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Silvassa - 396230

REPRESENTED BY ITS SECRETARY (FIN.)
EMAIL- BHAVIKSHAH@TORRENTPOWER.COM
CONTACT NO- 9227758405

CHHATTISGARH STATE POWER DISTRIBUTION COMPANY LIMITED

P.O. SUNDER NAGAR,
Danganiya,
Raipur -492 013, Chhattisgarh, India

REPRESENTED BY ITS CHAIRMAN
EMAIL- CECOMCSEB@REDIFFMAIL.COM
CONTACT NO- 982618253

Vismaya Five Renewables Private Limited

613, 614A, 614B, 6" Floor, Magnum Global
Park, Tower 2, Golf Course Extension Road,
Sector 58,

Gurugram -122011, Haryana, India

OPh.: 8800917799, 971 7855521,
Email: vikram.malkotia@upcrenewables.in; alok.nigam@upcrenewables.in
Name: Shri Vikram Malkotia

Adani Renewable Energy Two Limited

5" Floor, CT Tower-1, Inspire Business Park,
Opp. Adani Corporate House, Nr. Vaishnodevi Circle, Khodiyar,
Ahmedabad -382421, Gujarat, India

Ph.: 9792972884, 6358951727
Email: diwakar.kumar@adani.com: ajay.talaviya@adani.com
Name: Shri Diwakar Kumar, Senior Manager

Adani Renewable Energy Holding Four Limited

5% Floor, CT Tower-1, Inspire Business Park,
Opp. Adani Corporate House, Nr. Vaishnodevi Circle, Khodiyar,
Ahmedabad -382421, Gujarat, India

Ph.: 9792972884, 6358951727

Email: diwakar.kumar@adani.com; ajay.talaviya@adani.com
Name: Shri Diwakar Kumar, Senior Manager
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response has been received till date. The bidders had not shown any interest in the above project due to a very challenging terrain as
well as non-standard rating of transformer. Bidders had shown their apprehension for supply of transformer rating of 3x105MVA single
phase units (315MVA) at higher altitude and it is learnt from their pre-bid meetings that supply of this type of transformer itself will take
21 months and further require considerable time for execution.

Considering the above challenges POWERGRID requested CTUIL to consider revising schedule with a fresh schedule project to 30
months from revised CTUIL OM. In view of the above developments, JKPTCL may review its requirement and completion schedule.

JKPTCL stated that Mirbazar capacity augmentation (475VA to 630MVA) will likely to come up by Mar’26. In addition Salal S/s is being
implemented in TBCB with commissioning schedule of Mar'27, however ICT augmentation may be required by Mar'26 and
POWERGRID can avail that time for ICT augmentation.

POWERGRID stated that they would require at least 30 months (24 months for supply and 6 months for execution) from revised OM
date. CTU enquired about present bid status of augmentation of ICT. POWERGRID stated that present bid will be annulled and now in
new bid, transformer supply and execution packages kept separately. CTU stated that with present bid status, it is envisaged that ICT
would not be available before Aug’27. JKPTCL stated that with increased load of Mirbazar S/s, New Wanpoh ICTs may cater the load,
however with their proposed Salal S/s, ICT augmentation is required with best effort schedule of Mar’27. CEA requested POWERGRID
to expedite the implementation for reliable dispersal of power in J&K.

CTU stated that recently lot of developments & infrastructure activities were carried out in J&K and with above developments in roads,
tunnels, bridges, there may be feasibility of transportation of 315MVA unit rather than 105MVA (Single phase) unit.

POWERGRID stated that Mar'27 implementation schedule is not feasible due to 3 months non working period in winters and therefore
it is suggested that Jun'27 schedule may be kept for ICT augmentation. POWERGRID emphasized that single phase configuration
may be considered at present as no three phase transformer yet transported through new infrastructure. CTU stated that there is issue
in supply and delivery of single phase 105MVA units due to non standard size, therefore to expedite the implementation possibility of
315MVA transformer transportation on new infrastructure (tunnel/road/bridges) may be explored by POWERGRID and informed it within
1 month.

JKPTCL stated that they also faced issue of 3 months non working season in winters and therefore based on tendering issues in
105MVA unit as well as POWERGRID request for extension of commissioning of ICT augmentation, Jun'27 schedule may be kept for
ICT augmentation.

G9. Transmission scheme for evacuation of power as part of Rajasthan REZ Ph-IV (Part-5 : 6GW) (Barmer Complex)

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

Details of schemes approved/Under Planning scheme as part of above is as under:

S.No | Transmission Scheme RE Potential Status
1 Rajasthan REZ Ph-IV (Part-1 :7.7GW) (Bikaner | 14 GW (Solar 14GW, | Under Implementation
Complex) BESS:6GW)
Bikaner-II : 3.7GW
Bikaner-IIl: 4AGW
2 Rajasthan REZ Ph-IV  (Part-2 :5.5GW) | 5.5GW (Solar) Under Implementation
(Jaisalmer/Barmer Complex)
Fatehgarh-1V: 4 GW
Barmer-I: 1.5 GW
3 Rajasthan REZ Ph-IV (Part-3 :6GW) (Bikaner | 6 GW (Solar) Under Implementation
Complex)
Bikaner-1V:6GW
4 Rajasthan REZ Ph-IV  (Part-4 :3.5GW) | 3.5 GW (Solar) Under Implementation
(Jaisalmer/Barmer Complex)
Fatehgarh-1V: 1 GW
Barmer-I: 2.5 GW
5 Rajasthan REZ Ph-V (Part-1: 4GW) (Sirohi/Nagaur | 4 GW (Solar) Under Bidding
Complex)
Sirohi: 2 GW
Nagaur: 2 GW
B Planned/Under Planning
1 Rajasthan REZ Ph-IV (Part-5 : 6GW) (Barmer | 6 GW (Solar) Timeframe 2029
Complex) (HVDC)
Barmer-Il : 6GW
2 Rajasthan REZ Ph-IV (Part-6 : 6GW) (Bikaner | 6 GW (Solar) Timeframe : 2030 (HVDC)
Complex)
Bikaner-V: 6 GW
3 Rajasthan REZ Ph-V (Part-7 : 6GW) (Bhadla | 6 GW (Solar)
Complex)
Bhadla-1V: 6 GW

4
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4 Rajasthan REZ Ph-V (Part-2 : 6GW) (Ramgarh | 6 GW (Solar)
Complex)

Ramgarh-Il: 6 GW

A Joint study meeting was held on 09.05.24 with stakeholders in NR to deliberate & finalize the Transmission system for evacuation of
power from Rajasthan REZ Ph-V (Part-1 :4 GW) [Sirohi/Nagaur] Complex, Transmission scheme for Rajasthan REZ Ph-IV (Part-5 : 6GW)
(Barmer Complex) & Rajasthan REZ Ph-IV (Part-6 : 6GW) (Bhadla/Bikaner Complex).

In the above Joint study meeting, Grid-India observations on proposed transmission schemes as well as on All India Study files (2027 &
2029 time frame) were deliberated and same was also communicated by Grid-India vide their mail dated 09.05.24. It was decided in the
meeting that comprehensive schemes discussed may be segregated in two phases (Phase-1: Transmission scheme for Rajasthan REZ
Ph-V (Part-1: 4GW) (Sirohi/Nagaur Complex) & Phase-2: Transmission scheme for Rajasthan REZ Ph-IV (Part-5 : 6GW) (Barmer Complex)
& Rajasthan REZ Ph-IV (Part-6 : 6GW) (Bikaner Complex). Accordingly, Transmission scheme for Rajasthan REZ Ph-V (Part-1: 4GW)
(Sirohi/Nagaur Complex) was agreed in 30" CMETS-NR meeting held on 18.06.24.

Considering application received at Barmer-Il PS, transmission scheme is evolved for as part of Rajasthan REZ Ph-1V (Part-5 : 6GW)
(Barmer Complex) and being discussed in present meeting.

Transmission scheme for Rajasthan REZ Ph-1V (Part-5 : 6GW) (Barmer Complex)

As part of Renewable Energy Zones (REZs) identified by MNRE/SECI with a total capacity of 75 GW REZs in Rajasthan, evacuation
system for 13GW was planned at Fatehgarh (5GW) & Barmer (8GW) complex. Transmission scheme for Rajasthan REZ Ph-IV (Part-
2:5.5GW) (Jaisalmer/Barmer Complex) was approved in 14" NCT meeting for injection at Fatehgarh-1V PS (4GW) & Barmer-I PS (1.5GW)
in Rajasthan and also under implementation

For evacuation of power beyond 5.5GW from Fatehgarh-IV PS/Barmer-1 PS, hybrid transmission system (EHVAC(3.5GW)+HVDC(6GW))
from Fatehgarh/Barmer complex was planned. EHVAC evacuation system comprises 3.5 GW capacity transmission system from
Fatehgarh-1vV/Barmer-I (thus making total planned capacity of 9GW (5.5GW+3.5GW)) was approved in 19" NCT meeting

In the joint study meeting held on 28.12.23 & 09.01.24, CTU stated that as per committee report Barmer-Il PS was planned for 6GW RE
potential (2GW BESS capacity) with 4GW evacuation capacity. In 27" CMETS-NR meeting held on 10.01.24, SECI informed that at present
there is no clear visibility for RE projects with BESS before 2027 as award process will take time (1-2 years). In view of that 7.5 GW RE
potential (solar) remains untapped due to non-materialisation of BESS capacity (Fatehgarh- IV:4GW+Barmer-I : 1.5GW+Barmer-Il: 2GW).
Accordingly, it was suggested that 2 GW additional RE potential may be considered for planning of transmission scheme from Barmer- I
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PS. SECI informed that they will provide their inputs on enhancement of potential at Barmer- 1l PS (4GW to 6GW) in consultation with
MNRE and RE developers. SECI may update on the same.

At present connectivity of about 6GW capacity is already granted at Barmer-Il PS. Beyond that about 1.5 GW connectivity applications are
granted and 2.7GW application received for connectivity at Barmer-IIl PS .

Based on earlier Grid India observation and recent planned scheme in other regions, studies files were modified for 2030 time frame. For
evacuation of 6GW capacity from Barmer-1l PS, HVDC system from Barmer-Il PS is being planned comprises establishment of Barmer-I|
PS and HVDC line from Barmer-1l PS to Western region (near South of Kalamb) as well as EHVAC system for injection of power at Barmer-
Il PS and onwards dispersal of power in Western region. Studies were carried out in 2030 time frame in for solar maximized scenario and
shared on 22.11.24 with all constituents. Grid-India vide mail dated 11.12.24 provided their observation on All India files as well as on
proposed transmission scheme (copy of Grid-India observations is enclosed in Annexure-B1). The main observation of Grid-India is as
under :

e SCR & inertia requirement at Barmer-1 PS

e Comparison of VSC and LCC technology

o Justification of termination of HVDC at South Kalamb

e Congestionin WR & SR-WR

e Inputs on load generation balance

Reply of Grid-India observations for Rajasthan REZ Ph-1V (Part-5 : 6GW) (Barmer Complex) is enclosed in Annexure-B2. As per
discussion held in 25" NCT meeting on 28.11.24, both VSC & LCC technology are considered in the present proposal and to be discussed
along with comparative analysis in NCT meeting. A comparative analysis of VSC and LCC technology (incl. Grid-India inputs) are as under:

Feature LCC-HVDC VSC-HVDC

Important parameters for

technology adoption

Reactive Power Requires  substantial reactive power Capable of independent reactive power control.

Requirements compensation (e.g., Filter Banks, SVC, Generally, no external compensation needed.
STATCOM, SynCons). The maximum (with inbuilt STATCOM mode of operation)
reactive power required will be almost 60%
of rated power

Grid Strength Strong AC systems at both rectifier and Strong AC systems are not necessary since

Dependency inverte_r Qnd are necessary for commutation. there are no issues of commutation failures.
may fail in weak grids (SCR > 2.5)
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Network restart time during

DC line faults

Efficiency/Losses

Cost

Other technological
Differences

Converter Technology
Direction of Current and
power

Switching Philosophy

Power transfer capability

Source

Black Start Capability

Less (depend on de-ionization time) in milli-
secs (<500 ms)

Slightly higher efficiency in steady-state
operation.
Lower line and converter losses

Lower initial cost for converters, but higher
for filters and compensators. Overall initial
cost is lower in LCC technology.

LCC-HVDC

Uses semiconductors which are

capable of withstanding voltage in

both direction (Thyristor-based )

Current flow is allowed in single direction.
Power direction is changed by changing the
voltage polarity.

Turned on by firing pulses but turn off with
assistance of line voltage

Thyristors have huge current carrying
capability, huge amount of power transfer is
possible using LCC technology

LCC appears like a current source to AC
system (Inductive energy storage)

Not suitable for black start without
additional support.

44

Operates effectively in weak or even "islanded"”
grids.

>1 sec (1.5 secs in case of HVDC Pugalur —
Trichur for Line to Ground faults); highly
dependent on AC side circuit breaker
opening/reclosing.

DC line Fault recovery time in VSC is of about
~1.5to 1.8 Sec (for 1100 km)

Lower efficiency due to switching losses in
IGBTSs.

Line losses are about 25-30% higher in VSC
(for1000km)

Higher initial cost for converters, lower for
ancillary components. Overall initial cost is
higher in VSC technology.

VSC-HVDC

Uses semiconductors which are capable of
blocking unidirectional voltage only (IGBT with
antiparallel diodes or similar switching devices)
Current flow can be bidirectional. Power
direction is changed by changing the direction
of current flow.

Turned on and turn off can be controlled by
firing pulses.

IGBTs have lesser current carrying capability
and hence the power flow capable is limited.

VSC appears like a voltage source to AC
system (Capacitive energy storage)
Capable of providing black start services.
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Area The AC and DC yard of LCC are spread
over a large area.

Harmonics Harmonics are quite high. Harmonics are
present both on the AC as well as DC
side.; requires large filters.

Converter transformers are used which are
heavier, bulkier and costlier.

Transformer size

Power Reversal
power reversal.

Fault Ride-Through

May trip under disturbances.
Possible (usually 10-20% for short

Overload Capability
durations).

Converter Footprint

Grid Support Functions
control).

Bidirectional Power
Flow

Possible. Requires changing DC polarity for

Limited ability to ride through grid faults.

Large, due to filters, reactive power
compensators, and transformers.

Limited (e.g., no independent voltage

Achieved but with slower transition.

Area requirement is much lesser for the same
power flow since there are no AC and DC
filters

Minimal harmonics due to PWM-based control.
Smaller filters required.

Normal AC transformers could be used as
there is no DC stress and harmonics in the
secondary

Possible (seamless). Achieved by changing
current direction without altering DC polarity.

Superior fault ride-through capability.

Not available as standard, may be full
converter rating

(depends on standard rating vs extra overload
expected)

Compact, as filters and external compensators
are minimized.

Can provide grid-forming services, voltage
regulation, and frequency support. ability to
maintain appropriate system parameters in
different renewable generation scenarios
Seamless bidirectional power flow

Details of HYDC VSC configuration (Double Bipole with parallel DMR/ Parallel Bipole with parallel DMR) is enclosed in Annexure B3.

Grid-India in the meeting further reiterated that SCR of Barmer-Il is on lower side even with considering 2 nos. of Syncon units. CTU
stated that SCR of Barmer-1l PS is about 3 which is under most pessimistic scenario with calculation methodology suggested by Grid-
India, however in actual the SCR would be much higher. Additional as per our understanding and discussion with OEMs in earlier HYDC
packages, minimum SCR requirement for HVDC operation for VSC technology is >1 whereas for LCC technology is > 2.5. The SCR of

45
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400kv Barmer-Il PS will further improve with future interconnection planned for Barmer-1ll PS (HVDC) with Barmer-Il PS in next 5-6
months.

Grid-India vide mail 22.01.25 as well as in the meeting highlighted the following advantages of VSC based HVDC.

e Strong AC systems may not be required as there are no issues of commutation failures and the HVDC operates effectively in weak
or even "islanded" grids.

e Capable of providing black start services: One LCC HVDC (Bhadla3-Fatehpur) is under implementation, having one VSC HVDC
would help to harness advantages of both configurations

e Minimal harmonics due to PWM-based control. Smaller filters required.

e Superior fault ride-through capability

e Can provide grid-forming services, voltage regulation, and frequency support i.e. ability to maintain appropriate system parameters
in different renewable generation scenarios

Grid-India in the comments received on 22.01.25 (copy enclosed in Annexure B4) further emphasized that technically VSC based HYDC
is a better alternative than LCC based HVDC keeping in view the low system strength at Barmer-Il (SCR < 2.0 without SynCons and ~2.5
with SynCons) and the reactive power and oscillations issues already being faced in the complex. Grid -India further emphasized on
control interaction studies, POD studies and filter arrangement modelling. Reply of Grid-India observations for Rajasthan REZ Ph-IV
(Part-5 : 6GW) (Barmer Complex) is already enclosed in Annexure-B2.

Grid-India in the meeting stated that they do not have any major observation on revised cases, however there are minor observations on
LGB which they will communicate in meanwhile time. Grid-India emphasis that space for STATCOMs & additional Syn Cons and to be
kept at Barmer-1l PS as part of future scope so that in case, LCC HVDC is approved and any operational issues are faced in future,
additional syncon or STATCOM can be provided for system strengthening. CEA agreed on the proposed scheme for taken up in NCT
meeting with both configurations (LCC/VSC). No other comments were received from stakeholders in the meeting. It was deliberated that
the final decision regarding implementation of HYDC as LCC or VSC would be taken in NCT meeting.

Considering grant of connectivity to new RE generators/applicants in Barmer complex, following transmission scheme is agreed for
evacuation of power from Rajasthan REZ Ph-1V (Part-5 : 6GW)

Proposed Transmission system for evacuation of power from Rajasthan REZ Ph-IV (Part-5 :6 GW) [Barmer Complex] Barmer-II :
6GW (Solar)

A. Alternative-1 : LCC Configuration
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Sl. Description of Transmission Element Scope of work
No. (Type of Substation/Conductor capacity/km/no. of
bays etc.)
1 Establishment of 400/220kV, 6x500MVA S/s at suitable location near | Barmer-Il PS - AIS
Barmer (Barmer-II Substation) along with 2x125 MVAr bus reactor
e 400/220 kV 500 MVA ICTs- 6 nos.
Future provisions (excl. scope of present scheme): e 400 kV ICT bays- 6 no.
» 400 kV line bays along with switchable line reactor —6 e 220KkV ICT bays- 6 no.
> 400 kV line bays —4 nos. e 125 MVAr Bus Reactor-2 nos.
> 400 kV Bus Reactor along with bays: 1 no. * 400 kv Bus reactor bays- 2 no. _
» 400/220 kV ICT along with bays-4 Nos. . ;‘ggi‘(/“lf‘e b;‘ys‘ 47“05- (f‘f’r RREE'“‘erC"”rTe_C“O“)
» 400 kV Sectionalization bays: 2 sets * Ine bays - 7 nos. (for RE connectivity)
K o o e  220kV Sectionalization bay: 1 set
» 220KV line .bays. forlconnectlwty of RE Applications -5 Nos. « 220 kV BC (2 Nos.) & TBC (2 Nos.)
» 220kV Sectionalization bay: 2 sets
» 220 kV BC (2 Nos.) & TBC (2 Nos.)
» 2 nos. of Syncon units at 400kV level along with 2 nos. of 400kV bays
» STATCOM (2x+300 MVAr, 4x125 MVAr MSC, 2x125 MVAr MSR) along with
400 kV bays (2 Nos.)
2 LILO of both ckts of 400kV Fatehgarh-1V PS - Barmer-1 PS at Barmer-1I PS | Line Length ~ 20 km (LILO length ~ 20 km)
® 400 kV line bays-4 nos. (at Barmer-Il PS end)
3 400kV Barmer-1l PS - Barmer-l PS D/c line (Quad) Line Length — (~30 km)
e 400 kV line bays at Barmer-Il PS — 2 nos.
e 400 kV line bays at Barmer-I PS S/s — 2 nos.
4 Establishment of 2 nos. 3000 MW (Bipole configuration), + 800 kV Barmer- | HVDC terminal station (£ 800 kV, 3000 MW (Bipole

II (HVDC) [LCC] terminal station (2x1500 MW) at a suitable location near
Barmer-Il substation

configuration)- 2nos.)

