members may deliberate.

12. LTA  granted  to  RE  applicants  in  WR  in  the  28th  and  29th  WR
Connectivity/LTA meetings held on 12.07.18 & 17.08.18 respectively

12.1. Following applications have been granted LTA with injection at Bhuj PS and
with NR, ER, NER & WR as target regions: 

Sl.
Name of 
Applicant 
(Organization)

Stage-II
Connecti

vity
Quantu

m (in
MW)

LOA
Quantum

Seeking
LTA for

(MW)

Date from
which
LTA

required

Date
upto

which
LTA

required

LTA
Application

No

LTA
processed
for (MW)

2
Green Infra Wind 
Energy Ltd. 
(GIWEL-Bhuj)

250
250 

(SECI Tr-
II)

250
(200: ER;
50: NER)

03/11/18 02/11/43 1200001086
250

(200: ER;
50: NER)

3
Green Infra Wind 
Energy Ltd. 
(GIWEL-Roha)

300
300 

(SECI Tr-III)

300
(200: NR;
100: ER)

30/04/19 29/04/44 1200001116
300

(200: NR;
100: ER)

4
Adani Green Energy
MP Ltd. (AGEMPL-
Dayapar)

100 

SECI Tr-
I: 50MW;
SECI Tr-
II: 50MW;

300
(300: NR)

01/09/18 01/09/43 1200000783

100
(100:

NR(Firm))

5
Torrent Power Ltd.
(TPL- Lakhpat Bhuj)

300
300.3

(SECI Tr-
III)

300.3
(300.3: WR)

30/06/19 01/09/44 1200001085
300

(300: WR)

6

ALFANAR ENERGY
PRIVATE LIMITED 
(AEPL- Kotda 
Madh)

300
300

(SECI Tr-
III)

300
(250: NR;
50: ER)

30/06/19 29/06/44 1200001149

300
(250: NR;
50: ER)

7
Torrent Power Ltd.
(TPL- Junachay 
Bhuj)

200
199.5

(SECI Tr-
III)

199.5
(149.7: WR;

49.8: ER)
31/07/19 01/09/44 1200001118

199.5
(149.7:WR
49.8: ER)

8
Renew Wind Energy
(AP2) Pvt. Ltd. 
[RWE(AP2)PL]

300
300

(SECI Tr-
III)

300
(300: NR)

24/11/19 24/11/44 120000 1450
300

(300:NR)

9 Renew Wind 265 SECI 265 28/02/20 28/02/ 1200001510 265 
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Sl.
Name of 
Applicant 
(Organization)

Stage-II
Connecti

vity
Quantu

m (in
MW)

LOA
Quantum

Seeking
LTA for

(MW)

Date from
which
LTA

required

Date
upto

which
LTA

required

LTA
Application

No

LTA
processed
for (MW)

Energy(TN) Pvt Ltd
Tr-IV :

265

(NR:
150MW

WR:
115MW)

45
(NR: 150MW
WR: 115MW)

Total 2015 2014.5

12.2. It  was  agreed  to  grant  the  LTA  to  Renew  Power  Ltd  with  the  following
transmission system:

Green Energy Corridor – ISTS (Part system):

 Bhuj PS – Banaskantha 765kV D/c line
 Banaskantha – Sankhari 400kV D/c line 
 Banaskantha PS – Chittorgarh 765kV D/c line
 Chittorgarh – Chittorgarh (RVPN) 400kV D/c (quad) line 

Transmission System Strengthening associated with Mundra UMPP (Part B):

 Mundra UMPP – Bhuj PS 400kV D/c (Triple) line

12.3. Members may deliberate and concur the above.

13. Evolution  of  transmission  scheme  for  integration  of  envisaged  RE
generation capacity in Solar & Wind Energy Zones: 

13.1. Govt. of India had set a target for establishing 175 GW renewable capacity by
2022  which  includes  100  GW  Solar,  60  GW  Wind  generation  capacity.
Recently Govt.  of India scaled up its renewable target to 227GW by 2022
comprising 113.5GW Solar, 66.6 GW Wind, 31GW from floating solar & off
shore wind and balance is from SHP & Biomass (Out of which, 49.5GW solar
& 46.6GW wind is already commissioned/pipeline in different stages).

13.2. MNRE vide its order dated 08.06.2018 had constituted a Sub-Committee for
Review of ISTS Connectivity for Renewable Energy power plants (enclosed
as Annexure – 13A). Accordingly,  based on the inputs regarding potential
Solar Energy Zones (50 GW) by SECI/MNRE as well as Wind Energy Zones
(16.5 GW) by MNRE, tentative transmission scheme for envisaged total RE
capacity  (66.5  GW)  has  been  evolved.  The  report  of  subcommittee  is
enclosed as Annexure – 13B. Further, it has been proposed to bifurcate these
requirements  in  two  phases  to  ease  the  implementation  of  transmission
infrastructure. A total of 20GW solar & 9 GW wind projects are planned in
Phase-I (upto Dec2020) and 30 GW solar & 7.5 GW wind are to be planned
for Phase-II (December 2021). 

13.3. The salient features of the report are as given below:

13.3.1. The state wise and phase details of SEZ and WEZ are as given below:
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Solar Energy Zone (SEZ)  Wind Energy Zone (WEZ)
State/
District 

Taluk/
Tehsil Ph-1 Ph-2

Tota
l  

State/
District  Ph-1 Ph-2 Total 

 2020 2021     2020 2021  

  GW GW GW    GW GW GW

Rajasthan  Tamil Nadu

Jaisalmer Ramgarh 2.5 1.5 4  Karur  1.5 1 2.5

 Fatehgarh 2.5 1.5 4  Tirunelveli  0 0.5 0.5

Jodhpur Phalodi 2 1 3       

Bikaner
Koyalat/
Pugal

3 1 4
      

Barmer Barmer 0 5 5       

Subtotal  10 10 20  Subtotal  1.5 1.5 3

           

Andhra Pradesh  Andhra Pradesh

Kurnool Gooty 2.5 0 2.5  kurnool  2 1 3

Ananthpuram Urvakonda 0 2.5 2.5       

Subtotal  2.5 2.5 5  Subtotal  2 1 3

           

Karnataka  Karnataka

Gadag  0 2.5 2.5  Koppal  2.5 0 2.5

Bidar  0 2.5 2.5       

Subtotal  0 5 5  Subtotal  2.5 0 2.5

           

Gujarat  Gujarat

Kutch Rapar 3 2 5  Kutch Bhuj 0 2 2

Banaskantha
Vav/
Tharad 0 2.5 2.5   

Laka-
diya 2 0 2

Jamnagar Lalpur 1 1.5 2.5  Dwarka  1 1 2

Subtotal  4 6 10  Subtotal  3 3 6

           

Maharashtra  Maharashtra

Solapur  1 1.5 2.5  Osmanabad  0 2 2

Wardha  0 2.5 2.5       

Subtotal  1 4 5  Subtotal  0 2 2

           

Madhya Pradesh       

Raigarh  2.5 0 2.5       

Khandwa  0 2.5 2.5       

Subtotal  2.5 2.5 5       

           

Total  20 30 50  Total  9 7.5 16.5

13.3.2. The estimates cost of the transmission scheme for 66.5 GW RE generations
projects is about ₹ 43,235 Cr. The summary of the cost estimate is as given
below:

S.
No

Region Capacity
(GW)

Ph-1 Ph-2 Total
(Ph-1 +Ph-2)
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. Cost
(Cr.)

Capacity
(GW)

Cost
(Cr.)

Capacity
(GW)

Cost
(Cr.)

Capacity
(GW)

1 Western Region

A Gujarat 16 4945 7 10585 9 15530 16

B Maharashtra 7 335 1 1285 6 1620 7

C Madhya 
Pradesh

5 790 2.5 620 2.5 1065 5

Sub Total 
(WR)

28 6070 10.5 12490 17.5 18560 28

2 Northern Region

A Rajasthan 20 9180 10 8265 10 17445 20

3 Southern Region 

A Tamil Nadu 3 450 1.5 150 1.5 600 3

B Andhra 
Pradesh

8 2730 4.5 1540 3.5 4270 8

C Karnataka 7.5 730 2.5 1630 5 2360 7.5

Sub Total (SR) 18.5 3910 8.5 3320 10 7230 18.5

 Total 66.5 19160 29 24075 37.5 43235 66.5

13.3.3. The total normative transmission charges for Ph-1 & Ph-2 are estimated as
under:

Envisaged solar (50 GW) & wind (16.5 GW) generation capacity is expected to
generate  about  115  billion  units  of  renewable  energy  per  annum.  The
implication  in  terms  transmission  charges  for  different  options  has  been
considered. Option 1 is without any grant / upfront payment from RE generation
developers  for  development  of  transmission  system.  Option  2,  3,  4  is  with
upfront  payment  of  Rs  25  lakh/MW,  35  lakh/MW,  50  lakh/MW  from  RE
generation developers respectively.With option 1, considering estimated cost of
Rs 43,235 Cr for proposed transmission scheme, annual transmission charges
are expected to be about Rs 7782 Cr. 

S.N
o

Attribute Option 1 Option 2
( 25

lakh/MW
Bid incl.)

Option 3
(35 lakh/MW

Bid incl.)

Option 4
(50

lakh/MW
Bid incl.)

1 Envisaged RE 
Capacity 

66500 MW

2 Units Generated
(Wind 
CUF@25%, 
Solar CUF 
@18%)

115 Billion units/Year

3 Transmission 
Cost

Rs 43,235 Cr Rs 26,610 Cr Rs 19,960 Cr Rs 9,985 Cr

 4 Annual 
transmission 
charges 
(@18%)

Rs 7782 Cr Rs 4790 Cr Rs 3593 Cr Rs 1797 Cr
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S.N
o

Attribute Option 1 Option 2
( 25

lakh/MW
Bid incl.)

Option 3
(35 lakh/MW

Bid incl.)

Option 4
(50

lakh/MW
Bid incl.)

5 Tentative 
Transmission 
Tariff

Rs 0.67/Unit Rs
0.42/Unit@

Rs 0.31/Unit Rs 0.16/Unit

** D: E- 70:30
@ Generation tariff increase by  14-18 (25 lakh/MW Bid incl.) , 21-25 paise/unit (35 lakh/MW Bid incl.)
& 32-36 paise/unit (50 lakh/MW Bid incl.) 

13.3.4. The  normative  transmission  charges  for  Ph-1  &  Ph-2  separately  are
estimated as under:

Phase-I

S.No Attribute Option 1

Option 2
(25

lakh/MW
Bid incl.)

Option 3
(35

lakh/MW
Bid incl.)

Option 4
(50

lakh/MW
Bid incl.)

1
Envisaged RE Capacity (in 
MW)

29000

2
Units Generated (Wind 
CUF@25%, Solar CUF 
@18%)( in BU/year)

51 BU/annum

3
Transmissi
on Cost 
(Rs. Cr)

19,160 11,910 9,010 4,660

4

Annual 
transmissio
n charges 
(@18%)

3449 2144 1622 839

5

Tentative 
Transmissi
on Tariff     
(Rs/Unit)

0.68 0.42 0.32 0.16

** D: E- 70:30
@ Generation tariff increase by  14-18 (25 lakh/MW Bid incl.) , 21-25 paise/unit (35 lakh/MW Bid incl.)
& 32-36 paise/unit (50 lakh/MW Bid incl.) 

Phase-2

S.N
o

Attribute
Option

1

Option 2
(25

lakh/MW
Bid incl.)

Option 3
(35

lakh/MW
Bid incl.)

Option 4
(50

lakh/MW
Bid incl.)