» 400/33 kV, 2x50 MVA transformers for exclusively
supplying auxiliary power to HVDC terminal.

» 400kV bus sectionaliser -2 nos. (1 Set) at Barmer-
Il (HVDC) station

47
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Sl. Description of Transmission Element Scope of work
No. (Type of Substation/Conductor capacity/km/no. of
bays etc.)

5 Establishment of 2 nos. 3000 MW (Bipole configuration), + 800kV South | HVDC terminal station (£ 800 kV, 3000 MW (Bipole
Kalamb S/s (HVDC) [LCC] terminal station (2x1500 MW) at a suitable | configuration)- 2nos.)
location near South of Kalamb » 400kV bus sectionaliser -2 nos. (1 Set) at South

Kallamb (HVDC) station

6 +800 kV HVDC Bipole line (Hexa lapwing) between Barmer-Il (HVDC) & | Line Length — (~1100 km)
South Kalamb (HVDC) (with parallel Dedicated Metallic Return) (capable
to evacuate 6000MW) (1100kms) [with 100% reactive power capability]

7 Augmentation of South Kalamb S/s# by 4x1500MVA, 765/400kV ICTs (3 | ¢ 765/400 kV 1500 MVA ICTs- 4 nos.
on 400kV & 765kV Section-Il & 1 No. on 400kV & 765kV Section-l) | o 765 kV ICT bays- 4 no.
alongwith 2x330 MVAR, 765 kV bus reactor & 2x125 MVAR, 420 kV bus | , 400 kv ICT bays- 4 no
reactor on Section-Il which will be established under a different network « 330 MVAr Bus Reactor-2 nos. (at bus section-ll)
expansion scheme in WR as per details given below. * ) X

e 765 kV Bus reactor bays- 2 nos. (at bus section-Il)

(2x1500 MW HVDC Bipole-I to be terminated on 400 kV Sec-I & 2x1500 | ® 125 MVAr Bus Reactor-2 nos. (at bus section-Il)
MW HVDC Bipole-II to be terminated on 400 kV Sec-II of South Kallamb | ¢ 400 kV Bus reactor bays- 2 nos. (at bus section-11)
S/s & both 765kV & 400kV bus sectionalizers to be kept normally closed)

8 2 nos. of Syncon units at 400kV level of Barmer-II PS e Syncon units — 2 nos.

(2 no. of SynCon unit comprises dynamic support of +300MVAr/-150MVAr
(Minimum) & Short circuit contribution at PCC of 1200MVA (Minimum)

*Value of inertia constat (H) shall be provided in RfP document.

« 400kv line bays — 2nos.

48

#South Kalamb S/s establishment with 2x1500 MVA, 765/400 kV ICTs with 2x330 MVAR, 765 kV bus reactor and 2x125 MVAR, 420 kV bus
reactor alongwith LILO of Pune-lll — Boisar-Il 765 kV D/c line (presently under bidding stage).

* Network Expansion Scheme: Creation of New 765kV & 400kV Bus Sections-Il & Il through 765 kV Sectionalization bay: 2 sets & 400 kV
Sectionalization bay: 2 sets alongwith 2x330 MVAR, 765 kV bus reactor & 2x125 MVAR, 420 kV bus reactor on Section-lll is being proposed
along with ICT augmentation (3x1500MVA, 765/400kV ICTs) at Bus Section -lll at both 765kV & 400kV levels alongwith downstream 400kV
lines at bus section-lll from South Kallamb S/s with implementation timeframe of 24 months from effective date. [400kV Sectionaliser
between Sections-I & Il to be kept normally closed & between sections-Il & Il to be normally open. Further, 765kV sectionaliser between
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Sections-l & Il & between 1l & Ill shall be kept normally closed. The 400kV sectionalisers can be closed under contingency conditions.
Further, all space provisions as per RfP document of South Kalamb S/s shall be kept while implementing this scheme].

B. Alternative-2: VSC Configuration

Sl. Description of Transmission Element Scope of work
No. (Type of Substation/Conductor capacity/km/no.
of bays etc.)
1 Establishment of 400/220kV, 6xX500MVA S/s at suitable location near | Barmer-1l PS - AlIS
Barmer (Barmer-Il Substation) along with 2x125 MVAr bus reactor
e 400/220 kV 500 MVA ICTs- 6 nos.
Future provisions (excl. scope of present scheme): e 400 kV ICT bays- 6 no.
» 400 kV line bays along with switchable line reactor —6 e 220 KkV ICT bays- 6 no.
» 400 kV line bays —4 nos. e 125 MVAr Bus Reactor-2 nos.
> 400 kV Bus Reactor along with bays: 1 no. e 400 kV Bus reactor bays- 2 no.
> 400/220 kV ICT along with bays-4 Nos. e 400kv line bays— 4 nos. (for RE interconnection)
» 400 kV Sectionalization bays: 2 sets ° 22220()'?(\\// lg]:cggz;i_z;izzsggyorleitconnecwm
. .. . . L] .
» 220 KkV line _bays_ for_connecnvny of RE Applications -5 Nos. « 220KV BC (2 Nos.) & TBC (2 Nos.)
» 220kV Sectionalization bay: 2 sets
> 220 kV BC (2 Nos.) & TBC (2 Nos.)
> 2 nos. of Syncon units at 400kV level along with 2 nos. of 400kV
bays
» STATCOM (2x+300 MVAr, 4x125 MVAr MSC, 2x125 MVAr MSR) along
with 400 kV bays (2 Nos.)
(1 no. of SynCon unit comprises dynamic support of +300MVAr/-150MVAr
(Minimum) & Short circuit contribution at PCC of 1200MVA (Minimum). Value
of inertia constat (H) shall be provided in RfP document).
2 LILO of both ckts of 400kV Fatehgarh-IV PS - Barmer-l PS at | Line Length ~ 20 km (LILO length ~ 20 km)
Barmer-l PS ® 400 kV line bays-4 nos. (at Barmer-1l PS end)
3 Establishment of 2 nos. 3000 MW (Double Bipole configuration), | HYDC terminal station (+ 600 kV, 3000 MW (Double

+600kV Barmer-Il (HVDC) [VSC] terminal station (2x1500 MW) at a
suitable location near Barmer-Il substation

Bipole configuration)- 2nos.)
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Sl. Description of Transmission Element Scope of work
No. (Type of Substation/Conductor capacity/km/no.
of bays etc.)

» 400/33 kV, 2x50 MVA transformers for
exclusively supplying auxiliary power to HVDC
terminal.

» 400kV bus sectionaliser -2 nos. (1 Set) at
Barmer-Il (HVDC) station

4 Establishment of 2 nos. 3000 MW (Double Bipole configuration), + | HVDC terminal station (+ 600 kV, 3000 MW (Double
600kV South Kalamb S/s (HVDC) [VSC] terminal station (2x1500 | Bipole configuration)- 2nos.)
MW) at a suitable location near South of Kalamb
5 +600 kV HVDC Double Bipole line (2xD/c) (Quad Lapwing on same | Line Length — (~1100 km)
tower) between Barmer-ll (HVDC) & South Kalamb (HVDC) (with
parallel Dedicated Metallic Return) (capable to evacuate 6000MW)
(1200kms) [with 100% reactive power capability]
6 Augmentation of South Kalamb S/s# by 4x1500MVA, 765/400kV | ¢ 765/400 kV 1500 MVA ICTs- 4 nos.

ICTs (3 on 400kV & 765kV Section-Il & 1 No. on 400kV & 765kV
Section-l) alongwith 2x330 MVAR, 765 kV bus reactor & 2x125
MVAR, 420 kV bus reactor on Section-Il which will be established
under a different network expansion scheme in WR as per details
given below. *

(2x1500 MW HVDC Bipole-I to be terminated on 400 kV Sec-l &
2x1500 MW HVDC Bipole-ll to be terminated on 400 kV Sec-II of
South Kallamb S/s & both 765kV & 400kV bus sectionalizers to be
kept normally closed)

e 765 KkV ICT bays- 4 no.

e 400 kV ICT bays- 4 no

e 330 MVAr Bus Reactor-2 nos. (at bus section-11)
e 765 kV Bus reactor bays- 2 nos. (at bus section-Il)
e 125 MVAr Bus Reactor-2 nos. (at bus section-II)
e 400 kV Bus reactor bays- 2 nos. (at bus section-II)

#South Kalamb S/s establishment with 2x1500 MVA, 765/400 kV ICTs with 2x330 MVAR, 765 kV bus reactor and 2x125 MVAR, 420 kV bus
reactor alongwith LILO of Pune-Ill — Boisar-1l 765 kV D/c line is presently under bidding stage).

* Network Expansion Scheme: Creation of New 765kV & 400kV Bus Sections-Il & Il through 765 kV Sectionalization bay: 2 sets & 400 kV
Sectionalization bay: 2 sets alongwith 2x330 MVAR, 765 kV bus reactor & 2x125 MVAR, 420 kV bus reactor on Section-lll is being proposed
along with ICT augmentation (3x1500MVA, 765/400kV ICTs) at Bus Section -lll at both 765kV & 400kV levels alongwith downstream 400kV
lines at bus section-Ill from South Kallamb S/s with implementation timeframe of 24 months from effective date. [400kV Sectionaliser
between Sections-I & Il to be kept normally closed & between sections-Il & Il to be normally open. Further, 765kV sectionaliser between
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Sections-l & Il & between 1l & Ill shall be kept normally closed. The 400kV sectionalisers can be closed under contingency conditions.
Further, all space provisions as per RfP document of South Kalamb S/s shall be kept while implementing this scheme.]

G10. Power flow congestion to Delhi Ring Main unit through 400 kV Switchyard at 765/400KV Jhatikra substation

It was stated that Power flow congestion to Delhi Ring Main unit through 400 kV Switchyard at 765/400KV Jhatikra substation was
deliberated in 224™ OCC meeting held on 18.10.24. In the meeting, POWERGRID stated that 400 kV Bus at Jhatikra is sectionalised
in 02 sections (Section-1 feeds load to Bamnauli/Dwarka S/s through 765/400 kV ICT-1&2, whereas Section-Il feeds loads to Mundka
S/s through 765/400 kV ICT-3&4)

POWERGRID further stated that maximum load recorded through both the sections in 2024 Summer peak is ~ 2500 MW (~ 4000
Amp). In case of breakdown of any tie bay across 400 kV switchyard, the power flow through remaining tie bay in section is 4000 Amps
which is much higher than bay equipment rating of (3150 Amp). In order to overcome the situation, following three options were
deliberated to relieve the congestion:

e Option 1:- Upgradation of rating of switchyard equipment of 400 kV tie bay at Jhatikra from 3150 to 4000 Amp.

e Option 2:- Provision of additional bus coupler in both sections of 400 kV buses to share the load in case of tie bay contingency.

e Option 3:-Considering time duration in implementation of above proposed solutions, direct coupling arrangement of 400 kV buses
may be allowed from April-Oct’25 to cater smooth power transition to Delhi.

In the meeting, it was concluded that CTU to carry out detailed study in consultation with NRLDC on load congestion relieving measures
at Jhatikara S/s including provision for upcoming ICTs at Jhatikra S/S and Narela S/s and submit the report to OCC forum.

Subsequently, in 225" OCC meeting held on 12.11.24, CTU informed that 765/400kV Jhatikra S/s has two separate 400 kV sections
with two 1500 MVA ICTs in each section. If these sections are connected through sectionalizer, the loading relief observed (100-
150MW) on each ICT) in the event of a contingency. CTU has requested Powergrid to confirm the availability of space for the bus
sectionalizer and bay upgradation works. CTU has also asked NRLDC to provide the loading patterns for both the Jhatikra-Bamnauli
and Jhatikra-Mundaka sections.

To resolve above issue, a meeting was held on 04.12.24 with POWERGRID officials for preliminary discussion on feasibility of various
options to relieve congestion at Jhatikra S/s in short term as well as long term. Further a joint meeting was held on 11.12.2024 among
CTUIL, NRPC, CEA, Grid-India & POWERGRID to deliberate on above congestion issues.

In the meeting POWERGRID stated that the primary issue is the heavy loading on the tie bays due to radial power feeding to Delhi. In
the event of an outage of any line or one of the tie bays in either section, the load on the remaining tie bay in that section exceeds the
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Annexure-A

List of Participants of 36" Consultation meeting for Evolving Transmission Schemes in NR held on 15.01.2025

CEA
Shri Nitin Deswal

SECI

Shri Vineet Kumar

Grid India

Shri Gaurav Malviya
Shri Ankur Gulati
Shri Raj Kishan

CcTuU
Shri Shri V Thiagarajan
Shri K. K. Sarkar

Shri Kashish Bhambhani
Shri Sandeep Kumawat
Shri Tej Prakash Verma
Shri Mahendranath Malla
Shri Pratyush Singh

Shri Yatin Sharma

Deputy Director

DGM

Manager

Sr. GM (CTUIL)

Sr. GM (CTUIL)
GM (CTUIL)

DGM (CTU)

DGM (CTU)

Ch. Manager (CTU)
Ch. Manager (CTU)

Manager (CTU)
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Shri Madhusudan Meena
Shri Partha Sarathi Bhattacharya
Shri Anshul Mahawar

POWERGRID

Shri Somiran Das

Shri Shafat Ahmad Wani

Shri Ravendra Pal Singh Rana
Shri Pradeep Kumar Chaurasia
Shri Rohit Kumar Jain

Shri Rakesh Kumar Gupta

DTL
Shri Dinesh Singh
Shri Niraj Sharma

JKPTCL
Shri Vikas Anand

Mr. Ehtisham Andrabi

RVPNL

Smt Sona Shishodia

Engineer (CTU)
ET
ET

Sr. GM

Sr. GM

GM

Sr.DGM
DGM

Ch. Manager

Mgr. (T)SS & LM. Plg

CE

SE (P&P)
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PTCUL

Shri Rakesh Kumar
Shri Lalit Kumar

UPPTCL

Shri Satyendra Kumar

Connectivity/GNA Applicants

Shri Rajat Sangwan

Shri Rahul Kumar

Shri Ajay Peri

Shri Sandeep Jain

Shri Vineet Pandey
Smt Rasika Balchandra Ghongade
Shri Angshuman Rudra
Shri Vishal Kumar

Shri Anshu Kumar

Shri Rohit Ahuja

Shri Harshit Gupta
Shri Rajas Acharya
Smt Jyoti Thakur

Shri Abhishek Khanna

SE
SE

SE

Acme Gamma Urja Private Limited , ACME Solar Holdings Limited & ACME
Heergarh Powertech Private Limited

Acme Gamma Urja Private Limited , ACME Solar Holdings Limited & ACME
Heergarh Powertech Private Limited

Aright Foods and Energy Private Limited
Aright Foods and Energy Private Limited
Enren-IV Energy Private Limited

Enren-IV Energy Private Limited

Avaada Rjbikaner Private Limited, Avaada Rjsustainable Private Limited & Avaada
Energy Private Limited

Azure Power Fifty One Private Limited
Hexa Climate Solutions Private Limited

Hexa Climate Solutions Private Limited
Hexa Climate Solutions private Limited

Junachay Wind Energy Private Limited, Dharvi Kalan Wind Energy Private Limited
& Dangri Wind Energy Private Limited

Nuclear Power Corporation of India Limited

NTPC Limited
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Shri Sudhanshu Vishwakarma
Shri Dhir Singh

Shri Chinmay Sirdeshmukh
Smt Poorva Pitke

Shri K A Vishwanath

Shri Tushar Garg

Shri Varun Bhatnagar

Mr Md Fahim Alam

Rohat Solar Park Private Limited & Rays Power Infra Limited
Solarcraft Power India 17 Private Limited

Sprng Green Energy 4 Private Limited

Sprng Green Energy 4 Private Limited

Teq Green Power IX Private Limited
Teq Green Power IX Private Limited

Unique Hytech Renewable Energy Private Limited

Vismaya Five Renewables Private Limited
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(Solar) scheme

Proposed Transmission system for evacuation of power from Rajasthan REZ Ph-IV (Part-5
:6 GW) [Barmer Complex] Barmer-Il: 6GW (Solar):

LILO of both ckts of 400kV Fatehgarh-IV PS - Barmer-I PS at Barmer-II PS (~20km)
Establishment of 2 nos. 3000 MW, + 600 kV Barmer-Il (HVDC) [VSC] terminal station (2x1500
MW) at a suitable location near Barmer-Il substation

400/33 kV, 2x50 MVA transformers for exclusively supplying auxiliary power to HVDC terminal.
400KV bus sectionaliser -2 nos. (1 Set) at Barmer-Il (HVDC) station

Establishment of 2 nos. 3000 MW, * 600kV South Kalamb S/s (HVDC) [VSC] terminal station
(2x1500 MW) at a suitable location near South of Kalamb

Establishment 2x1500MVA, 765/400kV Substation near South of Kalamb with 2x330 MVAR,
765 kV bus reactor and 2x125 MVAR, 420 kV bus reactor

LILO of Pune-Ill - Boisar-Il 765kV D/c line at South Kalamb with associated bays at South
Kalamb S/s

Installation of 1x240 MVAr switchable line reactor on each ckt at South Kalamb end of Boisar-
Il - South Kalamb 765 kV D/c line (formed after above LILO)

+600 kV HVDC Bipole line between Barmer-Il (HVDC) & South Kalamb (HVDC) (with Dedicated
Metallic Return) (capable to evacuate 6000MW) (1100 kms)

Grid-India Inputs:

1.

In the scheme, the evacuation of 6000 MW is proposed from VSC HVDC link from Barmer-ll|
(new) substation to South Kalamb (Murbad).

It is mention here that Barmer-Il is a new substation which will be connected only to 400 kV
Fatehgarh-IV PS and Barmer-I PS via LILO of 400kV Fatehgarh-IV PS - Barmer-I PS D/C. This

connectivity means that Barmer-Il would be a radial/hanging station with low system strength.

Fault level at Barmer-Il:

Fault level (MVA) Fault level (MVA) -
-220 kV 400 kV

S. No. Cases

Without considering the contribution of RE
1. 10788 23409
getting connected

Considering the contribution of RE getting
2. 13560 29058
connected

e Installed capacity considered at 220 kV level: 2000 MW

e nstalled capacity considered at 400 kV level: 4000 MW

o SCRat220kV level - (10788/2000): 5.394

o SCRat400kV level - (23409/12000): 1.95 (HVDC capacity of 6000 MW also included)
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(Solar) scheme

Considering that Barmer-Il would be a radial station with low system strength, evacuating 6000

MW capacity via HVDC from this substation may not be ideal. The inertia of the system around

Barmer-Il station is also expected to be very low, AC system feeding to HVYDC from such weak

network may witness stability related issues. The suitable alternatives to add fault level as well

as inertia like SynCon may be considered in such pockets. It is proposed that RE capacity may

be pooled to a nearby station which has adequate interconnection (and hence system

strength) such as Chittorgarh (SCMVA at 400 kV - ~34000 MVA in current time-frame). The

HVDC may then be planned from such station to a suitable location.

2. Comparison of VSC and LCC based HVDC

Feature

H LCC-HVDC

|

VSC-HVDC ‘

Converter Technology

H Thyristor-based

IGBT-based (or similar switching devices) ‘

Reactive Power

Requirements

Requires substantial reactive power compensation

(e.g., Filter Banks, SVC, STATCOM, SynCons).

Capable of independent reactive power control. Generally,

no external compensation needed.

Grid Strength Requires a strong AC grid for commutation. May fail in

Operates effectively in weak or even "islanded" grids.
Dependency weak grids. (SCR > 3)
Black Start Capability H Not suitable for black start without additional support. ” Capable of providing black start services.

Minimal harmonics due to PWM-based control. Smaller|
Harmonics Produces significant harmonics; requires large filters.

filters required.

Power Reversal

Possible. Requires changing DC polarity for power

reversal.

Possible (seamless). Achieved by changing current

direction without altering DC polarity.

Fault Ride-Through

Limited ability to ride through grid faults.

May trip under disturbances.

Superior fault ride-through capability.

>1 sec (1.5 secs in case of HVDC Pugalur — Trichur for Line

Network restart time
Less (depend on de-ionization time) in milli-secs to Ground faults); highly dependent on AC side circuit
during DC line faults
breaker opening/reclosing,
Not available as standard, may be full converter rating
Overload Capability Possible (usually 10-20% for short durations).

(depends on standard rating vs extra overload expected)

Converter Footprint

Large, due to filters, reactive power compensators, and

transformers.

Compact, as filters and external compensators are

minimized.

Grid Support Functions

Limited (e.g., no independent voltage control).

Can provide grid-forming services, voltage regulation, and

frequency support.

Efficiency/Losses

H Slightly higher efficiency in steady-state operation.

Lower efficiency due to switching losses in IGBTs.

Cost

Lower initial cost for converters, but higher for filters

and compensators.

Higher initial cost for converters, lower for ancillary|

components.

Bidirectional Power

Flow

Achieved but with slower transition.

Seamless bidirectional power flow

57
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(Solar) scheme

Both LCC and VSC based HVDCs have certain advantages and disadvantages. While LCC based HVDC

is not suitable for low system strength pockets, the reliability of VSC HVDC during DC line fault always

depends on switching of AC side CB and it is possible that high stress is experienced by equipment

during DC line fault. Since the length of this HVDC link is expected to be around 1100 kM, the chances

of DC line fault owing to higher exposure may be of high probability. The Technical requirement for HVYDC

shall clearly specify that HVDC shall be designed with redundancy so that system shall be able to

operate under transient fault conditions. These aspects shall be taken in due consideration while

specifying the technical specification of the HVDC in the RfP.

3. Otherinputs on the proposed HVDC scheme are as under:

a)

The rationale for terminating the HVDC in WR (Maharashtra) may be provided. Another HYDC
from Khavda-V to Alephata (Maharashtra) is also terminating in the same area.

In the February solar case, the Southern Region is importing power. Even in the June solar case,
which represents a peak SR export scenario, key SR-WR lines planned for evacuating RE from
the Southern Region such as - 765 kV Narendra New—Pune-lll D/C and 765 kV Raichur-Solapur
D/C - are observed carrying power in the WR-to-SR direction. The all India level LGB may be
reviewed.

Many 400 kV lines in Pune / Mumbai area are loaded beyond their permissible limits in the Sce-
4 and Sce-7 cases e.g. 400 kV Kalwa- Estella S/C, 400 kV Pagdhe — Estella S/C, 400 kV Boisar-
Il - Pagdhe D/C etc.

Further, as highlighted in section on Load-Generation Balance below, the LGB of the case is
subject to change with the proposed corrections which may lead to change in location of HYDC
terminal.

Khavda (41.5 GW), Lakadia (3.5 GW & 7.5 GW), Raghanesda (3 GW), Bhuj (4.5 GW & 5.5 GW),
Jamnagar (1 GW), Jam Khambaliya (3 GW & 4.5 GW) RE evacuation system is shown below

Page 3 0f 8
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(Solar) scheme

As per above planning, most of the above RE generation will be consumed in Maharashtra
(MMR & Pune) area. Two major HVDC (+ 800 kV, 6000 MW LCC HVDC from Khavda-II to
Nagpur and = 800 kV 6000 MW LCC HVDC (or + 600 kV VSC) from Lakadia-Il to Alepheta)
links from Khavda complex to Maharashtra system are already planned.

Terminating of HVDC at South Kalamb (Murbad) may be reviewed as already two HVDCs
are terminating in Maharashtra and distance between Alephata to Kalamb is less than 50
km.

Number of new In-STS S/s (Dolvi, Kandalgaon, Estella, Velgaon, Ambernath, Theur,
Padghe-Split, Kalwa Split, Estella Coromandel etc.) in MMR & Pune area is considered.
Therefore, constraints faced in the Mumbai/Pune area are not reflected much in study
cases. Timely commissioning of In-STS in the Mumbai/Pune area is very essential.
Inordinate delays in commissioning of In-STS are generally observed. Hence, remedial
measures need to be mentioned for delays in commissioning of In-STS.

Currently, constraints are being observed in Southern part of Maharashtra (Kolhapur/Karad
area) during high injection from SR to WR. Another scenario (i.e. high injection from SR to
WR along with low generation in Khavda/NR area) to be studied for assessing the
transmission constraints and identification of remedial measures.
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f)  On the outage of a 3000/6000 MW poles of HVDC Barmer — Il - South Kalamb, the loading
of 765/400 kV ICTs and other elements nearby Barmer - | is seen to be nearing N-1 non-
compliant. Accordingly, the solar developers coming up at Barmer-Il may be advised now
itself to commission their generation in synch with HVDC system.

g) As mentioned earlier, controller interaction studies may be carried out to identify the
potential interaction issues in the complex or the same may be included in the project
technical specifications with specific mention of involvement of CTUIL/GRID-INDIA in such
studies with HVDC executing agency.

h) The feature of power oscillation damping is also important in case of HVDC and shall be
suitably added in specifications. The provision of tuning of POD based on measurement
data may also be specified.

i)  As HVDC are planned for bulk evacuation of RE power, the outage of single or both poles of
the HVDC may lead to curtailment in RE generation. This curtailment may be
avoided/minimized by specifying the continuous and transient ambient temperature-
based overload capability for the proposed HVDCs. Also, as VSC based HVDC is being
proposed, itis understood that complete capacity in reverse direction is available.

j)  Filter arrangement modelling at HVDC terminal (in case of LCC) at Barmer - Il to be
checked. Keeping in view the low SCR/fault level, as mentioned earlier by GRID-INDIA, the
filter sizing shall be granular to avoid wide voltage variations during switching.

Addition of BESS: In the 500 GW RE Transmission Report by CEA, ~22.5 GW BESS was
planned at different pooling stations in NR (Rajasthan). However, so far, the BESS capacity
addition has not taken place as per the plan. Planning of the envisaged BESS capacity as a
generation resource could help in optimizing the transmission being planned for RE evacuation

in Rajasthan and will also provide necessary flexibility support during the non-solar hours.

Planning of Bulk Loads in the Rajasthan RE complex: It is suggested that CTUIL shall provide
necessary recommendations to the MOP for planning of bulk loads such as electrolyzers, data
centers etc. in the Rajasthan RE complex. This would help in local consumption of RE
generation and would significantly reduce the requirement of transmission while also providing

necessary damping (load side).

A sample study with cost benefit analysis may be carried out by CTUIL in this regard for

discussion at higher level.
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6. Inputs on Load Generation Balance:

(Solar) scheme

In base cases shared, demand of Rajasthan considered in scenario-4: Jul month(31GW) seems

to be on higher side. Similarly, in scenario-7: Feb month (35.4GW) seems to be on very higher

side. Powerfactor of load also to be revised according to practical values to get correct picture

of any low voltage scenario.

State Scen7 Scen7 p.f. Scen4 Scen4 p.f.
P 353.2 411.6
CHANDIGARH Q 1127 0.95 120 0.96
P 4193.4 2840.6
J&K . .
Q 615.8 0.99 828.5 0.96
P 2395.4 1780.1
HIMACHAL . .
C Q 399 0.99 519.2 0.96
P 127421 17627.8
PUNJAB . .
UNJ Q 1903.2 0.99 5138.9 0.96
P 12981.3 16580.6
HARYANA Q 1930.6 0.99 1836 0.96
P 6045.8 9367.3
DELHI Q 1118.8 0.98 2864.4 0.96
P 35442.5 31266.8
RAJASTHAN . .
JAS Q 4427.2 0.99 8839.5 0.96
P 26303.5 31161.5
P . .
u Q 3833.8 0.99 9088.8 0.96
P 40.1 27.3
LADAKH Q 59 0.99 8 0.96
P 2581.5 2955
UTTARAKHAND Q 504 0.98 8445 0.96
P 103078.7 114018.5
NR Q 14851 0.99 33087.7 0.96
Feb Solar (Scenario - 7)
s Load Gen IR 20" EPS Peak Average Demand Peak Demand met
N‘; Region (I\:I)\e;V) (M(:N.) Exchange | Loadin2029- | Metin Solar Hours in | during Solar Hours,
) (Mw) # 30 (MW) Feb 2024 (MW)" Feb 2024 (MW)
1 NR 103722 146006 42284 116745 54890 63791
2 WR 112173 137614 25441 107050 68960 74167
3 SR 104357 90900 -13457 97440 60929 65591
4 ER 41435 17785 -23650 45752 19429 22745
5 NER 2902 2025 -877 5835 2013 2209
6 All India 366648 396728 X 334811 206123 221989
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(Solar) scheme

s. Load Gen (State+ 20t .EPS Peak AVfarage Demand' Peak Demand Metin
No. State (MW) Central) (MW) Load in 2029-30 | Metin Solar Hours in | Solar Hours, Feb 2024
(Mw) Feb 2024 (MW) (MWwW)
1 Rajasthan 35468 110783 25058 17000 18058
2 Gujarat 41433 71297 33964 19113 21258
3 Maharashtra 40627 30993 39891 27379 29821
4 MP 21288 23092 25596 14553 16885

*Peak solar considered from 10:30 Hrs to 15:30 Hrs, # Export is considered positive

June Solar (Scenario - 4)

s | | oas | een | R | 2oEPSPeak | R e | PoskDomandmet
No. Region (MW) (MW) Exchange Load in 2029-30 in June 2024 during Solar Hours,
(MW)*# (MW) (MW) June 2024 (MW)
1 NR 114849 | 156993 42144 116745 80252 91040
2 WR 108797 | 130420 21623 107050 64167 74882
3 SR 98015 95583 -2432 97440 48363 58488
4 ER 47997 14483 -33514 45752 27672 31436
5 NER 3706 3377 -329 5835 2467 3023
6 AllIndia | 375349 | 406220 X 334811 222917 244540
s. State Load Gen. 20 EPS Peak Load in @:f::iiz‘:";z:fs Peak Demand met in
No. (MW) (MW) 2029-30 (MW) in Feb 2024 (MW)" Feb 2024 (MW)
1 Rajasthan 31266 113355 25058 16199 18425
2 Gujarat 44908 76899 33964 21934 26054
3 Maharashtra 39589 29129 39891 23622 28715
4 MP 15757 18715 25596 11155 13828

*Peak solar considered from 10:30 Hrs to 15:30 Hrs, #Export is considered positive

>

In both February solar and June Solar case, the Southern Region is importing power. Even in the June
solar case, which represents a peak SR export scenario, key SR-WR lines planned for evacuating RE
from the Southern Region—such as the 765 kV Narendra New-Pune-lll D/C and 765 kV Raichur—
Solapur D/C—are observed carrying power in the WR-to-SR direction

> Dispatch of Thermal Plants:

0 The thermal generation of some of the plants i.e. APL/CGPL has been backed down to very
low levels (~35%).
0 Pithead plant: Talcher backed down to ~35% level
0 Pithead plant: V’chal backed down to ~34% level
0 Pithead plant: Korba backed down to ~34% level

The tech minimum level considered in the case may be mentioned, and the generators' dispatch

should be considered per merit order.

» The demand in Rajasthan and Gujarat is seen to be on a higher end than the figures from EPS.
The reason for the high demand may be mentioned.
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(Solar) scheme

» Consideration of GH2 and other bulk consumer loads may be mentioned in the planning scheme

itself, duly citing the uncertainty behind the assumptions and requirement of further
transmission planning in case of delay/deferment of GH2/Bulk load projects.
The production cost modelling studies duly factor in the RPO targets for each states, RE
integration targets, flexibility requirements, merit order etc. Therefore, it is suggested that the
study scenario may be finalized based on the output of the production cost modelling studies
for the same timeframe. This LGB will itself indicate the paths/corridors along with the system
augmentation is required.

7. Punjabinternal generation considered in scenario-7 to be corrected:

Bus Bus Nam 1d Are Area Zone Zone Co VSched ISnrvi PGen PMax
Number | —US hame :lu Name | Num Name | de | (pu) ee C | (Mw) (MW)
m

LEHRAMOHBT T

132204 | 00 ] 13 | PUNJAB 131 | PB_STU 2 1 1 525 210
LEHRAMOHBT T

132204 | 00 ) 13 | PUNJAB 131 | PB_STU -2 1 1 52.5 210
GOINDWALSB T

182270 | 000 ] 13 | PUNJAB 131 | PB_STU 2 1 1 67.5 270
GOINDWALSB T

182270 | 000 ) 13 | PUNJAB 131 | PB_STU 2 1 1 67.5 270
SPL_ROPAR T

132323 | o0 ] 13 | PUNJAB 131 | PB_STU 2 1 1 525 210
SPL_ROPAR T

132323 | 0 ) 13 | PUNJAB 131 | PB_STU 2 1 1 52.5 210
SPL_ROPAR T

132323 | oo 3 13 | PUNJAB 131 | PB_STU 2 1 1 525 210
TALWNDISABO4 | T

134401 | o0 ] 13 | PUNJAB 131 | PB_STU 2 1 1 165 660
TALWNDISABO4 | T

134401 | 0o ) 13 | PUNJAB 131 | PB_STU 2 1 1 165 660
RAJPURA_TH4 T

134406 | , 00 ] 13 | PUNJAB 131 | PB_STU 2 1 1 175 700
RAJPURA_TH4 T

134406 | 000 ) 13 | PUNJAB 131 | PB_STU 2 1 1 175 700

8. Dynamic Simulation Studies — With more than 100 GW solar generation and two HVDC
terminals in Rajasthan in close vicinity, it is important that stability aspects are also studied in
detail at the planning stage. The generation is also getting evacuated through large EHV lines and
hence, transient stability analysis also becomes important. Therefore, it is suggested that the
results of the dynamic simulation studies may be shared.

9. Bara TPS generation model to be corrected, same is modelled at 400kV whereas it is existing

at 765kV level.
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Annexure B2

Reply of Grid-India inputs on Rajasthan REZ Ph-IV (Part-5 :6 GW) Barmer-Il :

6GW (Solar) scheme

Grid-India Inputs:

1.

In the scheme, the evacuation of 6000 MW is proposed from VSC HVDC link from Barmer-
Il (new) substation to South Kalamb (Murbad).

It is mention here that Barmer-Il is a new substation which will be connected only to 400 kV
Fatehgarh-IV PS and Barmer-| PS via LILO of 400kV Fatehgarh-IV PS - Barmer-I PS D/C.
This connectivity means that Barmer-Il would be a radial/hanging station with low system
strength.

Fault level at Barmer-lIl:

S. No. Cases Fault level | Fault level
(MVA) (MVA) -
— 220 kV 400 kV
1. Without  considering  the| 10788 23409
contribution of RE getting
connected
2. Considering the contribution | 13560 29058
of RE getting connected

e Installed capacity considered at 220 kV level: 2000 MW
e Installed capacity considered at 400 kV level: 4000 MW
e SCR at 220 kV level — (10788/2000): 5.394

e SCR at 400 kV level — (23409/12000): 1.95 (HVDC capacity of 6000 MW also
included)

Considering that Barmer-Il would be a radial station with low system strength, evacuating
6000 MW capacity via HVDC from this substation may not be ideal. The inertia of the
system around Barmer-Il station is also expected to be very low, AC system feeding to
HVDC from such weak network may witness stability related issues. The suitable
alternatives to add fault level as well as inertia like SynCon may be considered in such
pockets. It is proposed that RE capacity may be pooled to a nearby station which has
adequate interconnection (and hence system strength) such as Chittorgarh (SCMVA at
400 kV - ~34000 MVA in current time-frame). The HVYDC may then be planned from such
station to a suitable location.

CTU Reply :

As per our understanding and discussion with OEMs in earlier HYDC packages, minimum
SCR requirement for HVDC operation for VSC technology is >1 whereas for LCC
technology is > 2.5.

Page 10f11
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Integration of RE power to other intermediate sub stations through EHVAC system i.e.
Ajmer, Chittorgarh, Beawar, Rishabdeo etc. and its further evacuation through HVDC from
intermediate substations is not feasible due to space constraint on above substations. SCR
values of Barmer-Il and South Kalaamb (Murbad) S/s is as below:

S. Voltage Envisaged Wo Considering With Considering additional
No. level generation additional Barmer-II- Barmer-ll-Barmer-I D/c line &
(MW) Barmer-l D/c line Syncons (2 units*)
(present file)
SCMVA SCR SCMVA SCR
(Considering (Considering no
no contribution
contribution from incident
from incident bus)
bus)
1. Barmer-l| 2180 11510 5.27 12500 5.75
(220kV)
2. Barmer-I (3812+2180) 23290 3.88 29550 4.95
(400kV) 5992
3 Murbad 3000 26300 8.7 26300 8.7
(400kV) (13200) (4.4) (13200) (4.4)
3 Murbad Splt 3000 13200 4.4 13200 4.4
(400kV)

*1 no. of SynCon unit comprises dynamic support of +300MVAr/-150MVAr (Minimum) & Short circuit
contribution at PCC of 1200MVA (Minimum) with Minimum H (natural) =4 s

From the table, it is envisaged that SCR at 400kV and 220kV level of Barmer-Il PS is
adequate for HVDC operation (LCC/VSC). The SCR of 400kv Barmer-ll PS will further
improve with future interconnection planned for Barmer-IIl PS (HVDC) with Barmer-1I PS in
next 2-3 months.