1
Envisaged RE Capacity (in 
MW)

37500

2 Units Generated (Wind 
CUF@25%, Solar CUF 

64 BU/annum
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@18%)( in BU/year)

3 Transmission Cost (Rs. Cr) 24,075 14,700 10,950 5,325

4
Annual transmission charges 
(@18%)

4334 2646 1971 959

5
Tentative Transmission Tariff 
(Rs/Unit)

0.68 0.41 0.31 0.15

** D: E- 70:30
@ Generation tariff increase by 14-18 (25 lakh/MW Bid incl.), 21-25 paise/unit ( 35 lakh / MW Bid 
incl.) & 32-36 paise/unit (50 lakh/MW Bid incl.) 

13.3.5. The  sub-committee,  in  its  meeting  held  on  18.07.2018,  to  facilitate
development  of  the  transmission  system  had  solicited  decisions  on  the
following aspects from the competent authority:

i) Amount of upfront payment from RE generation developers at the time of
bidding and grant from Government.

ii) Finalization  of  transmission  system  implementation  mode  and
transmission implementing agency i.e. TBCB or RTM.

iii) Site  specific  bidding  for  RE  generation  addition  in  accordance  to  the
transmission plan.

iv) CERC to expedite enabling provision in connectivity regulation so that
SECI can apply for Connectivity & LTA.

13.3.6. MNRE vide its letter dated 3.8.2018 has forwarded the proposal to MoP to
undertake  the  planning  and  implementation  including  financing  of
transmission  system  for  evacuation  of  renewable  energy  and  its  grid
connectivity.  

13.3.7. Based  on  prioritised  renewable  potential  zones  approach,  CTU  has
proposed that transmission scheme may be further phased out for about 10-
12 GW capacity. Accordingly, transmission schemes have been phased out
with two RE capacity scenarios namely,  Scenario 1 (10GW): Rajasthan (7
GW) & Gujarat (3 GW) with estimated cost of Rs. 9150 cr. and Scenario 2
(12.5 GW): Rajasthan (7 GW), Gujarat (3 GW) and Andhra Pradesh (2.5
GW) with estimated cost: Rs. 10350 cr.

13.3.8. Scenario 1: Rajasthan (7GW) & Gujarat (3GW), 10 GW

A. Transmission scheme for Solar Energy Zone in Rajasthan (7000 MW) :
Jaisalmer 5GW (Ramgarh 2.5GW, Fatehgarh 2.5GW), Jodhpur (2GW) 

i) Establishment of 400/220kV 5x500 MVA pooling station (RE PP1) at
suitable location in Jaisalmer Distt (near Ramgarh/Kuchheri)

ii) Establishment  of  765/400/220kV  3x1500  MVA,  5x500  MVA pooling
station (RE PP2) at suitable location in Jaisalmer Distt (near Fatehgarh) 

iii) Establishment  of  765/400/220kV  2x1500  MVA,  4x500  MVA pooling
station (RE PP3) at suitable location in Jodhpur Distt (between Phalodi & Osian)

iv) RE PP1 (near Ramgarh) – RE PP2 (near Fatehgarh) 400 kV  D/c Line
(Twin HTLS on M/c tower)  
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v) LILO of both ckts of 765 kV Fatehgarh (TBCB) – Bhadla (PG) D/c line
at RE PP2 (near Fatehgarh) (Charged at 400kV )

vi) RE PP1 (near Ramgarh) – Jaisalmer -2 (RVPN) 400 kV  D/c Line (Twin
HTLS)

vii) RE PP2 (near Fatehgarh) – RE PP3 (between Phalodi &Osian) 765 kV
D/c Line 

viii) RE PP3 (between Phalodi &Osian) – Ajmer (PG) 765 kV D/c Line 
ix) RE PP3 (between Phalodi  &Osian)  –Jodhpur (new)  [RVPN] 400 kV

D/c Line (Twin HTLS) 
x) Ajmer – Bhiwani 765kV D/c line 
xi) 220kV line bays for interconnection of solar projects (25 nos)
xii) Augmentation  of  400/220kV  Transformation  capacity  at  various

substations 
xiii) Associated Reactive compensation         
               Estimated Cost : Rs 6000 Cr.

B. Transmission scheme for Solar Energy Zone in Gujarat (3000 MW) :
Kutch (Rapar) SEZ 2000 MW & Jamnagar SEZ 1000 MW 

            Kutch (Rapar) SEZ 2000 MW

i) Establishment  of  2x1500MVA  &  4x500MVA,  765/400kV/220kV  at
Rapar/Lakadia PS 

ii) Rapar/Lakadia  PS– Vadodara 765kV D/c line 
iii) LILO  of  Bhachau  –  EPGL  400kV  D/c  (triple)  line  (both  ckt)  at

Lakadia/Rapar PS 
iv) 220kV line bays for interconnection of wind & solar projects (7 nos)
v) 1x330MVAr, 765kV Bus reactor & 1x125MVAr, 420kV Bus reactor at

Lakadia/Rapar PS & line reactive compensation

                  Estimated Cost:  Rs 2800 Cr

                    Jamnagar SEZ 1000 MW 
i) Establishment of 2x500MVA, 400/220kV Jam Khambhaliya  PS (GIS)

(near Jamnagar and Dwarka district border) 
ii) Extension of Essar – Lakadia/Bhachau 400kV D/c (triple) line upto Jam

Khambhaliya PS 
iii) 220kV line bays for interconnection of RE projects - 3 nos
iv) 1X125 MVAR, 420 kV Bus Reactor at  Jam Khambhaliya  PS (GIS) &

line reactive compensation
                  Estimated Cost:  Rs 350 Cr

C. Summary of Abstract Cost Estimate
S.No. State Solar

Capacity
(GW)

Estimated Cost
(Rs Cr.)

1 Rajasthan 7 6000
2 Gujarat 3 3150

Total 10 9150
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13.3.9. Scenario 2: Scenario 1 + Andhra Pradesh (2.5GW), 12.5 GW

A. Transmission scheme for Solar Energy Zone in AP (2500 MW)
Kurnool SEZ (2500 MW), AP

i) Establishment  of  765/400/220kV  3x1500  MVA,  5x500  MVA Pooling
station at suitable location in Kurnool Distt 

ii) Kurnool PS -  Kurnool(new) 765 kV  D/c Line
iii) 220kV line bays for interconnection of wind projects (8 nos)
iv) 1x330 MVAr (765kV) & 1x125MVAr (400kV) bus reactor at Kurnool PS

        Estimated Cost:  Rs 1200 Cr

B. Summary of Abstract Cost Estimate
S.No
.

State Solar Capacity
(GW)

Estimated Cost
(Rs Cr.)

1 Rajasthan 7 6000
2 Gujarat 3 3150
3 Andhra Pradesh 2.5 1200
 Total 12.5 10350

13.3.10.Members may deliberate. 
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Power System Planning & Appraisal-I Division 

File No.: CEA-PS-ll-23(19)/1/2018-PSPA-I Division 

ooif I To, 

Date: 28.06.2018 
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(in Gujarat) and Osmanabad (inMaharashtra)-reg. 

Madam / Sir/�/�, 

Please find enclosed minutes of the joint study meeting held on 05:06.2018 & 
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potential wind energy zones {WEZs) in Western Region - Bhuj, Bhachau, Dwarka (in 
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Minutes of the Joint Study meeting regarding Transmission System plan for
potential  wind energy zones (WEZs) in  Western Region held on 05.06.18 &
06.06.18 at POWERGRID Office, Gurgaon

The list of participants is enclosed as Annexure – I.

Background

SECI  has  conducted  bidding  process  for  6050MW  wind  projects,  out  of  which
4050MW has already been awarded under Tranches I, II & III and 2000MW under
Tranche IV is pending for award. Though the bidding was carried out on pan India
basis, a majority of bids have been received in Kutch district of Gujarat (3900MW at
Bhuj and 600MW at Bhachau) and balance in Tamil Nadu (950MW at Tirunelveli,
300MW at Pugalur and 300MW at Palakkad). 

In the 43rd WR SCM held on 11.05.2018, the following transmission system was
proposed at Bhuj PS for evacuation of about 4000MW power from the various RE
generation projects in the vicinity of Bhuj:

i) 7x500MVA 400/220kV (addl) ICTs at Bhuj PS*

ii) 2x1500MVA 765/400kV (addl) ICT at Bhuj PS

iii) Bhachau  –  Halwad  (GETCO)  400kV  D/c  (triple)  line  (through  LILO  of  EPGL  –
Bhachau line at Halwad)

iv) LILO of Zerda – Ranchhodpura 400kV S/c at Banaskantha (approved in 42nd WR
SCM) to be expedited

*On account of space constraints at Bhuj PS, all future 220kV as well as 400kV line / ICT
bays at Bhuj PS need to be implemented as GIS

In addition to above the, the transmission system for evacuation of power from other
potential  areas  in  Western  region  (2000  MW  in  Bhuj,  2000MW  near
Bhachau/Lakadia area, 2000 MW  in Devbhumi Dwarka region of Gujarat and 2000
MW in Osmanabad region of Maharashtra were also proposed and  discussed. The
transmission system for evacuation of power from Bhuj and other potential areas in
Western Region was broadly agreed by the members. For further deliberations and
finalization  of  the  transmission  system  taking  into  consideration  the  suggestions
made by  the  members  during  the  meeting,  it  was  agreed  to  hold  a  joint  study
meeting amongst CEA, CTU, POSOCO, GETCO & MSETCL.

With the above background, Director (PSPA-I), CEA welcomed the participants and
stated that that the joint study meeting has been convened in line with the decision of
the 43rd Standing Committee meeting on Power System Planning in WR. 

CTU informed that Hon’ble CERC vide its order dated 15.05.2018 has notified the
Detailed  Procedure  for  “Grant  of  Connectivity  to  projects  based  on  Renewable
Sources” wherein it is stated that new substations for harnessing RE potential shall
be planned by CTU in consultation with CEA/MNRE keeping in view the exploitable
wind or solar potential in the area based on information made available by MNRE.
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Accordingly, planning of the new substation(s) in RE rich areas is being taken up in
advance for the potential WEZs in Western Region.

Thereafter, studies pertaining to WEZs in Gujarat and Maharashtra were taken up
separately and the gist of discussions / deliberations is given below:

1. Gujarat (Kutchh & Dwarka)

Short Circuit Ratio / SC MVA at Bhuj PS

 POSOCO  representative  stated  that  in  order  to  integrate  the  huge  RE
potential of about 4000MW at Bhuj PS, the Short circuit ratio at Bhuj PS must
be at least 3.  Accordingly,  the SC MVA at Bhuj  PS must be greater than
12000MVA.

 Load flow and short circuit studies were carried out for Dec’18 time frame both
with and without CGPL – Bhuj 400kV D/c line. Only Inox (500MW) & Srijan
(300MW)  wind  generation  projects,  which  are  deemed  Stage-II  grantees,
have been considered in the studies.

 The following 3 phase short circuit levels at Bhuj PS are observed:

Without CGPL-Bhuj line With CGPL-Bhuj line

SC MVA SC Current
(A)

SC MVA SC Current
(A)

Bhuj 400kV bus 5730 8270 19068 27522
Bhuj 765kV bus 7067 5333 14995 11317

Accordingly,  assuming that  800MW  RE gets integrated at Bhuj PS prior to
commissioning of CGPL-Bhuj line, the SCR at Bhuj PS is much more than the
required  value.  Further,  with  the  expected  integration  of  4000MW RE  by
Apr’2020 , the SC MVA is observed to be much higher than the minimum SC
MVA of 12000MVA as stated above.

 Load flow study was also carried out to study feasibility of charging Bhuj PS
from Banaskantha PS end in the absence of CGPL – Bhuj PS 400kV D/c line.
It was observed that the line may be charged from Banaskantha end provided
that all the reactive compensation devices (both bus reactors & line reactors)
are available at Bhuj PS as well as Banaskantha PS.

 765/400/220 kV Bhuj pooling station, Bhuj pool- Banaskantha 765 kV D/c line
are expected to be commissioned by September 2018 and  CGPL – Bhuj
400kV  D/c  line  is  expected  to  be  commissioned  by  December  2018.
POWERGRID was requested to expedite the implementation of CGPL- Bhuj
400 kV D/C line.

-3-
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RE Despatch in Kutch region of Gujarat

 The installed capacity of RE power (wind and solar) in Gujarat is around 7000
MW. And as per the data available with the Gujarat, the maximum wind RE
power  generated is  3763 MW (July 2017 in  the year  2017-18) as against
installed capacity of 5531 MW (as on March 2018). The maximum solar RE
power generated is 1072 MW (March 2018 in the year 2017-18) as against
installed capacity of 1493 MW (as on March 2018).The maximum dispatch
from wind projects is around 70 % and that of solar projects is 72 % of the
installed capacity at state level. Accordingly, based on the available data as
well  as  guidelines  of  the  planning  criteria,  it  was  decided  that  80% peak
dispatch from wind projects may be considered for RE projects in Gujarat.

Transmission System Requirement

 It  was  decided  that  phase-wise  transmission  system  augmentation
requirement may be planned depending upon quantum of RE injection at Bhuj
PS as well as for the other wind energy zones in Gujarat (Bhuj-II, Lakadia &
Dwarka).

 For carrying out studies for April 2020 time frame , the following transmission
systems under implementation by GETCO have not considered on account of
delay in implementation beyond Apr’2020:

o Adani – Zerda 400kV D/c (line 3 and line 4)

o Varsana – Halvad 400kV D/c (quad) line

o Halvad – Ranchhodpura 400kV D/c line (one ckt via Sanand)

 Based on the joint  studies for  Gujarat WEZs,  the following schemes were
technically agreed:

PHASE-I: 

A. Injection from 4000MW RE projects under SECI bids ( Tranche I to IV) at
Bhuj PS (by Apr’2020):

i) In  addition  to  existing  2x500MVA  & 2x1500MVA ICTs  at  Bhuj,  the
following augmentation in transformation capacity would be required for
evacuation of ~4000MW RE projects under SECI bids (Tr-I to IV)

o 6x500MVA 400/220kV ICTs (addl)*

o 2x1500MVA 765/400kV (addl)

ii) For injection of any addl RE projects (other than the above 4000MW) in
existing Bhuj PS, 1x500MVA 400/220kV (9th) ICT is required.

iii) Bhachau – Varsana 400kV D/c line remains critically loaded. It  was
observed that the line remains loaded even without  the RE injection at
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Bhuj PS. Further, the SC levels at Bhachau and Varsana exceed 40kA
design rating as they contribute heavily to each other.

*On account of space constraints at Bhuj PS, all future 220kV as well as 400kV
line / ICT bays at Bhuj PS need to be implemented as GIS

B. Transmission System strengthening for relieving overloadings observed
in Gujarat Intra-state system:

i) 3x1500MVA, 765/400kV(/220kV) Lakadia PS
ii) Lakadia  –  Vadodara  765kV  D/c  line  (~350km)  along-with  330MVAr

switchable line reactors at both ends
iii) LILO of Bhachau – EPGL 400kV D/c (triple) line at Lakadia PS
iv) 1x330MVAr,  765kV Bus  reactor  &  1x125MVAr,  420kV Bus  reactor  at

Lakadia PS

 With  the  above  proposed  transmission  system,  loading  on  Bhachau  –
Varsana 400kV D/c line eases out significantly. However, the fault levels at
both  Bhachau  &  Varsana  substations  further  increase  to  over  50kA.
Accordingly,it was decided that  the line may be kept normally open and may
be utilized under contingency conditions. GETCO may make proposal of bus
splitting at Versana to keep Bhachau – Varsana 400kV D/c line normally in
service.

PHASE-II

Transmission System Plan for RE generations at Potential wind energy zones
in Gujarat [Bhuj-II (2000MW), Lakadia (2000MW) & Dwarka (2000MW)]: 

i) Establishment of 2x1500MVA (765/400kV), 4x500MVA (400/220kV) Bhuj-
II  PS  (GIS)  along-with  space  for  8  nos.  220kV  bays  for  wind  farms’
integration

ii) Installation of 4x500MVA, 400/220kV ICTs at Lakadia PS (GIS) along-with
space for 8 nos. 220kV bays for wind farms’ integration

iii) Establishment  of  4x500MVA,  400/220kV  Jam  Khambhaliya   PS  (GIS)
along-with space for 8 nos. 220kV line bays

iv) Extension of Essar – Lakadia/Bhachau 400kV D/c (triple) line upto Jam
Khambhaliya  PS  along-with  63MVAr  Line  Reactor  at  both  ends  (i.e.
Lakadia  &  Jam  Khambhaliya  ends).  Further,  the  existing  line  reactor
(63MVAr) on Bhachau end of EPGL – Bhachau line shall be converted into
switchable Line Reactor.

v) Interconnection of  765kV Bhuj  S/s  with  the proposed Bhuj-II  (GIS)  S/s
through bus extension or 765kV D/c line

vi) Bhuj-II PS – Lakadia PS 765kV D/c line (~120km)
vii) Lakadia  PS  –  Banaskantha  PS  765kV  D/c  line  along-with  240MVAr

switchable LR at Lakadia PS (~150km)
viii) 1x330MVAr, 765kV Bus reactor at Bhuj-II PS & 1x125MVAr, 420kV Bus

reactor each at Bhuj-II PS & Jam Khabhaliya PS

-5-
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 The above system for Jam Khambhaliya PS shall be able to cater RE injection
to  the  tune  of  1500MW  in  Dwarka  area.  For  any additional  RE injection,
additional  system  would  need  to  be  planned  subsequently.  Further,  it  is
observed that loading on Ranchhodpura – Dehgam 400kV D/c line is beyond
850MW  thermal  limit.  Accordingly,  it  was  decided  to  study  the  same
separately.

2. Maharashtra (Osmanabad)

 Osmanabad WEZ potential: 2000MW

RE Despatch in Osmanabad region of Maharashtra

 MSETCL stated that  they have observed about  60% Peak Wind Dispatch
integrated in their system (i.e. about 2800MW out of 4769MW). Further, the
maximum injection observed in an individual wind farm on stand-alone basis
does not exceed 80% of the Installed Capacity.

 Accordingly, based on the available data as well as guidelines of the planning
criteria,  it  was  decided  that  80%  peak  dispatch  from  wind  projects  in
Osmanabad area may be considered for RE projects in the region.

Transmission System Requirement

 Based on the joint studies, the following scheme was technically agreed for
evacuation of power from about 2000MW RE expected to come up in the
Osmanabad area:

i) Establishment  of  4x500MVA,  400/220kV near  Kallam  PS along-with  8
nos. 220kV line bays

ii) 1x125MVAr bus reactor at Kallam PS
iii) LILO of both circuits of  Parli(PG) – Pune(GIS) 400kV D/c line at Kallam

PS along-with:
a. Conversion of 50MVAr fixed Line Reactors on each ckt of Parli(PG) –

Pune(GIS) 400kV D/c line at Parli(PG) end into switchable.
b. Provision of new 50MVAr switchable line reactor at Kallam PS end of

Kallam – Pune(GIS) 400kV D/c line

The meeting ended with a vote of thanks.

---x------x---
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Annexure - I
Joint Study Meeting among CTU, CEA, POSOCO, GETCO & MSETCL 

Date 05.06.2018 & 06.06.2018, Venue - CC Powergirid, Gurgaon

S. 
No. Name S/Shri Designation Mob. No. Email Id.

CEA
1 Awdhesh Kr. Yadav Director 9868664087 awd.cea@gmail.com 
2 Vikas Sachan Asstt. Dir. 7858263649 vikas.cea@gov.in

CTU, Powergrid
3 Ashok Pal GM ashok@powergridindia.com 
4 P.S. Das DGM 9433041837 psda@powergridindia.com
5 Pratyush Singh Sr. Enginer 8826094863 pratyush.singh@powergridindia.com 
6 Shashank Sharma Engineer 7859850082 shashanksharma@powergridindia.com
7 S.M. Fahad Engineer smfahad@powergridindia.com 

NLDC, POSOCO
8 Rahul Chakrabarti Dy. Manager 9599449975 rahulchakrabarti@posoco.in
9 Prabhankar Parwal Engineer 9970702157 pparwal@posoco.in

WRLDC,POSOCO
10 Pradeep Kr. Sanodiya Sr. Engineer 8452045338 psanodiya@posoco.in

MSETCL
11 Deepak Rokade SE(STU) 9167831551 dkrokade@gmail.com

GETCO
12 Dipak H Patel Dy. Engineer 9925213273 desystem@gmail.com
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Western Region Area 3 Summary:
  Desired Interchange:      0.00 MW
  Net Interchange    :  15171.68 MW,   -304.69 MVAR
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  Desired Interchange:      0.00 MW
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Minutes of the Joint Study meeting regarding the issues related to MSETCL 
held on 18.06.2018 & 19.06.2018 at CEA, New Delhi 

Background: 

In the 42nd and 43rd meeting of Standing Committee on Power System .Planning of 
Western Region, it was agreed to carry out joint studies for the following issues: 

i. Evacuation of power beyond Watora - 42rtd SCM
ii. Overloading of 2x315 ICTs at Wardha(PG) -43rd SCM
iii. Overloading of 400 kV Chandrapur-I -Chandrapur-11 Die line -43rd SCM

In addition to above, MSETCL has proposed LILO of one Circuit of 400 kV GWEL -
Bhadaravati Die line (dedicated line of M/s GWEL) at Warora (MSETCL) for drawl of 
MSEDCL's share of power from Mis GWEL generation switchyard directly through 
the STU -network. 

To carry out joint study on above issues, a meeting was held among CEA, <;;:TU, 
POSOCO & MSETCL on 18.06.2018 & 19.06.2018 at CEA, New Delhi. The list of 
participants is enclosed as Annexure - I. 

The details ofthe various cases studied are as given below: 

I. Evacuation of power beyond Warora: The following cases were studied:
(a) Base Case: LILO of Chandrapur-I - Parli 400 kV Sic line at Warora(M)

without 400 kV bus splitting and with interim arrangement of interconnection
of Koradi-11 with Wardha(PG)/Warora(M) e:·

(b) Case A:. LILO of Chandrapur-I - Parli 400 kV S/c line at Warora(M) with bus
splitting at Wardha and with interim arrangement of interconnection of Koradi..,
II with Wardha(PG)/Warora(M) is retained

(c) Case B: LILO of Chandrapur-I -Parli 400 kV Sic line at Warora(M) with final
arrangement for interconnection of Koradi-II i.e. direct connection between
Koradi-11 and Warora(M)

(d) Case C: Case B + Warora(M)-Warora Pool 400 kV Die line
(e).Case D: Case B + LILO of one circuit of Warora Pool -Parli PG 400 kV Die

line at Warora(M) 
(f) Case E: Case C + Wardha -Warora Pool 400 kV Die kept open
(g) Case F: Case D + Wardha - Warora Pool 400 kV D/c kept open

Fault level (in kA) of various 400 kV substations is tabulated below 

Fault level in kA 
400 kV S/s Base Case A CaseB CaseC Case D Case E 

Case 
Warora1M1 33.2 32.2 · 24.5 38.8 34.6 35.9 

Koradi-11 24.3 23.9 20.5 21.6 21.3 21.5 

Warnr'!2 Dnnl A7,:; A'::!.R .d.nR ,:;(\,:; AR� �!=i R 

Wardha-A 68.8 43.4 42.4 42.9 42.7 40.3 

Wardha-B 68.8 52.6 43.7 47.1 45.8 29.8 

-2-

Case· 
F 
33.4 

21.3 

�nR 

40.3 

29.8 



I 
/ . , File No.CEA-PS-�1-24(17)/1/20�8-PSPA-I Division 

/
1/1840/2018(2) 

. 

Power flows on above cases are given below: 

Power Flows in MVA 

Base Case · Case Case Case 

Transmission lines Case A B C D 

Koradi-11 - Wardha 400 
kV S/c line 1x732 1x746 - -

.