2 units of Syncons shall be considered with LCC technology alternative. Space provision
of 2 units of SyCon shall be kept in VSC technology alternative as part of comprehensive
scheme and taken up for implementation as per future requirement.

2. Comparison of VSC and LCC based HVDC

Feature LCC-HVDC VSC-HVDC
Converter Thyristor-based IGBT-based (or similar switching
Technology devices)

Reactive Power | Requires substantial reactive power| Capable of independent reactive
compensation (e.g., Filter Banks,| power control. Generally, no external

Requirements
SVC, STATCOM, SynCons). compensation needed.
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Feature

LCC-HVDC

VSC-HVDC

Grid Strength

Requires a strong AC grid fon

Operates effectively in weak or even

Dependency commutation. May fail in weak| "islanded" grids.
grids. (SCR > 3)
Black Start Not suitable for black start without | Capable of providing black start
Capability additional support. services.
Harmonics Produces significant harmonics; | Minimal harmonics due to PWM-based

requires large filters.

control. Smaller filters required.

Power Reversal

Possible. Requires changing DC
polarity for power reversal.

Possible (seamless). Achieved by
changing current direction without
altering DC polarity.

Fault Ride-
Through

Limited ability to ride through grid
faults.

May trip under disturbances.

Superior fault ride-through capability.

Network restart
time during DC

Less (depend on de-ionization
time) in milli-secs

>1 sec (1.5 secs in case of HVDC
Pugalur — Trichur for Line to Ground

line faults faults); highly dependent on AC side
circuit breaker opening/reclosing,
Not available as standard, may be full
Overload Possible (usually 10-20% for short | converter rating
Capability durations). (depends on standard rating vs extra
overload expected)
Converter Large, due to filters, reactive power| Compact, as filters and external
Footprint compensators, and transformers. | compensators are minimized.
. . . Can provide grid-forming services,
Grid Support Limited (e.g., no independent .
. voltage regulation, and frequency
Functions voltage control). support

Efficiency/Losses| Slightly higher efficiency in steady-

state operation.

Lower efficiency due to switching
losses in IGBTSs.

Lower initial cost for converters, buf]

Higher initial cost for converters, lower|

Cost higher for filters and compensators.| for ancillary components.
Bidirectional

Power Achieved but with slower transition.| Seamless bidirectional power flow
Flow

Both LCC and VSC based HVDCs have certain advantages and disadvantages. While LCC
based HVDC is not suitable for low system strength pockets, the reliability of VSC HVDC
during DC line fault always depends on switching of AC side CB and it is possible that high
stress is experienced by equipment during DC line fault. Since the length of this HVDC link
is expected to be around 1100 kM, the chances of DC line fault owing to higher exposure
may be of high probability. The Technical requirement for HVDC shall clearly specify that
HVDC shall be designed with redundancy so that system shall be able to operate under
transient fault conditions. These aspects shall be taken in due consideration while
specifying the technical specification of the HVDC in the RfP.
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CTU Reply : Comments are noted as part of agenda.

3. Other inputs on the proposed HVDC scheme are as under:

a) The rationale for terminating the HVDC in WR (Maharashtra) may be provided. Another
HVDC from Khavda-V to Alephata (Maharashtra) is also terminating in the same area.

In the February solar case, the Southern Region is importing power. Even in the June
solar case, which represents a peak SR export scenario, key SR-WR lines planned for
evacuating RE from the Southern Region such as - 765 kV Narendra New—Pune-lIll
D/C and 765 kV Raichur—Solapur D/C - are observed carrying power in the WR-to-SR
direction. The all India level LGB may be reviewed.

Many 400 kV lines in Pune / Mumbai area are loaded beyond their permissible limits
in the Sce4 and Sce-7 cases e.g. 400 kV Kalwa- Estella S/C, 400 kV Pagdhe — Estella
S/C, 400 kV Boisarll - Pagdhe D/C etc.

Further, as highlighted in section on Load-Generation Balance below, the LGB of the
case is subject to change with the proposed corrections which may lead to change in
location of HVDC terminal.

b) Khavda (41.5 GW), Lakadia (3.5 GW & 7.5 GW), Raghanesda (3 GW), Bhuj (4.5 GW & 5.5
GW), Jamnagar (1 GW), Jam Khambaliya (3 GW & 4.5 GW) RE evacuation system is
shown below
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c)

d)

As per above planning, most of the above RE generation will be consumed in Maharashtra
(MMR & Pune) area. Two major HVDC (+ 800 kV, 6000 MW LCC HVDC from Khavda-Il to
Nagpur and + 800 kV 6000 MW LCC HVDC (or + 600 kV VSC) from Lakadia-Il to Alepheta)
links from Khavda complex to Maharashtra system are already planned.

Terminating of HVDC at South Kalamb (Murbad) may be reviewed as already two HVDCs
are terminating in Maharashtra and distance between Alephata to Kalamb is less than 50
km.

Number of new In-STS S/s (Dolvi, Kandalgaon, Estella, Velgaon, Ambernath, Theur,
Padghe-Split, Kalwa Split, Estella Coromandel etc.) in MMR & Pune area is considered.
Therefore, constraints faced in the Mumbai/Pune area are not reflected much in study
cases. Timely commissioning of In-STS in the Mumbai/Pune area is very essential.
Inordinate delays in commissioning of In-STS are generally observed. Hence, remedial
measures need to be mentioned for delays in commissioning of In-STS.

Currently, constraints are being observed in Southern part of Maharashtra (Kolhapur/Karad
area) during high injection from SR to WR. Another scenario (i.e. high injection from SR to
WR along with low generation in Khavda/NR area) to be studied for assessing the
transmission constraints and identification of remedial measures.

CTU Reply (a) to (e): The Lakadia-Il — Alephata HVDC has been terminated at a point
parallel to the EHVAC network which emanates from Khavda area and traverses from North
Gujarat to load centres in Maharashtra (Boisar-1l/ Nasik/ Alephata/ Pune(GIS) / Pune-IIl).
The HVDC system emanates from Lakadia-1l (Central Gujarat) and terminates at Alephata
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b)

(parallel to AC network) and is expected to maintain a balanced power flows on the AC lines
along with controllability as per requirement. The other HVDC link from NR to South Kalamb
has been planned to complement PSPs in Talegaon / Data centre & other load requirement
in the Neral area.

Further, the present files have been prepared considering Max RE injection in
Gujarat & Rajasthan (which are contiguous pockets) so as to simulate worst case
scenario as far as immediate evacuation of power is concerned. In case the
generation is backed down in these pockets, it would represent a better load flow
case.

CTU Reply : Scenario-4 & 7 is prepared considering Rajasthan (100% solar dispatch ) and
Guijarat (80% solar dispatch). One additional sensitivity case considering Rajasthan (90%
solar dispatch ) and Gujarat (100% solar dispatch) is also prepared & shared with agenda

Nevertheless, SR export scenario has also been prepared in consultation with SR
constituents and was studied in detail in presence of GRID-INDIA on 22.11.2024
for Bijapur evacuation studies at Bangalore. The proposed system was found
adequate in that scenario as well.

CTU Reply : Noted.

Regarding constraints in Mumbai/MMR region, timely commissioning of In-STS in the
Mumbai/Pune area is very essential. MSETCL is being continuously requested to adhere
to agreed upon time-lines as per review meetings carried out by CEA as well as in various
CMETS-WR meetings by CTU as well as GRID-INDIA.

On the outage of a 3000/6000 MW poles of HYDC Barmer — Il — South Kalamb, the loading
of 765/400 kV ICTs and other elements nearby Barmer — | is seen to be nearing N-1
noncompliant. Accordingly, the solar developers coming up at Barmer-Il may be advised
now itself to commission their generation in synch with HYDC system.

CTU Reply : No violation of N-1 compliance is observed in studies on the outage of
3000MW (one Bipole) of HVDC as per manual on transmission planning criteria 2023,
however necessary augmentation works shall be taken up for implementation after detail
deliberation with Grid-India/CEA/NRPC.

As mentioned earlier, controller interaction studies may be carried out to identify the
potential interaction issues in the complex or the same may be included in the project
technical specifications with specific mention of involvement of CTUIL/GRID-INDIA in such
studies with HVDC executing agency.

CTU Reply : Noted. To be taken care during finalization of RfP.

The feature of power oscillation damping is also important in case of HVYDC and shall be
suitably added in specifications. The provision of tuning of POD based on measurement
data may also be specified.

CTU Reply : Noted.
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d)

As HVDC are planned for bulk evacuation of RE power, the outage of single or both poles
of the HVDC may lead to curtailment in RE generation. This curtailment may be
avoided/minimized by specifying the continuous and transient ambient temperature
based overload capability for the proposed HVDCs. Also, as VSC based HVDC is being
proposed, it is understood that complete capacity in reverse direction is available.

CTU Reply : Noted. Matter shall be discussed during the meeting by our CTU-Engg Deptt.
As per discussion in NCT meeting, both VSC & LCC technology are being discussed in
present proposal. HVDC system shall be planned with 100% reverse power capability.

Filter arrangement modelling at HVYDC terminal (in case of LCC) at Barmer — Il to be
checked. Keeping in view the low SCR/fault level, as mentioned earlier by GRID-INDIA, the
filter sizing shall be granular to avoid wide voltage variations during switching.

CTU Reply : Noted. To be discussed with OEMs during finalization of RfP to explore the
possibility.

Addition of BESS: In the 500 GW RE Transmission Report by CEA, ~22.5 GW BESS was
planned at different pooling stations in NR (Rajasthan). However, so far, the BESS capacity
addition has not taken place as per the plan. Planning of the envisaged BESS capacity as
a generation resource could help in optimizing the transmission being planned for RE
evacuation in Rajasthan and will also provide necessary flexibility support during the non-
solar hours.

CTU Reply : Noted.

Planning of Bulk Loads in the Rajasthan RE complex: It is suggested that CTUIL shall
provide necessary recommendations to the MOP for planning of bulk loads such as
electrolyzers, data centers etc. in the Rajasthan RE complex. This would help in local
consumption of RE generation and would significantly reduce the requirement of
transmission while also providing necessary damping (load side).

A sample study with cost benefit analysis may be carried out by CTUIL in this regard for
discussion at higher level.

CTU Reply : Noted.

Inputs on Load Generation Balance:

In base cases shared, demand of Rajasthan considered in scenario-4: Jul month(31GW)
seems to be on higher side. Similarly, in scenario-7: Feb month (35.4GW) seems to be on
very higher side. Power factor of load also to be revised according to practical values to get
correct picture of any low voltage scenario.

State

Scen7

Scen7 p.f.

Scen4

Scend p.f.

Chandigarh

353.2

112.7

0.95

411.6

0.96

120

J&k

TO|T

4193.4

0.99

2840.6

0.96

70
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State Scen7 Scen7 p.f. Scen4 Scend p.f.
Q 615.8 828.5
. P 2395.4 1780.1
Himachal Q 399 0.99 5192 0.96
. P 127421 17627.8
Punjab Q 1903.2 0.99 5138.9 0.96
P 12981.3 16580.6
Haryana Q 19306 0.99 4836 0.96
. P 6045.8 9367.3
Delh Q 1118.8 0.98 2864.4 0.96
. P 35442.5 31266.8
Rajasthan Q 4427 2 0.99 8839 5 0.96
P 26303.5 31161.5
Up Q 3833.8 0.99 9088.8 0.96
P 40.1 27.3
Ladakh Q 59 0.99 8 0.96
P 2581.5 2955
Uttarakhand Q 504 0.98 8445 0.96
P 103078.7 114018.5
NR Q 14851 0.99 33087.7 0.96
Feb Solar (Scenario - 7)
IR 20" EPS Average Peak Demand
s Load Gen Exchange | Peak Load Demand met
" | Region . (Mw) # in 2029- Met in Solar | during Solar
No. (MW) (MW) .
30 (MW) Hours in Feb Hours,
2024 (MW)’ Feb 2024 (MW)
1 NR 103722 | 146006 | 42284 116745 54890 63791
2 WR 112173 | 137614 | 25441 107050 68960 74167
3 SR 104357 | 90900 -13457 97440 60929 65591
4 ER 41435 | 17785 -23650 45752 19429 22745
5 NER 2902 2025 -877 5835 2013 2209
6 All India | 366648 | 396728 X 334811 206123 221989
20" EPS Peak Average Peak Demand
s Load Gen (State+ | Load in 2029- Demand Met in
Nc.> State (MW) Central) 30 Met in Solar Solar Hours, Feb
) (MW) (MW) Hours in Feb | 2024
2024 (MW) (MW)
1 Rajasthan 35468 110783 25058 17000 18058
2 Gujarat 41433 71297 33964 19113 21258
3 | Maharashtra | 40627 30993 39891 27379 29821
4 MP 21288 23092 25596 14553 16885

*Peak solar considered from 10:30 Hrs to 15:30 Hrs, # Export is considered positive

7
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June Solar (Scenario - 4)

20™ EPS S"e’agz Peak Demand
S. Load Gen. IR Peak Mef::z‘olar met
No. Region (MW) (MW) Exchange Load in Hours in June during Solar
(MW) # 2029-30 2024 Hours,
(MW) (MW) June 2024 (MW)
1 NR 114849 | 156993 42144 116745 80252 91040
2 WR 108797 | 130420 21623 107050 64167 74882
3 SR 98015 | 95583 -2432 97440 48363 58488
4 ER 47997 | 14483 -33514 45752 27672 31436
5 NER 3706 3377 -329 5835 2467 3023
6 | Al 375349 | 406220 X 334811 222917 244540
India
Average
20" EPS Peak Demand Met in Peak Demand
S. Load Gen. . . .
No. State (MW) (MW) Load in 2029-30 | Solar Hours in | met in Feb 2024
(MW) Feb 2024 (MW)
(Mw)’
1 Rajasthan 31266 | 113355 25058 16199 18425
2 Guijarat 44908 76899 33964 21934 26054
3 | Maharashtra | 39589 29129 39891 23622 28715
4 MP 15757 18715 25596 11155 13828

*Peak solar considered from 10:30 Hrs to 15:30 Hrs, #Export is considered positive

» In both February solar and June Solar case, the Southern Region is importing power. Even
in the June solar case, which represents a peak SR export scenario, key SR-WR lines
planned for evacuating RE from the Southern Region—such as the 765 kV Narendra New—
Pune-IIl D/C and 765 kV Raichur— Solapur D/C—are observed carrying power in the WR-
to-SR direction

» Dispatch of Thermal Plants:

o The thermal generation of some of the plants i.e. APL/CGPL has been backed
down to very low levels (~35%).

o Pit head plant: Talcher backed down to ~35% level to Pit head plant: V’chal backed
down to ~34% level

o0 Pit head plant: Korba backed down to ~34% level

The tech minimum level considered in the case may be mentioned, and the generators'
dispatch should be considered per merit order.

CTU Reply : Files are modified to incorporate minimum 40% dispatch from thermal
generating stations in WR as per merit order as well as load pf (0.95-0.97) in NR.
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» The demand in Rajasthan and Gujarat is seen to be on a higher end than the figures from
EPS. The reason for the high demand may be mentioned.

CTU Reply :
S.No | State EPS Demand Considered in studies (GW)
demand
(2030)-GW
Sc-4* Sc-5 Sc-7*
1 Rajasthan | 25.1 19.2 18 23.3
2 Gujarat 34 449 37.2 41.4

*excl. 12GW lumped load at Ramgarh-Il and Bhadla-1V for HYDC

CTU Reply — From the demand data, it is envisaged that demand in Rajasthan is in order.
In Gujarat, about 60% of the projected Green Hydrogen Load by 2027-28 has been
considered in studies [9250MW out of 15000MW (Kandla:3GW, MUL: 12GW)]. In case
same does not materialize as planned, additional transmission system would be required.
Further, other bulk consumer loads have also been considered in studies such as 3GW
at Mundra(Navinal) S/s, 3.5GW at Jamnagar, etc.

» Consideration of GH2 and other bulk consumer loads may be mentioned in the planning
scheme itself, duly citing the uncertainty behind the assumptions and requirement of
further transmission planning in case of delay/deferment of GH2/Bulk load projects.

The production cost modelling studies duly factor in the RPO targets for each states, RE
integration targets, flexibility requirements, merit order etc. Therefore, it is suggested that
the study scenario may be finalized based on the output of the production cost modelling
studies for the same timeframe. This LGB will itself indicate the paths/corridors along with
the system augmentation is required.

CTU Reply - to be discussed in meeting

7. Punjab internal generation considered in scenario-7 to be corrected:

Bus Bus Name Id PGen PMax
Number (MW) (MW)
132204 | LEHRAMOHBT 220.00 T1 525 210
132204 | LEHRAMOHBT 220.00 T2 525 210
132270 | GOINDWALSB 220.00 ™ 67.5 270
132270 | GOINDWALSB 220.00 T2 67.5 270
132323 | SPL_ROPAR 220.00 T1 52.5 210
132323 | SPL_ROPAR 220.00 T2 52.5 210
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132323 | SPL_ROPAR 220.00 T3 525 210
TALWNDISABO4 T1

134401 400.00 165 660
TALWNDISABO4 T2

134401 400.00 165 660

134406 | RAJPURA_TH4 400.00 T1 175 700

134406 | RAJPURA_TH4 400.00 T2 175 700

CTU Reply : Corrected in Revised PSSE files (in Sc-7)

Dynamic Simulation Studies — With more than 100 GW solar generation and two
HVDC terminals in Rajasthan in close vicinity, it is important that stability aspects are
also studied in detail at the planning stage. The generation is also getting evacuated
through large EHV lines and hence, transient stability analysis also becomes
important. Therefore, it is suggested that the results of the dynamic simulation studies
may be shared.

CTU reply- In 30th CMETS-NR meeting, CTU requested that Grid-India may share
present time frame converged dynamic file which will help to resolve convergence
issues in dynamics file for 2027 timeframe w.r.t Generator models (conventional/RE)
used by Grid-India. In the CMETS-NR meeting Grid-India stated that they are also
facing convergence issues for present timeframe file and prepared dynamics file with
some assumptions.

It was agreed in the meeting that for preparation for planning stage dynamic file, CTU
and Grid-India can work together to prepare load flow first w.r.t dynamics file and
subsequent Dynamic data file (Dyr) shall be prepared with help of models available
with Grid-India. CTU also stated that considering the severe convergence issues in
dynamics file, it will be converged on truncated network specific to RE pockets in
Rajasthan rather than to converge the file on All India level. In the meeting, NRLDC
stated that for transient studies, truncated network modelling will be sufficient.

Considering above, it is requested that a committee may be formed comprising
members from CEA, CTUIL and Grid-India for preparation of planning horizon
dynamics files.

Bara TPS generation model to be corrected, same is modelled at 400kV whereas it is
existing at 765kV level.