-

o• 

Koradi-11- Warora/ IEPL 
400 kV Ole line 1X327 1x327 2x323 2x405 2x404 
Warora(M) _, Ward ha 
400 kV Sic line ·1x385 1x418 - - -

Warora(M) - Chandra 
our-I 400 kV S/c line 1x90 1x83 1x228 1x90 1x92 
Warora(M) - Parli 400 
kV Sic line 1x557 1x552 1x659 1x553 1x553 
Warora(M) - Chandra 

. 

pur-11400 kV Ole line 2x132 2x125 2x335 2x135 2x136 
Tiroda - Warora(M) 400 
kV D/c line 2x500 2x501 2x477 2x528 2x528 
Wardha ..:. Warora Pool 
400 kV D/c line 2x196 2x147 2x75 2x264 2x255 
Warora Pool - Parli 
(PG) 400 kV Die line 2x379 2x374 2x332 2x383 1x379 
Warora(M) - Warora 
Pool 400 kV Die llne - - - 2x456 1x481 
Warora(M) - Parli(PG) 
400 kV D/c line - - - - 1x412 

Case Case 

E F 

- -

2X384 2x388 

- -

1x115 1x110 

1x565 1x561 

2x173 2x165 

2x515 2x517 

- -

2x403 1x404 

2X366 1x339 

- 1x418

From above, it is seen that even aft_er 400 kV bus splitting through series reactor at 
Wardha, fault level of 43.4 kA & 52.6 kA is observed at Wardha-A & Wardha-B 
respectively by keeping the interim arrangement of Koradi-11 - Wardha/Warora in 
service. With the final arrangement (Koradi-11 - Warora(M) 400 kV 0/c line) as in 
Case B, the fault level is within design limits. Further, with connectivity of Warora(M) 
with !STS (Warora Pool 765/400 kV Sis) and keeping Wardha - Warora Pool 400 kV 
0/c line open, short circuit levels are within limits (cases E & F). In view of the above,' 
the following system strengthening as a part of intrastate transmission system was 
agreed: 

i. LILO of Chandrapur-1 - ParH 400 kV S/c line at Warora(M)
ii. LILO of one circuit of Warora Pool - Parli(PG) 0/c line at Warora(M) or

Warora (M) - Warora Pool 400 kV 0/c line
iii. Wardha - Warora Pool 400 kV 0/c line to be kept normally open

The above proposal would be put up in Standing Committee on Transmission for 
further deliberations. 

II. Overloading of 2x315 ICTs at Wardha(PG):
In the 43rd meeting of SCPSPWR held on 11.05.2018, the issue of 

overloading of ICTs at Wardha(PG) was raised . in the NLDC operational 

.-3� 
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feedback. It was stated that each of the 2x315 MVA, 4001220 kV ICTs are loaded 
above 200 MVA after the commissioning of 3x660 MW units at Koradi-I1. 

System studies has been carried out after the updation of 220 kV network of 
Maharashtra system. In the present scenario the loading of 200 MW is seen in 
each 2x315 MVA, 4001220 kV ICT at Wardha(PG) with the full generation at 
Koradi-11 units but no overloading is observed after the implementation of 400 kV 
bus splitting arrangement as agreed in the 41 st meeting of SCPSPWR to control 
ttie fault level at 400 kV bus at Wardha(PG) .. 

It is also observed that the loading on 4001220 kV ICTs at Wardha ·sis would 
further reduce in case of drawl of MSEDCL's share of power from Mis GWEL 
(2x300 MW) through 220 kV Die line from Mis GWEL to Maharashtra system. 

It is agreed that there is no need of any augmentation of 4001220 kV ICT at 
Wardha(PG) Sis at present and any future requirement of augmentation of 
4001220 kV ICTs at Wardha(PG) would be taken up when required. 

Ill. Overloading of 400 kV Chandrapur-1- Chandrapur-11 Die line 

In the 43rd meeting of SCPSPWR, POSOCO. has raised the issue of N-1 non­
compliance of Chandrapur-I - Chandrapur-11 400 kV D/c line during the .less/nil 
generation at Chandrapur�I complex. 

System studies was carried out for the scenario, no generation at 
Chandrapur-I complex and full generation at Chandrapur-11 complex. 

The loading on the Chandrapur-11 .- Chandrapur-I 400 kV Die .line gets 
reduced after implementation LILO of Chandrapur-I - Parli 400 kV�Slc line at 
Warora(M). Further, MSETCL proposed the LILO of one circuit of Chandrapur-I -­
Bhadravati 400 kV 2xD/c line at Chandrapur-11 which is passing nearby 
Chandrapur-11 Sis. The implementation of this LILO is very easy as the line 
passes to nearby of Chandrapur-11. This provides an additional path ifrom 
Chandrapur-11 to Chandrapur-l which make the system N-1 compliant. Also, the 
fault level is within limit at Chandrapur-I, Chandrapur-11 & Bhadravati (34.7 kA, 
34. 7 kA & 32.5 kA respectively) after the implementation of LILO of one circuit of.
Chandrapur-I- Bhadravati 400 kV 2xD/c line at Chandrapur-lL

The following transmission . system is agreed to reduce the loading of 
Chandrapur-11 - Chandrapur-I 400 kV D/c line which makes the system N-1 
compliant: 
i. LILO of one circuit of Chandrapur-I - Bhadravati 400 kV 2xDlc line at

Chandrapur-11

IV. STU connectivity of Mis GWEL generation plant situated at Warora:
To provide the STU connectivity to M/s GWEL (ISGS generation) as per the.
CERC order dated 27.03.2018 on ·the petition no. 245/MP/2016, following options
has been studied:
(a) Case 'A� LILO of one circuit of GWEL - Bhadravati 400 kV Die line at

Warora(M)
(b) Case 8: GWEL - Warora(M) 400 kV D/c line
(c) Case C: Creation of 220 kV level at M/s GWEL through 400/220, 2x315 MVA

ICTs and its interconnection with 220 kV Warora Sis through 220 kV Die line

-4-
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(d) Case D: Case A + LILO of Chandrapur-I - Parli 400 kV Sic line at Warora(M)
(e) Case E: Case B + LILO of Chandrapur-I - Parli 400 kV Sic line at Warora(M)
(f) Case F: Case C + LILO of Chandrapur-I - Parli 400 kV Sic line aiWarora(M)

The power flows for various options studied is tabulated below: 

Power flows (MVA) 
Transmission line Case A Case B Case C Case D Case Case· 

E F 
GWEL-Bhadravati 406 1x410 2x377 2x217 1x316 2x255 2x214 
kVDlc 
GWEL-Warora(M) 400 1x161 -2x95 - 1x254 2X30 -

kV Dlc 
· - Warora(M)-Bhadravati 1x449 - - 1x263 - -

400 kV S/c
GWEL-Warora(220) - -

' 2x69 - - 2x72 
220 kV Dlc

It can be seen that in there is injection of 449 MW and 190 MW power from MSETCL 
system into ISTS system at Bhadrawati in CASE A (through Warora- Bhadrawati 400 
kV SC line) and CASE B (through Warora-Bhadrawati 400 kV DIC lines) 
respectively. The injection gets reduced to .254 MW and 60 MW in CASE D and 
CASE E respectively with LILO of Chandrapur-I - Parli 400 kV Sic line at.,Warora(M) 

.'a,;. 
... 

Therefore, proposal of LILO of one circuit of GWEL - Bhadravati 400 kV Dlc line at 
Warora(M) as in CASE A or proposal of GWEL - Warora(M) 400 kV Dlc line as in 
CASE B for drawal of MSEDCL share- of power from GWEL bus actually injects 
power into the ISTS system. 
- ' 

With proposal -of creation of 220 kV level at Mis GWEL through 4001220, 2x315 MVA 
ICTs and its interconnection with 220 kV Warora Sis through 220 kV Dlc line as in 
CASE C and CASE F, there is drawal of about 140 MW from GWEL into MSETCI.: 
system. 

Accordingly, the following system is proposed for providing connectivity to MSETCL 
for drawing MSEDCL share of power from Mis GWEL: 

• Installation of 4001220, 2x315 or 500 MVA ICTs at  GWEL generation
switchyard along with associated ICT bays

• 2 nos. 220 kV line bays.
• GWEL - Warora (M) 220 kV Die line

-5-
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Annexure-1 
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Awdhesh Kr. 
2 Yadav Director, CEA awd.cea@amail.com 
3 Vikas Sachan AD, CEA vikas.cea®amial.com 

Kanhaiya Singh 
4 Kushwaha AD, CEA kanhaivasinahk®amail.com 

prat�ush.singh@gowergridindia.c 
5 Pratyush Singh SE,CTU om 
6 P.S Das DGM, CTU osdas@ooweraridindia.com 
7 N. Nallarasan DGM, POSOCO nallarasantronosoco.in 
8 Paresh BhaQwat CE, MSEDCL ccnnmsedcltronmail.com 
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Studies of Intrastate system of MSETCL Base Case
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Studies of Intrastate system of MSETCL Case A
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Studies of Intrastate system of MSETCL Case B
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Studies of Intrastate system of MSETCL Case C
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Studies of Intrastate system of MSETCL Case D
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Studies of Intrastate system of MSETCL Case E
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Studies of Intrastate system of MSETCL Case F
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File No.CEA-PS-11-24(17)I1I2018-PSPA-I Division 
1/184112018(3) 

Minutes of the meeting held on 19.07.2018 at CEA, New Delhi to discuss the 

issue regarding the STU connectivity of Mis GWEL (ISGS) 

The list of participants is enclosed as Annexure -.I. 

1. Chief Engineer, PSPA-1 welcomed the participants to the meeting and stated
that as per CERC order dated 09.03.2018, an inter-state generating station
{ISGS) can be connected to both STU network and ISTS network for supply of
pow_ers to the beneficiaries within and outside the home state. He stated that
M/s GWEL, which is an ISGS with 2x300 MW of installed capacity has PPA of
550 MW (200 MW to MSEDCL, 200 MW to Dadra & Nagar Haveli and 150 MW
to TANGEDCO). Currently, Mis GWEL .is connected with ISTS network through
dedicated GWEL-Bhadravati 400 kV D/c line and all the beneficiaries are
drawing their share of power through ISTS network and paying the respective
ISTS charges. As per the PPA, Maharashtra has to draw its share of power
from generation bus of GWEL. CERC in its order dated 2708-2018 in respect of
petition filed by MSEDCL has al�o directed MSEDCL to ·make arrangement for
drawl of their 200 MW of share from GWEL bus bar .. Now, Maharashtra wants
to draw their share of power through STU network to avoid the ISTS charges,..

2. CEA stated that the various options for providing connectivity with GWEL
switchyard to MSETCL for drawl of MSEDCL share has been jointly studied
{with CTU, CEA, POSOCO and MSETCL on 18.07.2018) and the same is given
below: l;:i° 

(a) Case-A: LILO of one ckt. of GWEL-Bh.adravati 400 kV D/c line at Warora
(M)

(b) Case-B: GWEL-Warora (M) 400 kV Die line

(c) Case-C: Creation of 220 kV level at Mis GWEL through 4001220, 2x315

MVA ICTs and interconnection it with 220 kV Warora Sis through 220

kV Die line

(d) Case-D: Case-A + LILO of Chandrapur-1 - Parli 400 kV Sic line at

Warora (M)

(e) Case-E: Case-8 + LILO of Chandrapur-1 - Parli 400 kV Sic line at

Warora (M)

(f) Case-F: Case-C + LILO of Chandrapur-1 - Parli 400 kV Sic line at

: 'Warora (M)
.. ,. �;, 

.; 

The power flows for various options studied is tabulated below: 

Power flows (MVA) 
Transmission line Case-A Case-8 Case-C Case-D Case-E Case-F 
GWEL�Bhadravati 1x410 2x377 2x217 1x316 2x255 2x214 
400 kV S/C or D/C 
line 
GWEL-Warora (M) 1x161 -2x95 - 1x254 2x30 ·-

400 kV S/C or D/C 
line 
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1£ Warora (M) 1x449 - - 1x263 - -

f -Bhadravati 400 kV
S/C line
GWEL-Warora(220) -

220 kV D/C line 
- 2x69 . 