CTU Reply : Corrected in Revised PSSE files
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Annexure-B3
HVDC VSC Configuration

e *600kV, 6 GW (Parallel Bipole with parallel DMR)

e Inthis configuration, +ve Terminal of Pole-1 & 3 and -ve Terminal of Pole-2 & 4
shall be combined at the Gantry side and single +ve and -ve bundle conductor
each shall be traversed on either side of the Tower along with parallel DMR.

e Inthis configuration, reliability of overall HYDC system shall be enhanced in
comparison to Double Bipole with Parallel DMR configuration.

e Control & Protection design for co-ordinated control is complex and is offered
only by one OEM (M/s SIEMENS) and is first of its kind in the world.

e 600kV, 6 GW (Double Bipole with parallel DMR)

e Inthis configuration, each Bipole shall have their independent bundle
conductors on either side of the Tower along with parallel DMR.

e Control & Protection design for each Bipole controlis simple and is offered by
more than one OEM.

Note: DC line Fault recovery time in VSC is of about ~1.5to 1.8 Sec
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Proposed Transmission system for evacuation of power from Rajasthan REZ Ph-IV (Part-5 :6 GW)
[Barmer Complex] Barmer-Il: 6GW (Solar)

1. Grid-India representative mentioned that Barmer-Il is a new substation which will be connected only
to 400 kV Fatehgarh-IV PS and Barmer-I PS via LILO of 400kV Fatehgarh-IV PS - Barmer-I PS D/C.
This connectivity means that Barmer-ll would be a radial/hanging station with low system strength.

Fault level at Barmer-II:

Fault level (MvA) | Faultlevel (MVA) -
S.No. |Cases L 220 kV 400 kv
Base Case
1. 11510 23410
Base Case + SynCons (2 units)
2. (+300/-150 MVAR each unit) 12500 25300

e Installed capacity considered at 220 kV level: 2000 MW
e Installed capacity considered at 400 kV level: 4000 MW
e SCRat220kV level —(11510/2000): 5.755

e SCRat400kVlevel—(23409/12000): 1.95 (HVDC capacity of 6000 MW also included)
e SCRat400kV level after SynCons—(25300/12000): 2.10 (HVDC capacity of 6000 MW also
included)

Grid-India representative further highlighted the following advantages of VSC based HVDC.

e Strong AC systems may not be required as there are no issues of commutation failures and the
HVDC operates effectively in weak or even "islanded" grids.

e Capable of providing black start services: One LCC HVDC (Bhadla3-Fatehpur) is under
implementation, having one VSC HVDC would help to harness advantages of both configurations

e Minimal harmonics due to PWM-based control. Smaller filters required.
e Superior fault ride-through capability

e Can provide grid-forming services, voltage regulation, and frequency support i.e. ability to
maintain appropriate system parameters in different renewable generation scenarios

It was agreed that technically VSC based HVDC is a better alternative than LCC based HVDC keeping in
view the low system strength at Barmer-1l (SCR < 2.0 without SynCons and ~2.5 with SynCons) and the
reactive power and oscillations issues already being faced in the complex.

The final decision regarding implementation of HVDC as LCC or VSC may be taken in the NCT meeting.
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Following other points were also highlighted by Grid-India:

a)

c)

e)

Considering that Barmer-Il would be a radial station with low system strength, evacuating 6000 MW
capacity via HVDC from this substation may not be ideal. The inertia of the system around Barmer-
I station is also expected to be very low, AC system feeding to HVDC from such weak network may
witness stability related issues. It is proposed that RE capacity may be pooled to a nearby station
which has adequate interconnection. The HVDC may then be planned from such station to a
suitable location.

On the outage of a 3000/6000 MW poles of HVDC Barmer — Il — South Kalamb, the loading of
765/400 kV ICTs and other elements nearby Barmer — | is seen to be nearing N-1 non-compliance
limits. Accordingly, the solar developers coming up at Barmer-ll may be advised now itself to
commission their generation in synch with HVDC system.

Controller interaction studies may be carried out to identify the potential interaction issues in
the complex or the same may be included in the project technical specifications with specific
mention of involvement of CTUIL/GRID-INDIA in such studies with HVDC executing agency.

The feature of power oscillation damping is also important in case of HVDC and shall be
suitably added in specifications. The provision of tuning of POD based on measurement data
may also be specified.

As HVDCs are planned for bulk evacuation of RE power, the outage of single or both poles
of the HVDC may lead to curtailment in RE generation. This curtailment may be
avoided/minimized by specifying the continuous and transient ambient temperature-
based overload capability for the proposed HVDC.

Filter arrangement modelling at HVDC terminal (in case of LCC) at Barmer -1l to be checked.
Keeping in view the low SCR/fault level, as mentioned earlier by GRID-INDIA, the filter sizing
shall be granular to avoid wide voltage variations during switching.

Addition of BESS: In the 500 GW RE Transmission Report by CEA, ~22.5 GW BESS was
planned at different pooling stations in NR (Rajasthan). However, so far, the BESS capacity
addition has not taken place as per the plan. Planning of the envisaged BESS capacity as a
generation resource could help in optimizing the transmission being planned for RE
evacuation in Rajasthan and will also provide necessary flexibility support during the non-
solar hours.

Planning of Bulk Loads in the Rajasthan RE complex: It is suggested that CTUIL shall
provide necessary recommendations to the MOP for planning of bulk loads such as
electrolyzers, data centers etc. in the Rajasthan RE complex. This would help in local
consumption of RE generation and would significantly reduce the requirement of
transmission while also providing necessary damping (load side).
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A sample study with cost benefit analysis may be carried out by CTUIL in this regard for
discussion at higher level.
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WRLDC informed the following points:-
0 N-1 non-compliance of 3x315 MVA, 400/220 kV Raipur ICTs are being observed during high demand period of
Chhattisgarh. Presently same is being managed with implementation of Load Trimming Scheme (LTS).
0 2x500 MVA, 400/220 kV Durg (Raipur PS) has been charged by Sept'’24. However, commissioning of planned
downstream In-STS network from 765/400/220 kV Durg (Raipur PS) S/s is getting delayed.
o0 Therefore, 1 x 500 MVA ICT along with 400 kV & 220 kV bays at Raipur S/s is required for N-1 compliance of
presently installed of 3x315 MVA, 400/220 kV Raipur ICTs and catering the future load growth in Raipur area.

After deliberations, ICT Augmentation at 400/220kV Raipur S/s was agreed with a schedule of 18 months from award:
e 400/220kV, 1x500MVA ICT (4™ at Raipur(PG) S/s along with associated bays at both ends

7. Transmission scheme for evacuation of power as part of Rajasthan REZ Ph-1V (Part-5 : 6GW) (Barmer Complex)

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

Details of schemes approved/Under Planning scheme as part of above is as under:
S.No | Transmission Scheme RE Potential Status

1 Rajasthan REZ Ph-IV (Part-1 :7.7GW) | 14 GW (Solar 14GW, | Under
(Bikaner Complex) BESS:6GW) Implementation

Bikaner-Il : 3.7GW
Bikaner-11l: 4AGW
2 Rajasthan REZ Ph-IV (Part-2 :5.5GW) | 5.5GW (Solar) Under
(Jaisalmer/Barmer Complex) Implementation
Fatehgarh-IV: 4 GW
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Barmer-l: 1.5 GW

3 Rajasthan REZ Ph-IV (Part-3 :6GW) | 6 GW (Solar) Under
(Bikaner Complex) Implementation
Bikaner-1V:6GW
4 Rajasthan REZ Ph-IV (Part-4 :3.5GW) | 3.5 GW (Solar) Under
(Jaisalmer/Barmer Complex) Implementation

Fatehgarh-IV: 1 GW
Barmer-I: 2.5 GW

5 Rajasthan REZ Ph-V (Part-1: 4GW) | 4 GW (Solar) Under Bidding
(Sirohi/Nagaur Complex)
Sirohi: 2 GW
Nagaur: 2 GW
B Planned/Under Planning
1 Rajasthan REZ Ph-IV (Part-5 : 6GW) | 6 GW (Solar) Timeframe : 2029
(Barmer Complex) (HVDC)
Barmer-Il : 6GW
2 Rajasthan REZ Ph-IV (Part-6 : 6GW) | 6 GW (Solar) Timeframe : 2030
(Bikaner Complex) (HVDC)

Bikaner-V: 6 GW
3 Rajasthan REZ Ph-V (Part-7 : 6GW) | 6 GW (Solar)
(Bhadla Complex)

Bhadla-IV: 6 GW
4 Rajasthan REZ Ph-V (Part-2 : 6GW) | 6 GW (Solar)
(Ramgarh Complex)

Ramgarh-Il: 6 GW
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Towards Transmission scheme for Rajasthan REZ Ph-IV (Part-5 : 6GW) (Barmer Complex), it may be noted that at present
connectivity of about 6GW capacity is already granted at Barmer-Il PS. Beyond that about 1.5 GW connectivity applications
are granted and 2.7GW application received for connectivity at Barmer-IIl PS.

Based on earlier Grid India observation and recent planned scheme in other regions, studies files were modified for 2029 time
frame. For evacuation of 6GW capacity from Barmer-ll PS, HVYDC system from Barmer-1l PS has been planned. The scheme
comprises establishment of Barmer-11 PS and HVDC line from Barmer-Il PS to Western region (near South of Kalamb) as well
as EHVAC system for injection of power at Barmer-1l PS and onwards dispersal of power in Western region. Studies were
carried out in 2030 time frame in for solar maximized scenario and shared on 22.11.24 with all constituents. Grid-India vide
mail dated 11.12.24 provided their observation on All India files as well as on proposed transmission scheme (copy of Grid-
India observations is enclosed in Annexure-B1). The main observation of Grid-India is as under :

e SCR & inertia requirement at Barmer-I PS

e Comparison of VSC and LCC technology

e Justification of termination of HVDC at South Kalamb

e Congestion in WR & SR-WR

¢ Inputs on load generation balance

Reply of Grid-India observations for Rajasthan REZ Ph-IV (Part-5 : 6GW) (Barmer Complex) is enclosed in Annexure-B2. As
per discussion held in 25" NCT meeting on 28.11.24, both VSC & LCC technology are considered in the present proposal and
to be discussed along with comparative analysis in NCT meeting. A comparative analysis of VSC and LCC technology (incl.
Grid-India inputs) are as under:

Feature LCC-HVDC VSC-HVDC

Converter Technology Uses semiconductors which are Uses semiconductors which are capable of
capable of withstanding voltage in blocking unidirectional voltage only (IGBT with
both direction (Thyristor-based ) antiparallel diodes or similar switching devices)

Direction of Current and power  Current flow is allowed in single direction. Current flow can be bidirectional. Power direction is
Power direction is changed by changing the changed by changing the direction of current flow.
vsoltage polarity.

Switching Philosophy Turned on by firing pulses but turn off with Turned on and turn off can be controlled by firing
assistance of line voltage pulses.
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Power transfer capability

Source

Reactive Power
Requirements

Grid Strength
Dependency

Black Start Capability
Area

Harmonics

Transformer size

Power Reversal

Fault Ride-Through

Network restart time during DC

line faults
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Thyristors have huge current carrying capability,
huge amount of power transfer is possible using
LCC technology

LCC appears like a current source to AC system
(Inductive energy storage)

Requires substantial reactive power
compensation (e.g., Filter Banks, SVC,
STATCOM, SynCons). The maximum reactive
power required will be almost 60% of rated
power

Strong AC systems at both rectifier and inverter
end are necessary for commutation. May fail in
weak grids (SCR > 2.5)

Not suitable for black start without additional
support.

The AC and DC yard of LCC are spread over a
large area.

Harmonics are quite high. Harmonics are
present both on the AC as well as DC side.;
requires large filters.

Converter transformers are used which are
heavier, bulkier and costlier.

Possible. Requires changing DC polarity for
power reversal.

Limited ability to ride through grid faults.
May trip under disturbances.

Less (depend on de-ionization time) in milli-secs
(<500 ms)
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IGBTSs have lesser current carrying capability and
hence the power flow capable is limited.

VSC appears like a voltage source to AC system
(Capacitive energy storage)

Capable of independent reactive power control.
Generally, no external compensation needed. (with
inbuilt STATCOM mode of operation)

Strong AC systems are not necessary since there
are no issues of commutation failures. Operates
effectively in weak or even "islanded" grids.
Capable of providing black start services.

Area requirement is much lesser for the same
power flow since there are no AC and DC filters
Minimal harmonics due to PWM-based control.
Smaller filters required.

Normal AC transformers could be used as there is
no DC stress and harmonics in the secondary

Possible (seamless). Achieved by changing current
direction without altering DC polarity.

Superior fault ride-through capability.
>1 sec (1.5 secs in case of HVDC Pugalur —
Trichur for Line to Ground faults); highly dependent

on AC side circuit breaker opening/reclosing.

DC line Fault recovery time in VSC is of about ~1.5
to 1.8 Sec (for 1100 km)
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Overload Capability Possible (usually 10-20% for short durations). Not available as standard, may be full converter
rating
(depends on standard rating vs extra overload
expected)
Converter Footprint Large, due to filters, reactive power Compact, as filters and external compensators are
compensators, and transformers. minimized.
Grid Support Functions Limited (e.g., no independent voltage control). Can provide grid-forming services, voltage

regulation, and frequency support. ability to
maintain appropriate system parameters in different
renewable generation scenarios

Efficiency/Losses Slightly higher efficiency in steady-state Lower efficiency due to switching losses in IGBTSs.
operation. Line losses are about 25-30% higher in VSC
Lower line and converter losses (for1000km)

Cost Lower initial cost for converters, but higher for Higher initial cost for converters, lower for ancillary
filters and compensators. components.

Bidirectional Power Achieved but with slower transition. Seamless bidirectional power flow

Flow

Details of HYDC VSC configuration (Double Bipole with parallel DMR/ Parallel Bipole with parallel DMR) is enclosed in
Annexure B3.

Considering grant of connectivity to new RE generators/applicants in Barmer complex, following transmission scheme was
discussed and agreed in the 35" CMETS-NR held on 15.01.2025:

A. Alternative-1 : LCC Configuration

Sl Description of Transmission Element Scope of work

No. (Type of Substation/Conductor capacity/km/no. of
bays etc.)

1 Establishment of 400/220kV, 6x500MVA S/s at suitable location near Barmer | Barmer-1l PS - AIS

(Barmer-1l Substation) along with 2x125 MVAr bus reactor

o e 400/220 kV 500 MVA ICTs- 6 nos.
Future provisions (excl. scope of present scheme):
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Description of Transmission Element Scope of work
(Type of Substation/Conductor capacity/km/no. of
bays etc.)

» 400 kV line bays along with switchable line reactor —6 e 400 kV ICT bays- 6 no.

» 400 kV line bays —4 nos. e 220 kV ICT bays- 6 no.

» 400 kV Bus Reactor along with bays: 1 no. e 125 MVAr Bus Reactor-2 nos.

» 400/220 kV ICT along with bays-4 Nos. e 400 kV Bus reactor bays- 2 no.

» 400 kV Sectionalization bays: 2 sets e 400kv line bays— 4 nos. (for RE interconnection)

» 220 KkV line bays for connectivity of RE Applications -5 Nos. e 220KV line bays — 7 nos. (for RE connectivity)

» 220kV Sectionalization bay: 2 sets e 220kV Sectionalization bay: 1 set

» 220 kV BC (2 Nos.) & TBC (2 Nos.) e 220 kV BC (2 Nos.) & TBC (2 Nos.)

» 2 nos. of Syncon units at 400kV level along with 2 nos. of 400kV bays

> STATCOM (2x+300 MVAr, 4x125 MVAr MSC, 2x125 MVAr MSR) along with

400 kV bays (2 Nos.)

LILO of both ckts of 400kV Fatehgarh-1V PS - Barmer-I PS at Barmer-1l PS Line Length ~ 20 km (LILO length ~ 20 km)

e 400 kV line bays-4 nos. (at Barmer-1l PS end)

400kV Barmer-1l PS - Barmer-I PS D/c line (Quad) Line Length — (~30 km)

e 400 kV line bays at Barmer-1l PS — 2 nos.
e 400 kV line bays at Barmer-1 PS S/s — 2 nos.

Establishment of 2 nos. 3000 MW (Bipole configuration), + 800 kV Barmer-Il | HVDC terminal station (+ 800 kV, 3000 MW (Bipole

(HVDC) [LCC] terminal station (2x1500 MW) at a suitable location near Barmer- | configuration)- 2nos.)

Il substation

» 400/33 kV, 2x50 MVA transformers for exclusively
supplying auxiliary power to HVDC terminal.

» 400kV bus sectionaliser -2 nos. (1 Set) at Barmer-II
(HVDC) station

Establishment of 2 nos. 3000 MW (Bipole configuration), + 800kV South Kalamb | HVDC terminal station (= 800 kV, 3000 MW (Bipole
S/s (HVDC) [LCC] terminal station (2x1500 MW) at a suitable location near South | configuration)- 2nos.)
of Kalamb
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Sl. Description of Transmission Element Scope of work
No. (Type of Substation/Conductor capacity/km/no. of
bays etc.)
» 400kV bus sectionaliser -2 nos. (1 Set) at South
Kallamb (HVDC) station
6 +800 kV HVDC Bipole line (Hexa lapwing) between Barmer-Il (HVDC) & South | Line Length — (~1100 km)
Kalamb (HVDC) (with parallel Dedicated Metallic Return) (capable to evacuate
6000MW) (1100kms) [with 100% reactive power capability]
7 Augmentation of South Kalamb S/s* by 4x1500MVA, 765/400kV ICTs (3 on | ¢ 765/400 kV 1500 MVA ICTs- 4 nos.
400kV & 765kV Section-1l & 1 No. on 400kV & 765kV Section-I) along with 2x330 | ¢ 765 kV ICT bays- 4 no.
MV_AR, _765 kV bu; reactor & 2x125 MVAR, 420 kV bus'reactor on _Section-ll e 400KV ICT bays- 4 no
which will be established under a different network expansion scheme in WR as .
per details given below * e 330 MVAr Bus Reactor-2 nos. (at bus sectlor‘1-ll)
e 765 kV Bus reactor bays- 2 nos. (at bus section-Il)
(2x1500 MW HVDC Bipole-I to be terminated on 400 kV Sec-l & 2x1500 MW | ® 125 MVAr Bus Reactor-2 nos. (at bus section-Il)
HVDC Bipole-Il to be terminated on 400 kV Sec-Il of South Kalamb S/s & 765kV | e 400 kV Bus reactor bays- 2 nos. (at bus section-Il)
bus sectionalizer to be kept normally closed & 400kV bus sectionalizer to be kept
normally open)
8 2 nos. of Syncon units at 400kV level of Barmer-I1l PS e Syncon units — 2 nos.

(1 no. of SynCon unit comprises dynamic support of +300MVAr/-150MVAr | ¢ 400kv line bays — 2nos.
(Minimum) & Short circuit contribution at PCC of 1200MVA (Minimum)

*Value of inertia constant (H) shall be provided in RfP document.

#South Kalamb S/s establishment with 2x1500 MVA, 765/400 kV ICTs with 2x330 MVAR, 765 kV bus reactor and 2x125 MVAR, 420 kV bus reactor alongwith
LILO of Pune-lll — Boisar-1l 765 kV D/c line (presently under bidding stage).