-

> 2x72 -

From the above, it can be seen that there is injection of 449 MW and 190 MW 
power from MSETCL system in1o ISTS system at Bhadrawati in Case-A 
(through Warora- Bhadrawati 400 kV S/C line)' and in Case-B (through Warora­
Bhadrawati 400 kV D/C Hnes) respectively. The injection gets reduced to 254 
MW and 60 MW in Case-D and Case-E respectively with LILO of Chandrapur-1 
- Parli 400 kV Sic line at Warora (M).

Therefore, proposal of either LILO of one circuit of GWEL-Bhadravati 400 kV
-D/c line at Warora(M) as in Case-A or GWEL-Warora(M) 400 kV D/c line· as in
Case-8 .does not serve the purpose of drawl of MSEDCL share of power from
GWEL bus. It is seen that with the above proposals Maharashtra injects power
into the ISTS system.

With the proposal of creation of 220 kV level at Mis GWEL through 400/220,
2x315 MVA ICTs and its interconnection with 220 kV Warora S/s through 220
kV D/c line as in Case-C and Case-F, Maharashtra draws about 140 MW of
power from GWEL

Accordingly, following system is proposed for providing connectivit/fo MSETCL
for drawing MSEDCL share of power from Mis GWEL:

• Installation of 400/220, 2x315 or 500 MVA ICTs at GWEL generation
switchyard along with associated ICT bays

• 2 nos. 220 kV line bays.
• GWEL_ - Warora (M) 220 kV D/c line

3. MSETCL representative stated that they were planning to implement ULO or
one pircuit of GWEL-Bhadravati 400 kV D/c line at Warora (M) for drawing
Maharashtra share of power from GWEL as the proposal requires minimal
investment and has Jess implementation time.

4. CTU representative stated that with the ULO of one circuit of GWEL­
Bhadravati 400 kV D/c line at Warora (M), the dedicated nature of the GWEL­
Bhadravati 400 kV 0/c line would be lost. The studies also shows that with the
LILO Maharashtra is not drawing power from· GWEL but is injecting about 450
MW into ISTS grid, which is not desirable. Further, in the event of outage of
Warora (M)-Bhadravati 400 kV line, GWEL-Bhadravati 400 kV SIC may get
overloaded.

5. POSOCO representative endorsed the views of CEA and CTU. He stated that· · 
for drawl of 200 MW of share of Maharashtra from GWEL, MSETCL need to
create 220 kV level in GWEL switchyard through implementation of 400/220 kV

-3-
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ICTs as indicated in the studies and from there draw 220 kV DIC line to Warora 
. (M). 

6. MSETCL representative stated that interstate and intra state transmission
system are interconnected and there would always be flow from intra to
interstate and vice versa. Creation of 220 kV level in GWEL generation
switchyard would amount to creating a new 400/220 kV substation and it would
be a costly proposal.

7. CEA, CTU and POSOCO were of the opinion that MSETCL may finalize the
proposal of 400/220, 1x315 or 500 MVA ICT at GWEL generation switchyard
along with associated ICT bays for drawl of MSEDCL share from GWEL
through 220 kV lines.

8. MSEDCL representative stated that presently, they are paying Poe charges for
drawl of their share of power from GWEL, as they are drawing. their share from
ISTS point (Bhadravati 400 kV substation). He suggested that for drawl of their
share of power directly from GWEL switchyard, whatever transmission system
is proposed, the same needs to be implemented at the earliest to avoid levying
of PoC charges. He requested MSETCL to finalize and implement the scheme
at the earliest.

9. GWEL representative stated that space for two nos. of 400 kV bays was
available at generation switchyard, however, the availability of space for
creation of 220 kV level in their switchyard needs to be ascertained:,·

10. MSETCL. representative stated that they need to discuss the proposal of
creation of 220 kV level in GWEL generation switchyard for drawl of
Maharashtra power with their management.

11. After further deliberations, the following was agreed:

a. MSETCL to convey their views regarding the proposal for installation of
400/220, 1x315 or 500 MVA ICT at GWEL generation switchyard along

· with associated ICT bays for drawl of MSEDCL share from GWEL
through 220 kV lines.

b. Mis GWEL and MSETCL to jointly explore the availability of space for
creation of 220 kV level in GWEL generation switchyard.

The meeting ended with thanks to the chair. 
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Base CaseSTU connectivity of M/s GWEL 

374034
EMCO

1.0
404.3

275.0

-75.0L
275.0

-75.0L

1.0
404.7

281.5285.0
281.5285.0

374037
CHANDRPR-II

1.0
404.5

374006
CHANDRAPUR I

1.0
404.5374032

TIRODA

1.0
407.4

350.9348.6
350.9348.6

280.6288.2

487.8476.5
487.8476.5

407.2400.4

323.6309.9
323.6309.9

288.2 306.3

54.943.0
54.943.0

50.337.0
50.337.0

2

129.3 133.6
129.3 133.6

374007
BHADR4

1

1.0
399.5

758.2754.7

537.3534.5

1.0
401.5

407.2400.4

402.6 416.3

374062
NANDED40

1.0
404.4

170.3 175.6
170.3 175.6

374041
PARLI-PG

1.0
401.6

235.1

11

232.8
235.1

11

232.8

367.6 388.0
367.6 388.0

375.4375.6
375.4375.6

374033
WARORA-MS

374005
PARLI-GIRWAL

1.0
402.3

374038
KORADI-II

1.0
404.6

1.0
404.0

374035
IEPL

374099
WARDHA-SPLT

1.0
405.2

374091
WARORA POOL

372498
EMCO

1.0
220.0

1

1

1

1

378091
WARORA POOL

1.0
766.0

1
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STU connectivity of M/s GWEL Case A

374034
EMCO

1.0
404.3

275.0

-75.0L
275.0

-75.0L

1.0
404.7

408.2410.7

448.3449.9

374037
CHANDRPR-II

1.0
404.5

374006
CHANDRAPUR I

1.0
404.5374032

TIRODA

1.0
407.5

238.9236.9
238.9236.9

291.3298.9

493.7482.3
493.7482.3

410.8403.9

212.6194.2
212.6194.2

298.9 316.2

90.584.9
90.584.9

81.575.2
81.575.2

2

131.1 135.6
131.1 135.6

374007
BHADR4

1

1.0
399.5

753.4749.8

488.8485.9

1.0
401.5

158.5 161.2

410.8403.9

407.0 420.8

374062
NANDED40

1.0
404.5

160.6 166.4
160.6 166.4

374041
PARLI-PG

1.0
401.5

241.7

11

239.4
241.7

11

239.4

364.9 385.3
364.9 385.3

373.1373.3
373.1373.3

374033
WARORA-MS

374005
PARLI-GIRWAL

1.0
402.2

374038
KORADI-II

1.0
404.7

1.0
404.0

374035
IEPL

374099
WARDHA-SPLT

1.0
405.2

374091
WARORA POOL

372498
EMCO

1.0
220.0

1

1

1

1

378091
WARORA POOL

1.0
766.1

1



STU connectivity of M/s GWEL Case B

374034
EMCO

1.0
404.7

275.0

-75.0L
275.0

-75.0L

1.0
404.7

374.7377.2
374.7377.295.2 95.0

374037
CHANDRPR-II

1.0
404.6

374006
CHANDRAPUR I

1.0
404.6374032

TIRODA

1.0
407.5

278.8276.6
278.8276.6

287.5295.2

491.7480.3
491.7480.3

409.6402.7

252.7236.0
252.7236.0

295.2 312.8

75.467.5
75.467.5

68.359.4
68.359.4

2

130.5 134.9
130.5 134.9

374007
BHADR4

1

1.0
399.5

755.1751.5

505.9503.1

1.0
401.5

95.2 95.0

409.6402.7

405.5 419.3

374062
NANDED40

1.0
404.5

164.0 169.6
164.0 169.6

374041
PARLI-PG

1.0
401.6

239.5

11

237.1
239.5

11

237.1

365.9 386.2
365.9 386.2

373.9374.1
373.9374.1

374033
WARORA-MS

374005
PARLI-GIRWAL

1.0
402.3

374038
KORADI-II

1.0
404.7

1.0
404.0

374035
IEPL

374099
WARDHA-SPLT

1.0
405.4

374091
WARORA POOL

372498
EMCO

1.0
220.0

1

1

1

1

378091
WARORA POOL

1.0
766.1

1



STU connectivity of M/s GWEL Case C

374034
EMCO

1.0
405.3

275.0

-75.0L
275.0

-75.0L

1.0
404.9

214.0217.1
214.0217.1

374037
CHANDRPR-II

1.0
404.8

374006
CHANDRAPUR I

1.0
404.8374032

TIRODA

1.0
407.5

360.3357.8
360.3357.8

283.3291.3

489.5478.0
489.5478.0

405.2398.4

365.4351.3
365.4351.3

291.3 309.4

67.355.5
67.355.5

61.448.2
61.448.2

2

129.2 133.1
129.2 133.1

374007
BHADR4

1

1.0
399.5

756.8753.3

524.8522.0

1.0
401.7

405.2398.4

400.6 414.3

374062
NANDED40

1.0
404.5

172.0 177.3
172.0 177.3

374041
PARLI-PG

1.0
401.7

234.5

11

232.2
234.5

11

232.2

368.3 388.7
368.3 388.7

375.5375.7
375.5375.7

374033
WARORA-MS

374005
PARLI-GIRWAL

1.0
402.6

374038
KORADI-II

1.0
404.7

1.0
404.1

374035
IEPL

374099
WARDHA-SPLT

1.0
405.7

374091
WARORA POOL

372498
EMCO

1.0
224.9

69.21

1

68.6

69.21

1

68.6

378091
WARORA POOL

1.0
766.1

1



STU connectivity of M/s GWEL Case D

374034
EMCO

1.0
403.4

275.0

-75.0L
275.0

-75.0L

1.0
403.7

312.6316.3

261.1264.4

374037
CHANDRPR-II

1.0
403.9

374006
CHANDRAPUR I

1.0
403.9374032

TIRODA

1.0
407.3

121.9118.5
121.9118.5

307.3313.3

92.083.7

501.6490.4
501.6490.4

404.9398.1

117.886.4
117.886.4

313.3 328.5

51.839.7
51.839.7

47.634.0
47.634.0

2

126.3 129.2
126.3 129.2

374007
BHADR4

1

1.0
399.5

746.6742.8

417.0413.5

1.0
400.6

252.4 254.0546.3 552.7

404.9398.1

374062
NANDED40

1.0
404.4

141.4 147.7
141.4 147.7

374041
PARLI-PG

1.0
400.7

248.3

11

245.9
248.3

11

245.9

354.9 374.7
354.9 374.7

324.8324.9
324.8324.9

374033
WARORA-MS

374005
PARLI-GIRWAL

1.0
401.6

374038
KORADI-II

1.0
404.5

1.0
403.4

374035
IEPL

374099
WARDHA-SPLT

1.0
404.6

374091
WARORA POOL

372498
EMCO

1.0
220.0

1

1

1

1

378091
WARORA POOL

1.0
766.0

1



STU connectivity of M/s GWEL Case E

374034
EMCO

1.0
403.8

275.0

-75.0L
275.0

-75.0L

1.0
403.7

251.8255.9
251.8255.931.6 30.5

374037
CHANDRPR-II

1.0
404.0

374006
CHANDRAPUR I

1.0
404.0374032

TIRODA

1.0
407.3

141.5137.7
141.5137.7

305.6311.6

105.796.4

500.7489.5
500.7489.5

404.2397.4

135.7106.9
135.7106.9

311.6 326.9

58.146.0
58.146.0

53.239.7
53.239.7

2

125.9 128.6
125.9 128.6

374007
BHADR4

1

1.0
399.5

747.3743.6

424.8421.3

1.0
400.6

31.6 30.5548.4 554.9

404.2397.4

374062
NANDED40

1.0
404.4

142.9 149.1
142.9 149.1

374041
PARLI-PG

1.0
400.8

247.2

11

244.9
247.2

11

244.9

355.2 375.0
355.2 375.0

324.2324.3
324.2324.3

374033
WARORA-MS

374005
PARLI-GIRWAL

1.0
401.7

374038
KORADI-II

1.0
404.5

1.0
403.4

374035
IEPL

374099
WARDHA-SPLT

1.0
404.8

374091
WARORA POOL

372498
EMCO

1.0
220.0

1

1

1

1

378091
WARORA POOL

1.0
766.0

1



STU connectivity of M/s GWEL Case F

374034
EMCO

1.0
404.7

275.0

-75.0L
275.0

-75.0L

1.0
403.7

211.1214.2
211.1214.2

374037
CHANDRPR-II

1.0
404.1

374006
CHANDRAPUR I

1.0
404.2374032

TIRODA

1.0
407.3

133.2127.9
133.2127.9

310.1316.0

101.689.3

503.1491.8
503.1491.8

402.8395.9

159.8131.3
159.8131.3

316.0 330.9

74.062.6
74.062.6

67.354.5
67.354.5

2

126.0 128.6
126.0 128.6

374007
BHADR4

1

1.0
399.5

745.2741.4

404.3400.6

1.0
400.7

544.8 551.1

402.8395.9

374062
NANDED40

1.0
404.4

143.1 149.3
143.1 149.3

374041
PARLI-PG

1.0
400.8

247.2

11

244.8
247.2

11

244.8

355.5 375.4
355.5 375.4

324.7324.8
324.7324.8

374033
WARORA-MS

374005
PARLI-GIRWAL

1.0
401.8

374038
KORADI-II

1.0
404.5

1.0
403.4

374035
IEPL

374099
WARDHA-SPLT

1.0
405.1

374091
WARORA POOL

372498
EMCO

1.0
224.7

72.31

1

71.6

72.31

1

71.6

378091
WARORA POOL

1.0
766.0

1



F. No. 367-12/4/2018-GEC

Government of India

Ministry of New and Renewable Energy 

(Green Energy Corridor) 

ORDER 

Block 14, CGO Complex, Lodhi Road, 

New Delhi- I I 0003, Dated: 8th June 2018 

Subject: Sub-Committee for Review of ISTS Connectivity for Renewable Energy power 

plants. 

The Government of India has set an ambitious target of reaching 175 G W of installed 

capacity from renewable energy sources including I 00GW from Solar and 60 GW from 

Wind by the year 2022. The trajectory of capacity addition of RE Power is to the tune of 30 

GW, 40 GW & 40 GW in the years 2019-20, 2020-21 and 2021-22 respectively. To ensure 

capacity addition as per the above trajectory, coordinated efforts are required on part of 

various stakeholders for ensuring availability of encumbrance-free land for upcoming 

projects and planning of associated transmission systems and transmission corridors. 

2. A Sub-Committee for Review of ISTS Connectivity for Renewable Energy power

plants is here by constituted for aiding the Committee for better implementation of RE

projects notified vide order no. 367-12/2/2018-GEC and dated 17.04.2018, with the following

members:

a. Sh. Ravinder Gupta, Chief Engineer, CEA

b. Dr. Subir Sen, C.0.0. (CTU Planning), PGCIL

c. Dr. A.K. Tripathi, Director General, National Institute of Solar Energy

d. Sh. S. K. Mishra, Director (PS), SECI

e. Sh. Girish Kumar, Director (GEC), MNRE - Coordinator & Member (Secretary) 

3. The mandate of the Committee would be as follows:

a. Review of the solar and wind resource potential area-wise.

b. Expected solar and wind power projects to come up by 2022 with year-wise

trajectory.

c. Review of PGCIL's substation wise available capacity m point of view of

connectivity to ISTS.

d. Any other issue related to the context, as felt appropriate by the Committee.
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4. The first meeting of the above committee has been convened on 1 ih June 20 I 8

(Tuesday) at 3pm in room no. 1009, Pt. Deendayal Upadhyaya Antyodaya Bhawan, CGO

Complex. The members of the Committee are requested to kindly make it convenient to

attend the meeting.

To 

I. All members of the Committee

Copy for information to: 

1. PPS to Secretary, MNRE

2. PPS to AS, MNRE

3. PPS to JS (Solar), MNRE

(',\1Jv
(Girish Kumar) 

Director 

011-24368915

C,�� 
(Girish Kumar) 

Director 



Annexure-13B 

Transmission scheme for Renewable Energy Zones (REZs) 

 
 
Govt. of India had set a target for establishing 175 GW renewable capacity by 2022 
which includes 100 GW Solar, 60 GW Wind generation capacity. Recently Govt. of 
India scaled up its renewable target to 227GW by 2022 comprising 113.5GW Solar, 
66.6 GW Wind, 31GW from floating solar & off shore wind and balance is from SHP & 
Biomass (Out of which, 49.5GW solar & 46.6GW wind is already 
commissioned/pipeline in different stages.   
 
To plan transmission scheme for envisaged Renewable  (wind/Solar) energy zones 
(REZs) comprising Wind, Solar or both the resources, pockets/ complexes are 
identified based on inputs from various state agencies in consultation with MNRE.  
Based on inputs, solar (50GW) and wind (16.5GW) generation is envisaged in seven 
(7) RE rich states i.e. Tamil Nadu, Andhra Pradesh, Karnataka, Gujarat, Maharashtra, 
Rajasthan and Madhya Pradesh.  
 
Most of the wind and solar pockets are located in different complexes in above states. 
However, some of complexes/ pockets are common for both Wind & Solar (Hybrid) 
resources say for Kurnool in Andhra Pradesh, Kutch & Dwarka/Jamnagar in Gujarat 
for which common transmission scheme is identified. 
 
Gestation period of RE project is short in comparison to development of its 
transmission facilities, therefore transmission implementation need to be taken up in 
advance so that it can match with renewable generation.   
 

A) Transmission system to facilitate evacuation from potential Solar 
Energy Zones: 50,000 MW 
 
To plan transmission scheme for envisaged solar generation, Solar potential zones in 
various districts of six (6) RE rich states were identified by SECI in association with 
MNRE for 50 GW quantum. The information was finalized by SECI in consultation with 
Solar Power developers & MNRE.  
 
Details of prioritized SEZs (50,000 MW) in two phases i.e. 2020 & 2021 as under: 
 

State/District Taluk/Tehsil Ph-1(GW) Ph-2(GW) Total 

    2020 2021   

Rajasthan         

Jaisalmer Ramgarh 2.5 1.5 4 

  Fatehgarh 2.5 1.5 4 

Jodhpur Phalodi 2 1 3 

Bikaner Koyalat /Pugal 3 1 4 

Barmer Barmer 0 5 5 

Subtotal   10 10 20 

Andhra Pradesh         



State/District Taluk/Tehsil Ph-1(GW) Ph-2(GW) Total 

    2020 2021   

Kurnool Gooty 2.5 0 2.5 

Ananthpuram Urvakonda 0 2.5 2.5 

Subtotal   2.5 2.5 5 

Karnataka         

Gadag   0 2.5 2.5 

Bidar   0 2.5 2.5 

Subtotal   0 5 5 

Gujarat         

Kutch Rapar 3 2 5 

Banaskantha Vav /Tharad 0 2.5 2.5 

Jamnagar Lalpur 1 1.5 2.5 

Subtotal   4 6 10 

Maharashtra         

Solapur   1 1.5 2.5 

Wardha   0 2.5 2.5 

Subtotal   1 4 5 

Madhya Pradesh         

Rajgarh   2.5 0 2.5 

Khandwa   0 2.5 2.5 

Subtotal   2.5 2.5 5 

Total   20 30 50 
 
 
 

B) Transmission system to facilitate evacuation from potential Wind 
Energy Zones: 16,500 MW 
 
In order to identify wind potential rich pockets, an exercise was conducted with MNRE, 
National institute of Wind Energy (NIWE), STUs, State Nodal Agency of wind resource  
rich states, POWERGRID and wind developers/IPPs. 
 
Based on various inputs like district wise NIWE potential, SNA developable potential, 
pooling station wise wind capacity sanctioned by STU, RE applications received in 
ISTS by CTU & detailed discussion with MNRE, wind IPPs/developers, prioritized wind 
energy zones (WEZ) along with its quantum were identified, which may come up by 
2022 in wind resource rich states. Subsequently, based on bidding timeline, SECI 
provided phasing details of prioritized WEZs (16,500 MW) in two phases i.e. 2020 & 
2021 as under: 
 
 
 
 
 



 

State/District 
 

Taluk/Tehsil Ph-1 GW 
(2020) 

Ph-2 GW 
(2021) 

Total(GW) 

Tamil Nadu         

Karur   1.5 1 2.5 

Tirunelvelli   - 0.5 0.5 

Subtotal   1.5 1.5 3 

Andhra Pradesh  

Kurnool   2 1 3 

Subtotal   2 1 3 

Karnataka   

Koppal   2.5 - 2.5 

Subtotal   2.5 - 2.5 

Gujarat  

Kutch Bhuj - 2 2 

  Lakadiya 2 - 2 

Dwarka   1 1 2 

Subtotal   3 3 6 

Maharashtra  

Osmanabad  - 2 2 

Subtotal   - 2 2 

Total   9 7.5 16.5 
 
 

C) Study Assumptions 
 
1. Considering envisaged RE (wind & solar) capacity addition and to achieve Load-

generation balance, Thermal generation dispatch is reduced upto 50% of total 
Installed capacity. At some of the locations, thermal generation is even needed to 
be backed down. 

 
2. Solar & wind generation dispatch is considered as 80% & 70% (except for 

Rajasthan wind dispatch as 40% due to complementary pattern) 
 

3. All  India Demand is considered as per the 19th EPS of CEA 
 

4. Long term RPO trajectory for Solar & non-solar for 2021-22 is considered as per 
MOP order dated 14.06.18 

 
5. Transmission system is proposed considering forming a ring for RE complexes 

 
D) Proposed Inter State Transmission Scheme for Wind & Solar Energy 

Zones  
 
Comprehensive transmission system for Solar & Wind Energy Zones in two phases 
(2020 & 2021) is evolved as under: 



 

Phase-I Solar & Wind Energy Zone Transmission Schemes: 
1. Composite transmission scheme for Solar Energy Zone in 

Rajasthan(10,000 MW)  
Jaisalmer 5GW (Ramgarh 2.5GW, Fatehgarh 2.5GW), Jodhpur (2GW) & Bikaner 
(3GW)  
 

 Establishment of 400/220kV 5x500 MVA pooling station (RE PP1) at suitable 
location in Jaisalmer Distt (near Ramgarh/Kuchheri) 

 Establishment of 765/400/220kV 4x1500 MVA, 5x500 MVA pooling station (RE 
PP2) at suitable location in Jaisalmer Distt (near Fatehgarh)  

 Establishment of 765/400/220kV 2x1500 MVA, 4x500 MVA pooling station (RE 
PP3) at suitable location in Jodhpur Distt (between Phalodi & Osian) 

 Establishment of 400/220kV, 6x500 MVA pooling station (RE PP4) at suitable 
location in Bikaner Distt  (between Pugal & Kolayat) 

 Establishment of 765/400kV, 2x1500 MVA substation at suitable location near Sikar 
(new) 

 Sikar (New)– Jhatikara 765 kV D/c Line 

 Sikar (New)– Sikar (PG) 400 kV D/c Line  

 RE PP1 (near Ramgarh) – RE PP2 (near Fatehgarh) 400 kV  D/c Line (Twin HTLS 
on M/c tower)   

 LILO of both ckts of 765 kV Fatehgarh (TBCB) – Bhadla (PG) D/c line  at RE PP2 
(near Fatehgarh) (Charged at 400kV ) 

 Charging of Fatehgarh PP2 to Bhadla section at 765kV level 

 RE PP1 (near Ramgarh) – Jaisalmer -2 (RVPN) 400 kV  D/c Line (Twin HTLS) 

 RE PP2 (near Fatehgarh) – RE PP3 (near Osian) 765 kV  D/c Line  

 RE PP3 (near Osian) – Ajmer (PG) 765 kV D/c Line  

 RE PP3 (near Osian) –Jodhpur (new) [RVPN] 400 kV  D/c Line (Twin HTLS) 

 Ajmer – Bhiwani 765kV D/c line  

 RE PP4 (near Bikaner) - Sikar (New) 400 kV  2xD/c Line (Twin HTLS on M/c tower)    

 LILO of one ckt of 400kV Bikaner (RVPN) – Sikar(PG) D/c line at RE PP4 (near 
Bikaner)  

 220kV line bays for interconnection of solar projects (35 nos) 

 Augmentation of 765/400KV & 400/220kV  Transformation capacity at various 
substations  

 Associated Reactive compensation          
    Estimated Cost : Rs 9180 Cr.  