* Network Expansion Scheme: Creation of New 765kV & 400kV Bus Sections-Il & lll through 765 kV Sectionalization bay: 2 sets & 400 kV Sectionalization
bay: 2 sets alongwith 2x330 MVAR, 765 kV bus reactor & 2x125 MVAR, 420 kV bus reactor on Section-lll is being proposed along with ICT augmentation
(3x1500MVA, 765/400kV ICTs) at Bus Section -lll at both 765kV & 400kV levels alongwith downstream 400kV lines at bus section-lll from South Kalamb
S/s with implementation timeframe of 24 months from effective date. [400kV Sectionaliser between Sections-1 & Il & between sections-Il & Il to be normally
open. Further, 765kV sectionaliser between Sections-1 & Il & between Il & lll shall be kept normally closed. The 400kV sectionalisers can be closed under
contingency conditions.].

B. Alternative-2: VSC Configuration
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Sl Description of Transmission Element Scope of work

No. (Type of Substation/Conductor
capacity/km/no. of bays etc.)

1 Establishment of 400/220kV, 6x500MVA S/s at suitable location near | Barmer-Il PS - AIS

Barmer (Barmer-ll Substation) along with 2x125 MVAr bus reactor

o e 400/220 kV 500 MVA ICTs- 6 nos.

Future provisions (excl. scope of present scheme): e 400 kV ICT bays- 6 no

400 kV line bays along with switchable line reactor —6 « 220KV ICT bays- 6 no.

400 kVline bays =4 nos. « 125 MVAr Bus Reactor-2 nos.

400 kV Bus Reactor along with bays: 1 no. « 400 kV Bus reactor bays- 2 no

iggli\zlosl;\étliggaﬁl;;r:% r\:vgz t;allyzs-s‘;tl:OS. e 400kv line bays— 4 nos. (for RE interconnection)
: y o S e 220KV line bays — 7 nos. (for RE connectivity)

220 kV line bays for connectivity of RE Applications -5 Nos. ) o )

220KV Sectionalization bay: 2 sets *  220kv Sectionalization bay: 1 set

220 kV BC (2 Nos.) & TBC (2 Nos.) * 220kVBC (2 Nos) & TBC (2 Nos.)

2 nos. of Syncon units* at 400kV level along with 2 nos. of 400kV bays

STATCOM (2x+300 MVAr, 4x125 MVAr MSC, 2x125 MVAr MSR) along

with 400 kV bays (2 Nos.)

*1 no. of SynCon unit comprises dynamic support of +300MVAr/-150MVAr (Minimum) &

Short circuit contribution at PCC of 1200MVA (Minimum). Value of inertia constant (H)

shall be provided in RfP document

2 LILO of both ckts of 400kV Fatehgarh-IV PS - Barmer-| PS at Barmer-Il PS | Line Length ~ 20 km (LILO length ~ 20 km)

YVVVVYVYVYVYYVYYVYY

e 400 kV line bays-4 nos. (at Barmer-1l PS end)

3 Establishment of 2 nos. 3000 MW (Double Bipole configuration), | HVYDC terminal station (+ 600 kV, 3000 MW (Double

+600kV Barmer-1l (HVDC) [VSC] terminal station (2x1500 MW) at a suitable | Bipole configuration)- 2nos.)

location near Barmer-Il substation

» 400/33 kV, 2x50 MVA transformers for exclusively
supplying auxiliary power to HVDC terminal.

» 400kV bus sectionaliser -2 nos. (1 Set) at Barmer-II
(HVDC) station
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Sl Description of Transmission Element Scope of work

No. (Type of Substation/Conductor
capacity/km/no. of bays etc.)

4 Establishment of 2 nos. 3000 MW (Double Bipole configuration), + 600kV | HVDC terminal station (+ 600 kV, 3000 MW (Double

South Kalamb S/s (HVDC) [VSC] terminal station (2x1500 MW) at a suitable | Bipole configuration)- 2nos.)
location near South of Kalamb

5 +600 kV HVDC Double Bipole line (2xD/c) (Quad Lapwing on same tower) | Line Length — (~1100 km)
between Barmer-Il (HVDC) & South Kalamb (HVDC) (with parallel
Dedicated Metallic Return) (capable to evacuate 6000MW) (1100kms) [with
100% reactive power capability]

6 Augmentation of South Kalamb S/s* by 4x1500MVA, 765/400kV ICTs (3on | e 765/400 kV 1500 MVA ICTs- 4 nos.

400kV & 765KV Section-Il & 1 No. on 400kV & 765kV Section-I) along with | ¢ 765 kV ICT bays- 4 no.

2x330 MVAR, 765 kV bus reactor & 2x125 MVAR, 420 kV bus reactor on | , 400 kv |CT bays- 4 no

Section-II which will be established under a different network expansion « 330 MVAr Bus Reactor-2 nos. (at bus section-Il)

scheme in WR as per details given below* .
e 765 kV Bus reactor bays- 2 nos. (at bus section-11)

(2x1500 MW HVDC Bipole-I to be terminated on 400 kV Sec-l1 & 2x1500 | ® 125 MVAr Bus Reactor-2 nos. (at bus section-lI)
MW HVDC Bipole-Il to be terminated on 400 kV Sec-Il of South Kalamb S/s | ¢ 400 kV Bus reactor bays- 2 nos. (at bus section-Il)
& 765kV bus sectionalizer to be kept normally closed & 400kV bus
sectionalizer to be kept normally open)

#South Kalamb S/s establishment with 2x1500 MVA, 765/400 kV ICTs with 2x330 MVAR, 765 kV bus reactor and 2x125 MVAR, 420 kV bus reactor alongwith
LILO of Pune-lll — Boisar-1l 765 kV D/c line is presently under bidding stage).

* Network Expansion Scheme: Creation of New 765kV & 400kV Bus Sections-Il & lll through 765 kV Sectionalization bay: 2 sets & 400 kV Sectionalization
bay: 2 sets alongwith 2x330 MVAR, 765 kV bus reactor & 2x125 MVAR, 420 kV bus reactor on Section-lll is being proposed along with ICT augmentation
(3x1500MVA, 765/400kV ICTs) at Bus Section -lll at both 765kV & 400kV levels alongwith downstream 400kV lines at bus section-lll from South Kalamb
S/s with implementation timeframe of 24 months from effective date. [400kV Sectionaliser between Sections-1 & Il & between sections-Il & lll to be normally
open. Further, 765kV sectionaliser between Sections-1 & Il & between Il & Il shall be kept normally closed. The 400kV sectionalisers can be closed under
contingency conditions.]

In this respect, it may be noted that South Kalamb S/s establishment with 2x1500 MVA, 765/400 kV ICTs with 2x330 MVAR,
765 kV bus reactor and 2x125 MVAR, 420 kV bus reactor alongwith LILO of Pune-IIl — Boisar-Il 765 kV D/c line is presently
under bidding stage.
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From studies & as per discussions with MSETCL in a meeting amongst CEA, CTU & MSETCL on 22.01.2025, the following
downstream lines were planned from South Kalamb S/s:

Sections-Il & Il through 765 kV Sectionalization bay: 2 set &
400 kV Sectionalization bay: 2 set alongwith 2x330 MVAR, 765
kV bus reactor & 2x125 MVAR, 420 kV bus reactor on Section-
Ill. 400kV Sectionaliser between Sections-1 & Il & between
sections-Il & Il to be normally open. Further, 765kV
sectionaliser between Sections-1 & Il & between Il & 11l shall be
kept normally closed. The 400kV sectionalisers can be closed
under contingency conditions.

Installation of 3x1500MVA, 765/400kV ICTs at South Kalamb
S/s (400kV Sec-lll & 765kV Section-IIl)

All space provisions on 400kV & 765kV Bus Sections-I & Il of
South Kalamb S/s as per RfP document of “Network Expansion
scheme in Western Region to cater to Pumped storage potential
near Talegaon (Pune)” scheme shall be kept while
implementing this scheme. TSP of Network Expansion scheme
in Western Region to cater to Pumped storage potential near
Talegaon (Pune)” scheme shall provide necessary space free
of cost for above bus extension / sectionalisation / augmentation
works.

Sl. Description of Transmission Element Scope of work

No. (Type of Substation/Conductor
capacity/km/no. of bays etc.)

Part A

1 e Creation of New 765kV Bus Sections-Il & Ill & 400kV Bus | ¢ 765/400 kV 1500 MVA ICTs- 3 nos.

e 765 kV ICT bays- 3 no. (at bus section-lll)

e 400 kV ICT bays- 3 no (at bus section-Ill)

e 330 MVAr Bus Reactor-2 nos. (at bus section-lll)

e 765 KkV Bus reactor bays- 2 nos. (at bus section-IIl)
e 125 MVAr Bus Reactor-2 nos. (at bus section-IIl)

e 400 kV Bus reactor bays- 2 nos. (at bus section-IIl)
e 765 kV Sectionalization bay: 2 sets

e 400 kV Sectionalization bay: 2 sets

2 LILO of Nagothane — Padghe 400kV D/c line at South Kalamb LILO route length~10km.
3 LILO of Pune(AIS) — Navi Mumbai 400kV line at South Kalamb LILO route length~10km.
4 LILO of Pune(AIS) — Vikhroli 400kV line at South Kalamb LILO route length~10km.

Part-B (Refer Note-2):
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Sl Description of Transmission Element Scope of work

No. (Type of Substation/Conductor

capacity/km/no. of bays etc.)

5 Reconductoring of the balance line section of Pune(AlS) — Vikhroli | 1.707 km. reconductoring (under ownership of WTPL)
400KV line (upto LILO point of LILO of Lonikand-Kalwa 400KV line at
Pune(AIS)) of Western Transco Power Ltd. (a subsidiary of AESL)
with conductor having capacity of 2100MVA per ckt at nominal
voltage*

6 Upgradation of 400kV bay at Pune(AlS) of POWERGRID | Upgradation of the Complete Dia 6 (Vikroli Line Main
(associated with Pune(AlS) — Vikhroli 400kV line) of Western | Bay, Tie Bay & 315 MVA ICT3 Main Bay) to be carried
Transco Power Ltd. (a subsidiary of AESL) commensurate with the | gyt
reconductoring capacity of 2100MVA per ckt at nominal voltage

Note:

*MSETCL shall reconductor the balance line portion from above LILO point upto Kalwa with conductor having capacity of
2100MVA per ckt at nominal voltage

1. Asinformed by MSETCL, LILO of Pune(AIS) — Kalwa 400kV line at Vikhroli has already been implemented by Kharghar
Vikhroli Transmission Limited (under In-STS TBCB) with high capacity conductor.

2. As decided in the 26" NCT meeting held on 06.01.2025, all the reconductoring proposals will be deliberated in NCT
along with cost breakup of Reconductoring portion and the developer who is awarded the scheme under RTM shall
approach the appropriate commission in terms of the existing provisions of the regulations.

3. 1150MW PSP generation from Bhivpuri has been considered in studies. Same is considered to be operating in pumping

mode in Solar Max scenario.

WRLDC informed the following points:-
o It is requested to review the MSETCL proposals at South Kalamb as STU proposed LILO’s of existing lines at South

Kalamb

0 WRLDC advised for additional transmission system from South Kalamb to Maharashtra system instead of LILO’s.

o Following constraints are being observed due to LILO
= Increasing of fault levels
= High loading on shorter sections
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o Facilitation of long outages in Mumbai Metropolitan Region (MMR) is very difficult for making LILO’s

After deliberations, the Transmission scheme for evacuation of power as part of Rajasthan REZ Ph-IV (Part-5 : 6GW) (Barmer Complex)
was agreed. However, it was decided that the downstream lines planned from South Kalamb S/s shall be again reviewed in a separate
meeting.

To further discuss the proposal a meeting was held on 12.02.2025 amongst CEA, CTU & MSETCL wherein MSETCL informed that
the proposed downstream system is technically in order and is also physically feasible to implement.

Regarding WRLDC's concerns to implement new 400kV outlets instead of LILO’s, it was informed that MSETCL is already
implementing Padghe(M)-Il — Kalwa(M)-Il 400kV 2" D/c (quad/HTLS) line and MSETCL was once again informed the critical
requirement of the line. MSETCL assured to pursue its execution on fast track basis.

The fault levels at various 400kV buses in and around Mumbai / South Kalamb area was checked and found to be within limits.

From the load flow results, it was observed that loading on Vikhroli — South Kalamb 400kV line is seen to be on the higher side and is
not N-1 compliant. Hence, it would be essential to reconductor the line with high capacity conductor as proposed above.

Although the HVDC would require minimum of 48 / 54 months for commissioning, the above downstream system from South Kalamb
S/s may be implemented in reduced time-frame of 24 months as it would provide direct infeed of power into Mumbai area and would
help increase ATC of the area. After deliberations, the Downstream lines planned from South Kalamb S/s as proposed above
were agreed with schedule of 24 months from award.

It was also deliberated that at present there are 02 (two) Nos. of 400/220kV, 315 MVA ICTs installed at 400kV Navi Mumbai GIS. In
general, each ICT loading is more than 60 - 75 % of their ICT capacity majority of the time except during rainy season and off-peak
hours. Keeping in view of high loading there is requirement of additional ICT of 500MVA capacity to cater the high demand on 220kV
side at Navi Mumbai Sub-station. In view of the above, following scheme was agreed :

ICT Augmentation at 400/220kV Navi Mumbai S/s:

e Augmentation of transformation capacity at Navi Mumbai(PG) (GIS) S/s by 1x500MVA, 400/220kV ICT (3 along with
associated GIS bays at both ends (to relieve overloading on Navi Mumbai 400/220kV ICTs)
e Implementation time-frame: 21 Months
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From the studies, load flow pattern in Sc-4 (Summer Solar Max Scenario) is observed as under:
BASE CASE POWER FLOW
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POWER FLOW WITH 1150MW PSP UNDER OUTAGE MODE
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POWER FLOW WITH NAVI MUMBAI — SOUTH KALAMB 400kV LINE UNDER OUTAGE MODE
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POWER FLOW WITH VIKHROL| — SOUTH KALAMB 400kV LINE UNDER OUTAGE MODE
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Flag-l: List of Participants

(as filled by participants at link provided)

Sl.

No. Name Organization Designation Email ID
1 Partha Sarathi Das CTUIL Sr.GM psdas@powergrid.in
2 Bhaskar Wagh CTUIL DGM bhaskarwagh@powergrid.in
3 Chinmay Sharma CTUIL Ch.Manager chinmays@powergrid.in
4 Pratyush Singh CTUIL Ch.Manager pratyush.singh@powergrid.in
5 Shashank Shekhar CTUIL Manager shashankshekhar@powergrid.in
6 Mahendranath Malla CTUIL Manager mahendranth.malla@powergrid.in
7 Sri Ajay Kumar CTUIL Asst. Manager sriajaykumar@powergrid.in
8 Momai Dey WRLDC Chief Manager momaidey@grid-india.in
9 R.K.AGARWAL SECI CONSULTANT PIKABAYAS56 @GMAIL.COM
10 M. Venkateswara Rao WRLDC, Grid-India Manager venkyminnakuri@grid-india.in
11 Latent Green Energy
Livingston Emmanuel Pvt Ltd Director livingston@latent.co.in
12 Monika Sen KP ENERGY Limited Manager monika.sen@kpigreenenergy.com
13 Praxair India Private Associate Director - Energy
Tushar Bagla Limited Management tushar.bagla@linde.com
14 Hinduja Renewables nandita.jain@hindujarenewables.c
nandita jain Energy Pvt. Ltd AGM - Polcy and Regulatory | om
15 Tata Power
Renewable Energy Group Head - Project
Santosh Narayan Limited Development narayans@tatapower.com
16 ACME Solar Holdings
Ajay Kumar Pradhan Limited Sr. Manager apradhan@acme.in
17 M. Venkateswara Rao WRLDC, Grid-India Manager venkyminnakuri@grid-india.in
18 Teq Green Power XI Assistant Vice President-

K A Vishwanath

Pvt Ltd

Project Development

pel@o2power.in
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Sl.

No Name Organization Designation Email ID

19 Juniper Green Energy privanka.raj@junipergreenenergy.c
Priyanka Raj Pvt Ltd Sr. Engineer om

20 Jindal India

Renewable Energy

Surendra Kumar Sharma Limited GM reprojects4@jirel.com

21 Continuum Power santosh.khairmode@continuumen
Santosh Khairmode Trading (TN) Pvt. Itd. DGM - Project Development | ergy.in

22 ACME Solar Holdings
RAHUL KUMAR Limited Manager rahull.kumar@acme.in

23 Adyant Enersol Private
Shubham Roy Limited Head-BD & Regulatory shubham.roy@dattainfra.com

24 Datta Power Infra
Shubham Roy Private Limited Head-BD & Regulatory shubham.roy@dattainfra.com

25 K.RAVI KUMAR NTPCLTD AGM (PE-ELECTRICAL) kuraravikumar@ntpc.co.in
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MS Teams Attendance Record

Name Email

Pratyush Singh {cg¥ &g} pratyush.singh@powergrid.in

Director (Operations), MSETCL (Unverified)

Pritpal Singh Kang pritpal.singh@jsw.in

Kura Ravi Kumar (External) KURARAVIKUMAR@NTPC.CO.IN

ED (PC&RA) CSPTCL, Raipur (Unverified)

SLDC 1 (External) SLDC1@sldcgetcobrd.onmicrosoft.com
Manoj Verma EE CSPTCL (Unverified)

Monalisha Dash (External) monalisha.dash@junipergreenenergy.com
Anil Chhajer Anil.Chhajer@adani.com

Varnit Jain Varnit.Jain@adani.com

Susanta Kumar Padhy Susanta.Padhy@adani.com

Nandita Jain nandita.jain@hindujarenewables.com
PurvahGreen. (Unverified)

GETCO (Unverified)

Shubham Roy (External) shubham.roy@dattainfra.com

Naveen Singh (External) naveen.singhl@inoxwind.com

Rahul Kumar rahull.kumar@acme.in

sriram (Unverified)

Santosh Khairmode (External) santosh.khairmode@continuumenergy.in
Aditya Ranjan {} aditya.ranjan@powergrid.in

Priyanka Raj (External) priyanka.raj@junipergreenenergy.com
Shipra Arora - Avaada Energy (Unverified)

Livingston Emmanuel

Deepdutt Shukla Deepdutt.Shukla@adani.com
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Name

Email

mayank jindal (Unverified)

Monika Sen (External)

monika.sen@kpigreenenergy.com

Tushar Bagla

tushar.bagla@linde.com

Surendra Kumar Sharma

Reprojects4@jirel.com

Sirin Dutta Chowdhury

sirin.chowdhury@serenticaglobal.com

naga suresh m

Bhavik Shah / Power Mgmt & Scheduling /
Ahmedabad

bhavikshah@TORRENTPOWER.COM

Vaibhav Kapoor (External)

vaibhav.kapoor@adityabirla.com

Arzaan Kersi Dordi

arzaan.dordil@serenticaglobal.com

Tejas Shinde (External)

tejas.shinde@egreenpower.co

Shanmughan K

Shanmughan.K1@adani.com

Muthu KUMAR

Ashish Choubey

ashish.choubey@adani.com

Manoj Taunk

Manoj.Taunk@adani.com

Anisha Pardeshi (External)

anisha.pardeshi@tatapower.com

Sitaram Singhal (External)

sitaram.singhal@kpgroup.co

Shashank Gupta (External)

shashank.gupta@sunsure.in

Ajay Pradhan

apradhan@acme.in

M. Venkateswara Rao, WRLDC, Grid-India
(Unverified)

SECIR. K. AGARWAL (Unverified)

Narayan Santosh (External)

narayans@tatapower.com

Kalpana Shukla {sheqeIT {EI'T*I'I'}

kalpanashukla@powergrid.in

KA Vishwanath (External)

ka.vishwanath@o2power.in

Ashish Gupta

Ashish.Gupta@linde.com

Madhukar/WRLDC (Unverified)
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Name Email
Tejas Ambalal Patel Tejas.A.Patel@linde.com
Sagar Kumar {} sagar.kumar@powergrid.in

Sibasis PANDA (External)

Sibasis.panda@edf-re.in

Devansh Patel / Commercial / Kamrej

DevanshPatel@torrentpower.com

Peeyush Razdan

Mahendra singh dabi

Mahendrasingh.dabi@adani.com

VINEET KUMAR, SECI (Unverified)

Partha Sarathi Das (9T TR &I}

psdas@powergrid.in

Dipak Patel (Unverified)

Ajay Tiwari- VP Projects SAEL. (Unverified)

Mohit Kathel (SAEL) (Unverified)

Dayanand kherwar

Chinmay (Unverified)

Kishor Landage (External)

kishor.landage@continuumenergy.in

Vikrant Tyagi (Unverified)

Bhaskar Laxmanrao Wagh {81TFh oI&-HUT dTel}

bhaskarwagh@powergrid.in

Vishal9 Jadhav (External)

Vishal9.Jadhav@ril.com

Kapil Sharma (External)

kapil.sharma@egreenpower.co

Chithra Pournami (External)

chithra.pournami@inoxwind.com

Manoj Dixit (External)

manojdixit@gfl.co.in

Omkar, WRLDC (Unverified)

Suman Murmu {}

suman.murmu@powergrid.in

Vidisha-Cleanmax (Unverified)

Z Ali JSPL (Unverified)

Animesh Manna (External)

AMANNA@NTPC.CO.IN

Rajas R. Acharya (External)

rajas.acharya@inoxwind.com
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Name Email

Satish Shinde (Unverified)

Rajat Sangwan rajat.sangwan@acme.in
Momai Dey

BS Anuradha BS.Anuradha@linde.com

Mohit Jain (External)

Mohit.jain@renew.com

Anuj Mishra (Unverified)

Mukesh Rathod (External)

Mukesh.Rathod@ril.com

Shashank Shekhar {22TTeh &R}

shashankshekhar@powergrid.in

Ashish Kumar

Re_BD@jirel.com

Pushpa.S, CGM,WRLDC (Unverified)

GUVNL (Unverified)

omkar kumbhar

HITESH TIWARILEE,MPPTCL (Unverified)

Farrukh Aamir (External)

Farrukh.aamir@rpsg.in

MP-STU (Unverified)

Ajay Kumar {3751 G:EHR'}

sriajaykumar@powergrid.in

Sushanta Basumatary (External)

sushanta.basumatary@rpsg.in

Prashanth WRLDC (Unverified)

Rajesh Moliya

rajeshmoliya@torrentpower.com

Rajesh Moliya TPL SURAT (Unverified)

ABHISHEK KHANNA (External)

ABHISHEKKHANNA@NTPC.CO.IN

Ishwar Ladda (Unverified)

Manoj Dixit (Unverified)

Pramod Kumar Prajapati, WRLDC (Unverified)

Harshil Patel

Harshil.patel5@adani.com

Shipra (Unverified)
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Name Email

Ashok3 Singh (External) Ashok3.Singh@ril.com

Mukund (Unverified)

Rajesh Kumar Gupta rajesh.gupta@adani.com

Jayakumar Pillai (External) jayakumar.pillai@adityabirla.com
Udachan Mahadev (External) mahadev.udachan@tatapower.com

KJ Bhuva (External) ipad13@getcogujarat.onmicrosoft.com
Nitin Malkan NitinMalkan@torrentpower.com

manish tyagi (Unverified)
teamsvisitor:78154366eea645d7b7fc8ec038e0c63b

(Unverified)

Angshuman (Unverified)

Varnit (Unverified)

RK agarwal @SECI (Unverified)

Kamalkant . {} kamalkant@powergrid.in

Vidisha (Unverified)

Jignesh Langalia JIGNESHLANGALIA@torrentpower.com
Madhukar Goodelli (Unverified)

Abhishek Tyagi Abhishek.Tyagi@adani.com

Thakur, Ankit SPRNG-DRN/Y ankitthakur@sprngenergy.com
Pitke, Poorva SPRNG-DRN/Y poorvapitke@sprngenergy.com

S, Sharmilaa SPRNG-DRN/Y sharmilaas@sprngenergy.com
Bhansali, Abhinav SPRNG-DRN/Y abhinavbhansali@sprngenergy.com
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Annexure-B1

Proposed Transmission system for evacuation of power from Rajasthan REZ Ph-IV (Part-5
:6 GW) [Barmer Complex] Barmer-Il: 6GW (Solar):

e LILO of both ckts of 400kV Fatehgarh-IV PS - Barmer-1 PS at Barmer-II PS (~20km)

e Establishment of 2 nos. 3000 MW, = 600 kV Barmer-Il (HVDC) [VSC] terminal station (2x1500
MW) at a suitable location near Barmer-Il substation

e 400/33 kV, 2x50 MVA transformers for exclusively supplying auxiliary power to HVDC terminal.

e 400kV bus sectionaliser -2 nos. (1 Set) at Barmer-Il (HVDC) station

e Establishment of 2 nos. 3000 MW, = 600kV South Kalamb S/s (HVDC) [VSC] terminal station
(2x1500 MW) at a suitable location near South of Kalamb

e Establishment 2x1500MVA, 765/400kV Substation near South of Kalamb with 2x330 MVAR,
765 kV bus reactor and 2x125 MVAR, 420 kV bus reactor

e LILO of Pune-lll — Boisar-1l 765kV D/c line at South Kalamb with associated bays at South
Kalamb S/s

e Installation of 1x240 MVAr switchable line reactor on each ckt at South Kalamb end of Boisar-
Il - South Kalamb 765 kV D/c line (formed after above LILO)

e +600 kV HVDC Bipole line between Barmer-Il (HVDC) & South Kalamb (HVDC) (with Dedicated
Metallic Return) (capable to evacuate 6000MW) (1100 kms)

Grid-India Inputs:
1. In the scheme, the evacuation of 6000 MW is proposed from VSC HVDC link from Barmer-II
(new) substation to South Kalamb (Murbad).

It is mention here that Barmer-ll is a new substation which will be connected only to 400 kV
Fatehgarh-IV PS and Barmer-| PS via LILO of 400kV Fatehgarh-IV PS - Barmer-1 PS D/C. This
connectivity means that Barmer-Il would be a radial/hanging station with low system strength.

Fault level at Barmer-II:

Fault level (MVA) Fault level (MVA) -
-220 kV 400 kv

S. No. Cases

Without considering the contribution of RE
1. 10788 23409
getting connected

Considering the contribution of RE getting
2. 13560 29058
connected

e [nstalled capacity considered at 220 kV level: 2000 MW

e Installed capacity considered at 400 kV level: 4000 MW

e SCRat220kV level-(10788/2000): 5.394

e SCRat400kV level - (23409/12000): 1.95 (HVDC capacity of 6000 MW also included)
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Considering that Barmer-Il would be a radial station with low system strength, evacuating 6000

MW capacity via HVDC from this substation may not be ideal. The inertia of the system around

Barmer-Il station is also expected to be very low, AC system feeding to HVDC from such weak

network may witness stability related issues. The suitable alternatives to add fault level as well

as inertia like SynCon may be considered in such pockets. It is proposed that RE capacity may

be pooled to a nearby station which has adequate interconnection (and hence system

strength) such as Chittorgarh (SCMVA at 400 kV - ~34000 MVA in current time-frame). The

HVDC may then be planned from such station to a suitable location.

2. Comparison of VSC and LCC based HVDC

Feature

” LCC-HVDC

” VSC-HVDC

Converter Technology ” Thyristor-based

” IGBT-based (or similar switching devices)

Reactive Power

Requirements

Requires substantial reactive power compensation
(e.g., Filter Banks, SVC, STATCOM, SynCons).

Capable of independent reactive power control. Generally,

no external compensation needed.

Grid Strength Requires a strong AC grid for commutation. May fail in

Operates effectively in weak or even "islanded" grids.
Dependency weak grids. (SCR > 3)
Black Start Capability Not suitable for black start without additional support. | Capable of providing black start services.

Minimal harmonics due to PWM-based control. Smaller|
Harmonics Produces significant harmonics; requires large filters.

filters required.

Possible. Requires changing DC polarity for power|| Possible (seamless). Achieved by changing current

Power Reversal

reversal.

direction without altering DC polarity.

Fault Ride-Through

Limited ability to ride through grid faults.

May trip under disturbances.

Superior fault ride-through capability.

Network restart time

during DC line faults

Less (depend on de-ionization time) in milli-secs

>1 sec (1.5 secs in case of HVDC Pugalur — Trichur for Line
to Ground faults); highly dependent on AC side circuit|

breaker opening/reclosing,

Overload Capability

Possible (usually 10-20% for short durations).

Not available as standard, may be full converter rating

(depends on standard rating vs extra overload expected)

Converter Footprint

Large, due to filters, reactive power compensators, and

transformers.

Compact, as filters and external compensators are

minimized.

Grid Support Functions

Limited (e.g., no independent voltage control).

Can provide grid-forming services, voltage regulation, and

frequency support.

Efficiency/Losses

| Slightly higher efficiency in steady-state operation.

Lower efficiency due to switching losses in IGBTs.

Cost

Lower initial cost for converters, but higher for filters

and compensators.

Higher initial cost for converters, lower for ancillary

components.

Bidirectional Power

Flow

Achieved but with slower transition.

Seamless bidirectional power flow
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Both LCC and VSC based HVDCs have certain advantages and disadvantages. While LCC based HVDC

is not suitable for low system strength pockets, the reliability of VSC HVDC during DC line fault always

depends on switching of AC side CB and it is possible that high stress is experienced by equipment

during DC line fault. Since the length of this HVDC link is expected to be around 1100 kM, the chances

of DC line fault owing to higher exposure may be of high probability. The Technical requirement for HYDC

shall clearly specify that HVDC shall be designed with redundancy so that system shall be able to

operate under transient fault conditions. These aspects shall be taken in due consideration while

specifying the technical specification of the HVDC in the RfP.

3. Otherinputs on the proposed HVDC scheme are as under:

a)

The rationale for terminating the HVDC in WR (Maharashtra) may be provided. Another HVDC
from Khavda-V to Alephata (Maharashtra) is also terminating in the same area.

In the February solar case, the Southern Region is importing power. Even in the June solar case,
which represents a peak SR export scenario, key SR-WR lines planned for evacuating RE from
the Southern Region such as - 765 kV Narendra New-Pune-Ill D/C and 765 kV Raichur-Solapur
D/C - are observed carrying power in the WR-to-SR direction. The all India level LGB may be
reviewed.

Many 400 kV lines in Pune / Mumbai area are loaded beyond their permissible limits in the Sce-
4 and Sce-7 cases e.g. 400 kV Kalwa- Estella S/C, 400 kV Pagdhe - Estella S/C, 400 kV Boisar-
Il - Pagdhe D/C etc.

Further, as highlighted in section on Load-Generation Balance below, the LGB of the case is
subject to change with the proposed corrections which may lead to change in location of HYDC
terminal.

Khavda (41.5 GW), Lakadia (3.5 GW & 7.5 GW), Raghanesda (3 GW), Bhuj (4.5 GW & 5.5 GW),
Jamnagar (1 GW), Jam Khambaliya (3 GW & 4.5 GW) RE evacuation system is shown below

Page 3 0f8

115



As per above planning, most of the above RE generation will be consumed in Maharashtra
(MMR & Pune) area. Two major HVDC (+ 800 kV, 6000 MW LCC HVDC from Khavda-Il to
Nagpur and = 800 kV 6000 MW LCC HVDC (or = 600 kV VSC) from Lakadia-Il to Alepheta)
links from Khavda complex to Maharashtra system are already planned.

Terminating of HVDC at South Kalamb (Murbad) may be reviewed as already two HVDCs
are terminating in Maharashtra and distance between Alephata to Kalamb is less than 50
km.

Number of new In-STS S/s (Dolvi, Kandalgaon, Estella, Velgaon, Ambernath, Theur,
Padghe-Split, Kalwa Split, Estella Coromandel etc.) in MMR & Pune area is considered.
Therefore, constraints faced in the Mumbai/Pune area are not reflected much in study
cases. Timely commissioning of In-STS in the Mumbai/Pune area is very essential.
Inordinate delays in commissioning of In-STS are generally observed. Hence, remedial
measures need to be mentioned for delays in commissioning of In-STS.

Currently, constraints are being observed in Southern part of Maharashtra (Kolthapur/Karad
area) during high injection from SR to WR. Another scenario (i.e. high injection from SR to
WR along with low generation in Khavda/NR area) to be studied for assessing the
transmission constraints and identification of remedial measures.
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f)  Onthe outage of a 3000/6000 MW poles of HVDC Barmer - Il - South Kalamb, the loading
of 765/400 kV ICTs and other elements nearby Barmer — | is seen to be nearing N-1 non-
compliant. Accordingly, the solar developers coming up at Barmer-Il may be advised now
itself to commission their generation in synch with HVDC system.

g) As mentioned earlier, controller interaction studies may be carried out to identify the
potential interaction issues in the complex or the same may be included in the project
technical specifications with specific mention of involvement of CTUIL/GRID-INDIA in such
studies with HVDC executing agency.

h) The feature of power oscillation damping is also important in case of HVDC and shall be
suitably added in specifications. The provision of tuning of POD based on measurement
data may also be specified.

i) As HVDC are planned for bulk evacuation of RE power, the outage of single or both poles of
the HVDC may lead to curtailment in RE generation. This curtailment may be
avoided/minimized by specifying the continuous and transient ambient temperature-
based overload capability for the proposed HVDCs. Also, as VSC based HVDC is being
proposed, itis understood that complete capacity in reverse direction is available.

j)  Filter arrangement modelling at HVDC terminal (in case of LCC) at Barmer - Il to be
checked. Keeping in view the low SCR/fault level, as mentioned earlier by GRID-INDIA, the
filter sizing shall be granular to avoid wide voltage variations during switching.

Addition of BESS: In the 500 GW RE Transmission Report by CEA, ~22.5 GW BESS was
planned at different pooling stations in NR (Rajasthan). However, so far, the BESS capacity
addition has not taken place as per the plan. Planning of the envisaged BESS capacity as a
generation resource could help in optimizing the transmission being planned for RE evacuation

in Rajasthan and will also provide necessary flexibility support during the non-solar hours.

Planning of Bulk Loads in the Rajasthan RE complex: Itis suggested that CTUIL shall provide
necessary recommendations to the MOP for planning of bulk loads such as electrolyzers, data
centers etc. in the Rajasthan RE complex. This would help in local consumption of RE
generation and would significantly reduce the requirement of transmission while also providing

necessary damping (load side).

A sample study with cost benefit analysis may be carried out by CTUIL in this regard for

discussion at higher level.
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6. Inputs on Load Generation Balance:

In base cases shared, demand of Rajasthan considered in scenario-4: Julmonth(31GW) seems

to be on higher side. Similarly, in scenario-7: Feb month (35.4GW) seems to be on very higher

side. Powerfactor of load also to be revised according to practical values to get correct picture

of any low voltage scenario.

State Scen7 Scen7 p.f. Scend Scend p.f.
P 353.2 411.6
CHANDIGARH 0.95 0.96
Q 112.7 120
P 4193.4 2840.6
J&K . 0.96
Q 615.8 0.99 828.5
P 2395.4 1780.1
HIMACHAL . 0.96
Q 399 0.99 519.2
P 12742.1 17627.8
PUNJAB Q 1903.2 0.99 5138.9 0.96
P 12981.3 16580.6
HARYANA ) 19306 0.99 2336 0.96
P 6045.8 9367.3
DELHI . 0.96
Q 1118.8 0.98 2864.4
P 35442.5 31266.8
RAJASTHAN . 0.96
Q 4427.2 099 8839.5
P 26303.5 31161.5
up Q 3833.8 0.99 9088.8 0.96
P 401 27.3
LADAKH o) 59 0.99 3 0.96
P 2581.5 2955
UTTARAKHAND ) 504 0.98 8445 0.96
P 103078.7 114018.5
NR Q 14851 0.99 33087.7 0.96
Feb Solar (Scenario - 7)
s Load Gen IR 20™ EPS Peak Average Demand Peak Demand met
Nc; Region (MW) (MW‘) Exchange | Loadin2029- | Metin Solar Hoursin | during Solar Hours,
: (MW)# 30 (MW) Feb 2024 (MW)" Feb 2024 (MW)
1 NR 103722 146006 42284 116745 54890 63791
2 WR 112173 137614 25441 107050 68960 74167
3 SR 104357 90900 -13457 97440 60929 65591
4 ER 41435 17785 -23650 45752 19429 22745
5 NER 2902 2025 -877 5835 2013 2209
6 All India 366648 396728 X 334811 206123 221989
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s. Load Gen (State+ 20t 'EPS Peak Aerrage Demand. Peak Demand Met in
No. State (MW) Central) (MW) Load in 2029-30 | Metin Solar Hours in | Solar Hours, Feb 2024
(Mw) Feb 2024 (MW) (Mw)
1 Rajasthan 35468 110783 25058 17000 18058
2 Gujarat 41433 71297 33964 19113 21258
3 Maharashtra 40627 30993 39891 27379 29821
4 MP 21288 23092 25596 14553 16885

*Peak solar considered from 10:30 Hrs to 15:30 Hrs, # Export is considered positive

June Solar (Scenario - 4)

S. . Load Gen. IR 20° E PS Peak I\{I\t\;a |r: g?)g?:z:‘:s Pe?k Demand met
No. Region (MW) (MW) Exchange Load in 2029-30 in June 2024 during Solar Hours,
(MW)# (MW) (MW) June 2024 (MW)
1 NR 114849 | 156993 42144 116745 80252 91040
2 WR 108797 | 130420 21623 107050 64167 74882
3 SR 98015 95583 -2432 97440 48363 58488
4 ER 47997 14483 -33514 45752 27672 31436
5 NER 3706 3377 -329 5835 2467 3023
6 Allindia | 375349 | 406220 X 334811 222917 244540
S. State Load Gen. 20™ EPS Peak Load in h?::;:gsec):)a\?ﬁzzgs Peak Demand metin
No. (MW) (MW) 2029-30 (MW) in Feb 2024 (MW)" Feb 2024 (MW)
1 Rajasthan 31266 113355 25058 16199 18425
2 Gujarat 44908 76899 33964 21934 26054
3 Maharashtra 39589 29129 39891 23622 28715
4 MP 15757 18715 25596 11155 13828

*Peak solar considered from 10:30 Hrs to 15:30 Hrs, #Export is considered positive

>

In both February solar and June Solar case, the Southern Region is importing power. Even in the June
solar case, which represents a peak SR export scenario, key SR-WR lines planned for evacuating RE
from the Southern Region—such as the 765 kV Narendra New-Pune-lll D/C and 765 kV Raichur-
Solapur D/C—are observed carrying power in the WR-to-SR direction

»> Dispatch of Thermal Plants:

low levels (~35%).