 

2. Composite scheme for Solar & Wind Energy Zone in Andhra 
Pradesh(4500 MW) 
Kurnool HEZ (4500MW:2500 MW Solar & 2000 MW Wind), AP 

 Establishment of 765/400/220kV 3x1500 MVA, 9x500 MVA Pooling station at 
suitable location in Kurnool Distt  

 Kurnool PS -  Kurnool(new) 765 kV  D/c Line-100km 

 Kurnool PS-Maheshwaram(PG) 765 kV  D/c Line-250km 

 220kV line bays for interconnection of wind projects (15 nos) 

 1x330 MVAr (765kV) & 1x125MVAr (400kV) bus reactor at Kurnool PS 



 240 MVar Switchable line reactors at both ends of Kurnool PS –Maheshwaram(PG) 
765 kV  D/c Line 

         

    Estimated Cost:  Rs 2730 Cr 
 

3. Wind Energy Zone in Karnataka (2500 MW) 

Koppal WEZ (2500MW), Karnataka 

 Establishment of 400/220 kV 5x500 MVA pooling Substation in a suitable location 
in Koppal distt.  

 Koppal PS - Munirabad 400 kV D/c (HTLS) Line-50 km 

 Koppal PS - Narendra (New) 400 kV D/c( HTLS) Line-125 km 

 220kV line bays for interconnection of wind projects (8 nos) 

 1x125 MVAr bus reactor at Koppal PS 
 

   Estimated Cost:  Rs 730 Cr 

4. Wind Energy Zone in Tamil Nadu(1500 MW) 

Karur WEZ (1500MW), Tamil Nadu        

 Establishment of 3x500 MVA, 400/230 kV Karur Pooling Station  

 LILO of Pugalur - Pugalur(HVDC) 400 kV D/c (Quad) line at Karur PS(50 km) 

 230kV line bays for interconnection of wind projects (5 nos) 

 1x125 MVAr Bus reactor at Karur PS 

       Estimated Cost:  Rs 450 Cr 
 

5. Composite scheme for Solar & Wind Energy Zone in Gujarat (7000 

MW) 

(a) Kutch 5000 MW (Rapar SEZ 3000 MW and Lakadiya WEZ 2000 GW) 
 

 Establishment of 4x1500MVA & 10x500MVA, 765/400kV/220kV at Lakadia PS  

 Lakadia – Vadodara 765kV D/c line ~350km 

 Lakadia PS – Banaskantha PS 765kV D/c line - 200 km 

 LILO of Bhachau – EPGL 400kV D/c (triple) line (both ckt) at Lakadia PS -2X50 
km 

 220kV line bays for interconnection of wind & solar projects (17 nos) 

 1x330MVAr, 765kV Bus reactor & 1x125MVAr, 420kV Bus reactor at Lakadia 
PS & line reactive compensation 

   
Estimated Cost:  4465 Cr 

 
(b) Jamnagar SEZ 1000 MW & Dwarka WEZ 1000 MW 

 

 Establishment of 4x500MVA, 400/220kV Jam Khambhaliya  PS (GIS) (near 
Jamnagar and Dwarka district border)  



 Extension of Essar – Lakadia/Bhachau 400kV D/c (triple) line upto Jam 
Khambhaliya PS -40 km 

 220kV line bays for interconnection of wind & solar projects - 7 nos 

 1X125 MVAR, 420 kV Bus Reactor at Jam Khambhaliya  PS (GIS) & line reactive 
compensation 

  

Estimated Cost: 480 Cr 
 

6. Solar Energy Zone in Maharashtra (1000 MW) 

Solapur 1000 MW  

 Establishment of 400/220 kV, 2X500 MVA at Solapur PP (near Mohol) 

 Solapur pooling point - Solapur PS 400 kV D/c line (twin HTLS) -50 km 

 220 kV line bays for interconnection of wind & solar projects(3 nos) 

 1X125 MVAR, 420 kV Bus Reactor at Solapur PP 
 
Estimated Cost:  335 Cr 
 

7. Solar Energy Zone in Madhya Pradesh (2500 MW) 

Rajgarh 2500 MW  

 Establishment of 400/220 kV,  5X500 MVA at Rajgarh PS 

 Rajgarh PS -Bhopal 400 kV D/c line (HTLS) -150 km 

 Rajgarh PS –Shujalpur 400 kV D/c line (HTLS) -80 km 

 220 kV line bays for interconnection of solar & wind projects (8 nos) 

 1X125 MVAR, 420 kV Bus Reactor at Rajgarh PP 
 
Estimated Cost:  790 Cr 

 

Total Estimated Cost for Ph-1 (29 GW): about Rs.19160 Cr. 
 

 

Phase-II Solar & Wind Energy Zone Transmission Schemes: 
1. Composite transmission scheme for Solar Energy Zone in 

Rajasthan (10,000 MW) 
Jaisalmer (3 GW i.e. Ramgarh 1.5 GW, Fatehgarh- 1.5 GW), Jodhpur (1GW), 
Barmer (5GW) & Bikaner (1 GW) complex 

 Augmentation of transformation capacity at 400/220kV 3x500 MVA pooling station 
(RE PP1) at suitable location in Jaisalmer Distt (near Ramgarh) 

 Augmentation of transformation capacity 400/220kV, 3x500 MVA pooling station 
(RE PP2) at suitable location in Jaisalmer Distt (near Fatehgarh) 

 Augmentation of transformation capacity 400/220kV, 2x500 MVA pooling station 
(RE PP3) at suitable location in Jodhpur Distt (between Phalodi & Osian) 

 Augmentation of transformation capacity 400/220kV, 2x500 MVA pooling station 
(RE PP4) at suitable location in Bikaner Distt  (between Pugal & Kolayat) 

 Establishment of 765/400/220kV 4x1500 MVA, 10x500 MVA  pooling station (RE 
PP5) at suitable location in Barmer Distt  



 Establishment of 400/220kV, 2x500 MVA pooling station at suitable location near 
Bhinmal (new)  

 RE PP1 (near Ramgarh) – RE PP2 (near Fatehgarh) 400 kV  D/c Line (2nd Twin 
HTLS on M/c tower)  

 RE PP5 (suitable location Barmer Distt) – RE PP3 (near Osian) 765kV D/c line  

 RE PP5 (suitable location Barmer Distt) – Barmer (RVPN) 400 kV D/c Line  

 RE PP5 (suitable location Barmer Distt) – Bhinmal (new) 400kV D/c line (Twin 
HTLS) 

 Bhinmal (new) – Chittorgarh (PG) 400kV D/c line (Twin HTLS) 

 Bhinmal (new) – Bhinmal 400kV D/c line  

 Bhadla – Bikaner 765kV D/c (2nd)  line 

 RE PP3 (near Osian/Phalodi) – Sikar (New) 765 kV D/c Line  

 Sikar (New)– Meerut 765 kV D/c Line 

 220kV line bays for interconnection of solar projects (35 nos) 

 Augmentation of 400/220kV Transformation capacity at various substations  

 Associated Reactive compensation          
 

Estimated Cost : Rs 8265 Cr.  

2. Wind Energy Zones in Tamil Nadu (1500 MW) 
 

(a) Tirunelveli WEZ (500 MW), Tamil Nadu 

 Augmentation of transformation capacity with 400/230kV, 1x500MVA (4th ) 
ICT at Tirunelveli Pool  

 220kV line bays (GIS) for interconnection of wind projects (2 nos.)  
   Estimated Cost:  Rs 60 Cr 

 
(b) Karur WEZ (1000MW), Tamil Nadu     

 Augmentation of transformation capacity with 400/230kV , 2x500 MVA(4th & 
5th) ICT at Karur PS  

 230kV line bays for interconnection of wind projects (3 nos) 
        Estimated Cost:  Rs 90 Cr 
 

3. Composite scheme for Solar & Wind Energy Zone in Andhra 
Pradesh(3500 MW) 

 Establishment of 765/400/220kV 3x1500 MVA, 7x500 MVA Pooling station at 
suitable border location between Anantapur & Kurnool Distt  

 LILO of Kurnool PS -  Kurnool(new) 765 kV D/c Line at Anantapur PS-100km 

 Anantapur PS-Pavagada(PG) 400 kV  D/c Line(HTLS) -100km 

 220kV line bays for interconnection of wind projects (12 nos) 

 1x330 MVAr (765kV) & 1x125MVAr (400kV) bus reactor at Anantapur PS    

         Estimated Cost:  Rs 1540 Cr 
 

4. Solar Energy Zone in Karnataka (5000 MW) 

(a) Gadag SEZ (2500 MW) 

 Establishment of 400/220kV 5x500 MVA Gadag Pooling Station(with 
provisions to upgrade to 765 kV) 



 Gadag PS-Koppal PS 400kV  D/c Line(HTLS)-50 km 

 LILO of Tumkur (Vasantnarsapura)-Narendra (New) 765 kV D/c Line(Ch. At 
400 kV) at Gadag PS-50 km 

 220kV line bays for interconnection of solar projects (8 nos) 

 1x125MVAr (400kV) bus reactor at Gadag PS    
 

 Estimated Cost: Rs 780 Cr. 
 

(b) Bidar SEZ (2500 MW)  

 Establishment of 400/220kV 5x500 MVA Bidar Pooling Station  

 Bidar PS- Nizamabad(PG) 400 kV D/c Line(HTLS) -150 km 

 Bidar PS-Gulbarga(KPTCL) 400 kV D/c Line(HTLS)-100km 

 220kV line bays for interconnection of solar projects (8  nos) 

 1x125MVAr (400kV) bus reactor at Gadag PS    
          
 Estimated Cost: Rs 850 Cr. 
 

5. Composite scheme for Solar & Wind Energy Zone in Gujarat (9000 
MW) 

 
(a) Bhuj WEZ 2000 MW 

 Establishment of 2x1500MVA (765/400kV), 4x500MVA (400/220kV) Bhuj-II 
PS (GIS)  

 Interconnection of 765kV Bhuj S/s with the proposed Bhuj-II (GIS) S/s through 
bus extension or 765kV D/c line - 30 km 

 Bhuj-II PS – Lakadia PS 765kV D/c line -150 km 

 220kV bays for interconnection of wind  projects (7 nos) 

 1x330MVAr, 765kV Bus reactor at Bhuj-II PS & 1x125MVAr, 420kV Bus 
reactor each at Bhuj-II PS 

 
 Estimated Cost:  Rs. 1845 Cr 

 
(b) Kutch (Rapar) SEZ 2000 MW & Banskantha SEZ 2500 MW 

 Establishment of 400/220 kV 4X500 MVA Kutch Pooling Point (near Rapar) 

 Establishment of 400/220 kV, 5X500 MVA Banaskantha Pooling Point 

 Establishment of 400 kV switching station at Patan 

 Establishment of 765/400/220 kV, 3X1500 MVA & 3X500 MVA at suitable 
location near Ahmedabad 

 Kutch PP- Lakadiya 400 KV D/c line (Twin HTLS) -40 km 

 Kutch PP- Patan 400 kV 2xD/c line (Twin HTLS-multi circuit) -120 km 

 Banaskantha PP  - Patan 400 kV D/c line (Twin HTLS) -100 km 

 Banaskantha PP  -  Sankhari 400 kV D/c line (Twin HTLS) -50 km 

 Patan - Sami 400 kV D/c line (Twin HTLS) -40 km 

 Patan - Ahmedabad 400 kV 2xD/c line-Twin HTLS M/c -140 km 

 Ahmedabad – Pirana 400 kV D/c line (Twin HTLS) -50 km 

 Ahmedabad – Indore 765 kV D/c line -360 km 

 Ahmedabad – Vadodara 400 kV D/c line –Twin HTLS -130 km 

 Vadodra  - Dhule 765 kV D/c line -330 km 

 220 kV line bays for interconnection of solar projects(15 nos) 



 Associated Reactive Compensation (Line + Bus) 
 
 Estimated Cost:  Rs 6865 Cr 

  
(c) Jamnagar SEZ 1500 MW & Dwarka WEZ 1000 MW 

 Establishment of 400/220 kV, 5X500 MVA at Lalpur (Jamnagar)  PS 

 Establishment of 400/220 kV, 2X500 MVA at Jasdan  

 Lalpur (Jamnagar) Pooling station - Jasdan PS 400 kV D/c line (Twin HTLS) 
-180 km 

 Lalpur (Jamnagar) Pooling station – Kalavad (GETCO) 400 kV D/c line (Twin 
HTLS) - 50 km 

 Lalpur (Jamnagar) Pooling station – Jam Khmabliya 400 kV D/c line (Twin 
HTLS) - 50 km 

 Jasdan- Hadala (GETCO) 400kV D/c (Twin HTLS) - 100 km 

 Jasdan – Vadodara 400 kV D/c line (Twin HTLS)  - 300 km 

 220 kV line bays for interconnection of solar projects (8 nos)  

 Associated Reactive Compensation (Line + Bus) 
 
 Estimated Cost: Rs 1875 Cr 
 

6. Solar and Wind Energy Zone in Maharashtra (6000 MW) 
 

(a) Solapur SEZ 1500 MW  
 

 Solapur pooling point - Solapur (MSETCL) 400 kV D/c line (twin HTLS) -50 
km 

 Augmentation of transformation capacity by 400/220kV, 3X500 MVA 
transformer at Solapur PP 

 220 kV line bays for interconnection of solar projects(5 nos)  
 
 Estimated Cost: Rs 240 Cr 
 

(b) Wardha SEZ 2500 MW  

 Establishment of 400/220 kV, 5X500 MVA at Wardha PS 

 Wardha PS - Warora Pool 400 kV D/c line (Twin HTLS) -70 km 

 Wardha PS - Warora (MSETCL) 400 kV D/c line (Twin HTLS) -60 km 

 220 kV line bays for interconnection of Solar projects (8 nos) 

 1x125MVAr bus reactor at Wardha PS 
 

 Estimated Cost: Rs 620 Cr 
 
(c) Osmanabad and Beed WEZ 2000 MW 

 Establishment of 4x500MVA, 400/220kV near Kallam PS   

 LILO of both circuits of  Parli(PG) – Pune(GIS) 400kV D/c line at Kallam PS  

 220 kV line bays for interconnection of solar projects (7 nos) 

 1x125MVAr bus reactor at Kallam PS 
 

 Estimated Cost:  Rs 425 Cr 



7. Solar Energy Zone in Madhya Pradesh (2500 MW) 
 
Khandwa SEZ: 2500 MW 

 Establishment of 400/220 kV, 5X500 MVA at Khandawa PS 

 Khandwa PS  - Khandwa Pool D/c line (Twin HTLS) -50 km 

 Khandwa PS  - Chehgaon (MPPTCL) D/c line (Twin HTLS) -80 km 

 220 kV line bays for interconnection of solar projects (8 nos) 

 Associated Reactive Compensation 
 
Estimated Cost: Rs 620 Cr 
 

Total Estimated Cost for Ph-2 (37.5 GW) : about Rs.24075 Cr. 
 

E) Summary of Abstract Cost Estimate 
 

S.No. Region Capacity 

(GW) 

Ph-1 Ph-2 Total 

(Ph-1 +Ph-2) 

Cost 

(Cr.) 

Capacity 

(GW) 

Cost 

(Cr.) 

Capacity 

(GW) 

Cost 

(Cr.) 

Capacity 

(GW) 

1 Western Region 

A Gujarat 16 4945 7 10585 9 15530 16 

B Maharashtra 7 335 1 1285 6 1620 7 

C Madhya 
Pradesh 

5 790 2.5 620 2.5 1065 5 

 Sub Total (WR) 28 6070 10.5 12490 17.5 18560 28 

2 Northern Region 

A Rajasthan 20 9180 10 8265 10 17445 20 

3 Southern Region  

A Tamil Nadu 3 450 1.5 150 1.5 600 3 

B Andhra 
Pradesh 

8 2730 4.5 1540 3.5 4270 8 

C Karnataka 7.5 730 2.5 1630 5 2360 7.5 

 Sub Total (SR) 18.5 3910 8.5 3320 10 7230 18.5 

  Total 66.5 19160 29 24075 37.5 43235 66.5 

 

 

F) Funding Requirements & Bidding Strategy  
 



a. Transmission investment in ISTS is recovered through POC mechanism as per 

CERC sharing of Inter-state transmission charges regulation. As per the recent 

discussion in regional Standing committee, LTA/connectivity meetings, STU/ DICs 

have expressed their concerns in sharing of transmission charges on account of 

transmission addition for RE capacity in ISTS. Accordingly, it was suggested that 

suitable financing mechanism through grant/funding for transmission may be 

facilitated by MNRE. 

 
b. In order to reduce burden of transmission tariff on DICs, it was suggested that 

suitable mode of financing such as upfront payment ranging from Rs 35 to 50 

lakhs/MW from the RE generation developer at the time of bidding and/or grant 

from MNRE/Govt of India may be considered which can be utilized for the 

development of transmission system.  

 
c. In case of part funding through upfront payment as proposed above, for sharing of 

balance transmission charges, scheme shall have to be concurred by the 

stakeholders. In case of 100% grant provided by the MNRE/GoI, for recovery of 

O&M charges, regulatory approval shall have to be taken from the CERC.   

 
d. Transmission is a lumpy element, e.g. if a 765kV corridor is being developed which 

can facilitate transfer of 3500-4000 MW power and bidding is carried out only for 

2000 MW, upfront payment needs to be realized for total power transfer 

requirement for its development by transmission implementation agency. 

Therefore generation bidding strategy must take care of above aspect. 

 
e. Site specific RE generation bidding may be carried out in accordance with the 

transmission plan instead of anywhere in India basis. Accordingly, to facilitate 

development of the commensurate transmission system, which generally has high 

gestation period than RE generation, finalization of transmission system 

implementation mode & transmission implementation agency i.e. TBCB or RTM 

must be expeditiously decided. 

 
G) Annual Transmission Charges 

 
Envisaged solar (50 GW) & wind (16.5 GW) generation capacity is expected to 
generate about 115 billion units of renewable energy per annum. Considering 
estimated cost of Rs 43,235 Cr for proposed transmission scheme, annual 
transmission charges is expected to be about Rs 7782 Cr.  
 

Accordingly total normative transmission charges for Ph-1 & Ph-2 are estimated as 
under: 
 
 
 



S.No Attribute Option 1 Option 2 
( 25 lakh/MW 

Bid incl.) 

Option 3 
(35 lakh/MW Bid 

incl.) 

Option 4 
(50 lakh/MW 

Bid incl.) 

1 Envisaged RE 
Capacity  

66500 MW 

2 Units Generated 
(Wind CUF@25%, 
Solar CUF @18%) 

115 Billion units/Year 

3 Transmission Cost Rs 43,235 Cr Rs 26,610 Cr Rs 19,960 Cr Rs 9,985 Cr 

 4 Annual transmission 
charges (@18%) 

Rs 7782 Cr 
 

Rs 4790 Cr 
 

Rs 3593 Cr 
 

Rs 1797 Cr 
 

5 Tentative 
Transmission Tariff 

Rs 0.67/Unit Rs 0.42/Unit@ Rs 0.31/Unit Rs 0.16/Unit 

 
 

 

Further normative transmission charges for Ph-1 & Ph-2 separately are estimated as 
under: 

 
Phase-I 
 

S.No Attribute Option 1 

Option 2 
(25 

lakh/MW 
Bid incl.) 

Option 3 
(35 

lakh/MW 
Bid incl.) 

Option 4 
(50 

lakh/MW 
Bid incl.) 

1 Envisaged RE Capacity (in MW) 29000 

2 
Units Generated (Wind CUF@25%, 
Solar CUF @18%)( in BU/year) 

51 BU/annum 

3 Transmission Cost (Rs. Cr) 19,160 11,910 9,010 4,660 

4 
Annual transmission charges 
(@18%) 

3449 2144 1622 839 

5 
Tentative Transmission Tariff               
(Rs/Unit) 

0.68 0.42 0.32 0.16 

 
 
 
 
 
 

** D: E- 70:30 

@ Generation tariff increase by  14-18 (25 lakh/MW Bid incl.) , 21-25 paise/unit (35 lakh/MW Bid incl.) &  
32-36 paise/unit (50 lakh/MW Bid incl.)  

** D: E- 70:30 

@ Generation tariff increase by  14-18 (25 lakh/MW Bid incl.) , 21-25 paise/unit (35 lakh/MW Bid incl.) &  
32-36 paise/unit (50 lakh/MW Bid incl.)  



 
Phase-2 
 

 
 
 
 

H) Other Requirements 
 
 Solar Generation shifting 

Envisaged solar generation capacity shall significantly impact the net load curve with 
deeper belly in noon hours. This will also impact requirement of quick ramp up 
generation (Thermal/Hydro) in the later afternoon when solar generation tends to 
decline. Therefore to mitigate above, energy storage in form of Pumped storage hydro 
or Battery energy storage system can be very useful. These resource shall store solar 
generation during their peak generation hours (noon time) and will be dispatched at 
the time of low or no solar generation such as evening/night or early morning. 

 

 Requirement of other Infrastructure  

In order to facilitate drawl of power by the states, there would be additional requirement 
of Intra state system also. This shall be evolved based on the identification of the 
beneficiaries at the subsequent stage. Further, control infrastructure in form of 
dynamic compensation, storage etc shall also be required at strategic locations. 

 

 Inverter Control Feature 

SECI to explore requirement of including state–of-the-art controller/inverter features in 
specification so that Solar PV form can be used as STATCOM for reactive support to 
the grid in night time.  

S.No Attribute Option 1 

Option 2 
(25 

lakh/MW 
Bid incl.) 

Option 3 
(35 

lakh/MW 
Bid incl.) 

Option 4 
(50 

lakh/MW 
Bid incl.) 

1 Envisaged RE Capacity (in MW) 37500 

2 
Units Generated (Wind CUF@25%, 
Solar CUF @18%)( in BU/year) 

64 BU/annum 

3 Transmission Cost (Rs. Cr) 24,075 14,700 10,950 5,325 

4 
Annual transmission charges 
(@18%) 

4334 2646 1971 959 

5 
Tentative Transmission Tariff             
(Rs/Unit) 

0.68 0.41 0.31 0.15 

** D: E- 70:30 

@ Generation tariff increase by  14-18 (25 lakh/MW Bid incl.) , 21-25 paise/unit (35 lakh/MW Bid incl.) &  
32-36 paise/unit (50 lakh/MW Bid incl.)  
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Madhya Pradesh – Solar Energy Zones
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