O
O
O

Pit head plant: Talcher backed down to ~35% level
Pit head plant: V’chal backed down to ~34% level
Pit head plant: Korba backed down to ~34% level

The thermal generation of some of the plants i.e. APL/CGPL has been backed down to very

The tech minimum level considered in the case may be mentioned, and the generators' dispatch

should be considered per merit order.

» The demand in Rajasthan and Gujarat is seen to be on a higher end than the figures from EPS.
The reason for the high demand may be mentioned.
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>

Consideration of GH2 and other bulk consumer loads may be mentioned in the planning scheme
itself, duly citing the uncertainty behind the assumptions and requirement of further
transmission planning in case of delay/deferment of GH2/Bulk load projects.

The production cost modelling studies duly factor in the RPO targets for each states, RE
integration targets, flexibility requirements, merit order etc. Therefore, it is suggested that the
study scenario may be finalized based on the output of the production cost modelling studies
for the same timeframe. This LGB will itself indicate the paths/corridors along with the system
augmentation is required.

7. Punjab internal generation considered in scenario-7 to be corrected:
Bus Bus N d Are Area Zone Zone Co VSched Isn . PGen PMax
Number us Name ;u Name | Num Name | de | (pu) ee“"" (MW) (MW)
m
LEHRAMOHBT T
132204 | 000 ; 13 | PUNJAB 131 | PB_STU -2 1 1 52.5 210
LEHRAMOHBT T
132204 220.00 D) 13 | PUNJAB 131 | PB_STU -2 1 1 52.5 210
GOINDWALSB T
132270 | o000 ; 13 | PUNJAB 131 | PB_STU 2 1 1 67.5 270
GOINDWALSB T
132270 220.00 D) 13 | PUNJAB 131 | PB_STU 2 1 1 67.5 270
SPL_ROPAR T
132323 220.00 1 13 | PUNJAB 131 | PB_STU 2 1 1 52.5 210
SPL_ROPAR T
132323 | o o , | 13| PuNAB 131 | PB_STU 2 1 1 52.5 210
SPL_ROPAR T
132323 220.00 3 13 | PUNJAB 131 | PB_STU 2 1 1 52.5 210
TALWNDISABO4 | T
134401 400.00 1 13 | PUNJAB 131 | PB_STU 2 1 1 165 660
TALWNDISABO4 | T
134401 | 0o , | 13| PUNJAB 131 | PB_STU 2 1 1 165 660
RAJPURA_TH4 T
134406 400.00 1 13 | PUNJAB 131 | PB_STU 2 1 1 175 700
RAJPURA TH4 T
134406 | , 0 , | 13| PUNJAB 131 | PB_STU 2 1 1 175 700
8. Dynamic Simulation Studies — With more than 100 GW solar generation and two HVDC
terminals in Rajasthan in close vicinity, it is important that stability aspects are also studied in
detail at the planning stage. The generation is also getting evacuated through large EHV lines and
hence, transient stability analysis also becomes important. Therefore, it is suggested that the
results of the dynamic simulation studies may be shared.
9. Bara TPS generation model to be corrected, same is modelled at 400kV whereas it is existing

at 765kV level.
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Annexure B2

Reply of Grid-India inputs on Rajasthan REZ Ph-IV (Part-5 :6 GW) Barmer-Il :

6GW (Solar) scheme

Grid-India Inputs:

1.

In the scheme, the evacuation of 6000 MW is proposed from VSC HVDC link from Barmer-
Il (new) substation to South Kalamb (Murbad).

It is mention here that Barmer-Il is a new substation which will be connected only to 400 kV
Fatehgarh-IV PS and Barmer-l PS via LILO of 400kV Fatehgarh-IV PS - Barmer-l PS D/C.
This connectivity means that Barmer-ll would be a radial’/hanging station with low system
strength.

Fault level at Barmer-ll:

S. No. Cases Fault level | Fault level
(MVA) (MVA) -
— 220 kV 400 kV
1. Without  considering  the| 10788 23409
contribution of RE getting
connected
2. Considering the contribution | 13560 29058
of RE getting connected

e Installed capacity considered at 220 kV level: 2000 MW

e Installed capacity considered at 400 kV level: 4000 MW

e SCR at 220 kV level — (10788/2000): 5.394

e SCR at 400 kV level — (23409/12000): 1.95 (HVDC capacity of 6000 MW also
included)

Considering that Barmer-1l would be a radial station with low system strength, evacuating
6000 MW capacity via HVDC from this substation may not be ideal. The inertia of the
system around Barmer-Il station is also expected to be very low, AC system feeding to
HVDC from such weak network may witness stability related issues. The suitable
alternatives to add fault level as well as inertia like SynCon may be considered in such
pockets. It is proposed that RE capacity may be pooled to a nearby station which has
adequate interconnection (and hence system strength) such as Chittorgarh (SCMVA at
400 kV -~34000 MVA in current time-frame). The HVYDC may then be planned from such
station to a suitable location.

CTU Reply :

As per our understanding and discussion with OEMs in earlier HYDC packages, minimum
SCR requirement for HVDC operation for VSC technology is >1 whereas for LCC
technology is > 2.5.
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Integration of RE power to other intermediate sub stations through EHVAC system i.e.
Ajmer, Chittorgarh, Beawar, Rishabdeo etc. and its further evacuation through HYDC from
intermediate substations is not feasible due to space constraint on above substations. SCR
values of Barmer-1l and South Kalaamb (Murbad) S/s is as below:

S. Voltage Envisaged Wo Considering With Considering additional
No. level generation additional Barmer-lI- Barmer-ll-Barmer-l D/c line &
(MW) Barmer-l D/c line Syncons (2 units*)
(present file)
SCMVA SCR SCMVA SCR
(Considering (Considering no
no contribution
contribution from incident
from incident bus)
bus)
Barmer-I| 2180 11510 5.27 12500 5.75
(220kV)
Barmer-I| (3812+2180) 23290 3.88 29550 4.95
(400kV) 5992
3 Murbad 3000 26300 8.7 26300 8.7
(400kV) (13200) (4.4) (13200) (4.4)
3 Murbad Splt 3000 13200 4.4 13200 4.4
(400kV)

*1 no. of SynCon unit comprises dynamic support of +300MVAr/-150MVAr (Minimum) & Short circuit
contribution at PCC of 1200MVA (Minimum) with Minimum H (natural) =4 s

From the table, it is envisaged that SCR at 400kV and 220kV level of Barmer-Il PS is
adequate for HVDC operation (LCC/VSC). The SCR of 400kv Barmer-ll PS will further
improve with future interconnection planned for Barmer-lll PS (HVDC) with Barmer-Il PS in
next 2-3 months.

2 units of Syncons shall be considered with LCC technology alternative. Space provision
of 2 units of SyCon shall be kept in VSC technology alternative as part of comprehensive
scheme and taken up for implementation as per future requirement.

2. Comparison of VSC and LCC based HVDC
Feature LCC-HVDC VSC-HVDC
Converter Thyristor-based IGBT-based (or similar switching
Technology devices)

Reactive Power

Requirements

Requires substantial reactive power

compensation (e.g., Filter Banks,
SVC, STATCOM, SynCons).

Capable of independent reactive
power control. Generally, no external
compensation needed.
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Feature

LCC-HVDC

VSC-HVDC

Grid Strength

Requires a strong AC grid for

Operates effectively in weak or even

Dependency commutation. May fail in weak| "islanded" grids.
grids. (SCR > 3)
Black Start Not suitable for black start without | Capable of providing black start
Capability additional support. services.
Harmonics Produces significant harmonics; | Minimal harmonics due to PWM-based

requires large filters.

control. Smaller filters required.

Power Reversal

Possible. Requires changing DC
polarity for power reversal.

Possible (seamless). Achieved by
changing current direction without
altering DC polarity.

Fault Ride-
Through

Limited ability to ride through grid
faults.

May trip under disturbances.

Superior fault ride-through capability.

Network restart
time during DC

Less (depend on de-ionization
time) in milli-secs

>1 sec (1.5 secs in case of HVDC
Pugalur — Trichur for Line to Ground

line faults faults); highly dependent on AC side
circuit breaker opening/reclosing,
Not available as standard, may be full
Overload Possible (usually 10-20% for short | converter rating
Capability durations). (depends on standard rating vs extra
overload expected)
Converter Large, due to filters, reactive power| Compact, as filters and external
Footprint compensators, and transformers. | compensators are minimized.
Grid Support Limited (e.g., no independent Can provide g‘nd-formlng services,
. voltage regulation, and frequency
Functions voltage control). support

Efficiency/Losses

Slightly higher efficiency in steady-
state operation.

Lower efficiency due to switching
losses in IGBTs.

Lower initial cost for converters, buf

Higher initial cost for converters, lower

Cost higher for filters and compensators.| for ancillary components.
Bidirectional

Power Achieved but with slower transition.| Seamless bidirectional power flow
Flow

Both LCC and VSC based HVDCs have certain advantages and disadvantages. While LCC
based HVDC is not suitable for low system strength pockets, the reliability of VSC HVDC
during DC line fault always depends on switching of AC side CB and it is possible that high
stress is experienced by equipment during DC line fault. Since the length of this HVDC link
is expected to be around 1100 kM, the chances of DC line fault owing to higher exposure
may be of high probability. The Technical requirement for HVDC shall clearly specify that
HVDC shall be designed with redundancy so that system shall be able to operate under
transient fault conditions. These aspects shall be taken in due consideration while
specifying the technical specification of the HVDC in the RfP.
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CTU Reply : Comments are noted as part of agenda.

3. Other inputs on the proposed HVYDC scheme are as under:

a) The rationale for terminating the HVDC in WR (Maharashtra) may be provided. Another
HVDC from Khavda-V to Alephata (Maharashtra) is also terminating in the same area.

In the February solar case, the Southern Region is importing power. Even in the June
solar case, which represents a peak SR export scenario, key SR-WR lines planned for
evacuating RE from the Southern Region such as - 765 kV Narendra New—Pune-ll|
D/C and 765 kV Raichur—Solapur D/C - are observed carrying power in the WR-to-SR
direction. The all India level LGB may be reviewed.

Many 400 kV lines in Pune / Mumbai area are loaded beyond their permissible limits
in the Sce4 and Sce-7 cases e.g. 400 kV Kalwa- Estella S/C, 400 kV Pagdhe — Estella
S/C, 400 kV Boisarll - Pagdhe D/C etc.

Further, as highlighted in section on Load-Generation Balance below, the LGB of the
case is subject to change with the proposed corrections which may lead to change in
location of HVDC terminal.

b) Khavda (41.5 GW), Lakadia (3.5 GW & 7.5 GW), Raghanesda (3 GW), Bhuj (4.5 GW & 5.5
GW), Jamnagar (1 GW), Jam Khambaliya (3 GW & 4.5 GW) RE evacuation system is
shown below
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c)

As per above planning, most of the above RE generation will be consumed in Maharashtra
(MMR & Pune) area. Two major HVDC (+ 800 kV, 6000 MW LCC HVDC from Khavda-Il to
Nagpur and + 800 kV 6000 MW LCC HVDC (or £ 600 kV VSC) from Lakadia-Il to Alepheta)
links from Khavda complex to Maharashtra system are already planned.

Terminating of HVYDC at South Kalamb (Murbad) may be reviewed as already two HVDCs
are terminating in Maharashtra and distance between Alephata to Kalamb is less than 50
km.

Number of new In-STS S/s (Dolvi, Kandalgaon, Estella, Velgaon, Ambernath, Theur,
Padghe-Split, Kalwa Split, Estella Coromandel etc.) in MMR & Pune area is considered.
Therefore, constraints faced in the Mumbai/Pune area are not reflected much in study
cases. Timely commissioning of In-STS in the Mumbai/Pune area is very essential.
Inordinate delays in commissioning of In-STS are generally observed. Hence, remedial
measures need to be mentioned for delays in commissioning of In-STS.

Currently, constraints are being observed in Southern part of Maharashtra (Kolhapur/Karad
area) during high injection from SR to WR. Another scenario (i.e. high injection from SR to
WR along with low generation in Khavda/NR area) to be studied for assessing the
transmission constraints and identification of remedial measures.

CTU Reply (a) to (e): The Lakadia-ll — Alephata HVDC has been terminated at a point
parallel to the EHVAC network which emanates from Khavda area and traverses from North
Guijarat to load centres in Maharashtra (Boisar-1l/ Nasik/ Alephata/ Pune(GIS) / Pune-lll).
The HVDC system emanates from Lakadia-Il (Central Gujarat) and terminates at Alephata
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a)

(parallel to AC network) and is expected to maintain a balanced power flows on the AC lines
along with controllability as per requirement. The other HVDC link from NR to South Kalamb
has been planned to complement PSPs in Talegaon / Data centre & other load requirement
in the Neral area.

Further, the present files have been prepared considering Max RE injection in
Gujarat & Rajasthan (which are contiguous pockets) so as to simulate worst case
scenario as far as immediate evacuation of power is concerned. In case the
generation is backed down in these pockets, it would represent a better load flow
case.

CTU Reply : Scenario-4 & 7 is prepared considering Rajasthan (100% solar dispatch ) and
Guijarat (80% solar dispatch). One additional sensitivity case considering Rajasthan (90%
solar dispatch ) and Gujarat (100% solar dispatch) is also prepared & shared with agenda

Nevertheless, SR export scenario has also been prepared in consultation with SR
constituents and was studied in detail in presence of GRID-INDIA on 22.11.2024
for Bijapur evacuation studies at Bangalore. The proposed system was found
adequate in that scenario as well.

CTU Reply : Noted.

Regarding constraints in Mumbai/MMR region, timely commissioning of In-STS in the
Mumbai/Pune area is very essential. MSETCL is being continuously requested to adhere
to agreed upon time-lines as per review meetings carried out by CEA as well as in various
CMETS-WR meetings by CTU as well as GRID-INDIA.

On the outage of a 3000/6000 MW poles of HYDC Barmer — Il — South Kalamb, the loading
of 765/400 kV ICTs and other elements nearby Barmer — | is seen to be nearing N-1
noncompliant. Accordingly, the solar developers coming up at Barmer-Il may be advised
now itself to commission their generation in synch with HVDC system.

CTU Reply : No violation of N-1 compliance is observed in studies on the outage of
3000MW (one Bipole) of HVDC as per manual on transmission planning criteria 2023,
however necessary augmentation works shall be taken up for implementation after detail
deliberation with Grid-India/CEA/NRPC.

As mentioned earlier, controller interaction studies may be carried out to identify the
potential interaction issues in the complex or the same may be included in the project
technical specifications with specific mention of involvement of CTUIL/GRID-INDIA in such
studies with HVDC executing agency.

CTU Reply : Noted. To be taken care during finalization of RfP.

The feature of power oscillation damping is also important in case of HVYDC and shall be
suitably added in specifications. The provision of tuning of POD based on measurement
data may also be specified.

CTU Reply : Noted.
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d)

9.

As HVDC are planned for bulk evacuation of RE power, the outage of single or both poles
of the HVDC may lead to curtailment in RE generation. This curtailment may be
avoided/minimized by specifying the continuous and transient ambient temperature
based overload capability for the proposed HVDCs. Also, as VSC based HVDC is being
proposed, it is understood that complete capacity in reverse direction is available.

CTU Reply : Noted. Matter shall be discussed during the meeting by our CTU-Engg Deptt.
As per discussion in NCT meeting, both VSC & LCC technology are being discussed in
present proposal. HVDC system shall be planned with 100% reverse power capability.

Filter arrangement modelling at HVYDC terminal (in case of LCC) at Barmer — Il to be
checked. Keeping in view the low SCR/fault level, as mentioned earlier by GRID-INDIA, the
filter sizing shall be granular to avoid wide voltage variations during switching.

CTU Reply : Noted. To be discussed with OEMs during finalization of RfP to explore the
possibility.

Addition of BESS: In the 500 GW RE Transmission Report by CEA, ~22.5 GW BESS was
planned at different pooling stations in NR (Rajasthan). However, so far, the BESS capacity
addition has not taken place as per the plan. Planning of the envisaged BESS capacity as
a generation resource could help in optimizing the transmission being planned for RE
evacuation in Rajasthan and will also provide necessary flexibility support during the non-
solar hours.

CTU Reply : Noted.

Planning of Bulk Loads in the Rajasthan RE complex: It is suggested that CTUIL shall
provide necessary recommendations to the MOP for planning of bulk loads such as
electrolyzers, data centers etc. in the Rajasthan RE complex. This would help in local
consumption of RE generation and would significantly reduce the requirement of
transmission while also providing necessary damping (load side).

A sample study with cost benefit analysis may be carried out by CTUIL in this regard for
discussion at higher level.

CTU Reply : Noted.

Inputs on Load Generation Balance:

In base cases shared, demand of Rajasthan considered in scenario-4: Jul month(31GW)
seems to be on higher side. Similarly, in scenario-7: Feb month (35.4GW) seems to be on
very higher side. Power factor of load also to be revised according to practical values to get
correct picture of any low voltage scenario.

State Scen7 Scen7 p.f. Scen4 Scen4 p.f.

Chandigarh

353.2 411.6
2.7 0.95 120 0.96

J&k

vO|T

4193.4 0.99 2840.6 0.96
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State Scen7 Scen7 p.f. Scen4 Scen4 p.f.
Q 615.8 828.5
. P 2395.4 1780.1
Himachal Q 399 0.99 5192 0.96
. P 127421 17627.8
Punjab Q 1903.2 0.99 5138.9 0.96
P 12981.3 16580.6
Haryana Q 19306 0.99 4836 0.96
. P 6045.8 9367.3
Delhi Q 1118.8 0.98 2864.4 0.96
. P 35442.5 31266.8
Rajasthan Q 4427 2 0.99 8839 5 0.96
P 26303.5 31161.5
Up Q 3833.8 0.99 9088.8 0.96
P 40.1 27.3
Ladakh Q 59 0.99 8 0.96
P 2581.5 2955
Uttarakhand Q 504 0.98 8445 0.96
P 103078.7 114018.5
NR Q 14851 0.99 33087.7 0.96
Feb Solar (Scenario - 7)
IR 20" EPS Average Peak Demand
s Load Gen Exchange | Peak Load Demand met
" | Region . (Mw) # in 2029- Met in Solar | during Solar
No. (MW) | (MW) i
30 (MW) Hours in Feb Hours,
2024 (MW)’ Feb 2024 (MW)
1 NR 103722 | 146006 | 42284 116745 54890 63791
2 WR 112173 | 137614 | 25441 107050 68960 74167
3 SR 104357 | 90900 -13457 97440 60929 65591
4 ER 41435 | 17785 -23650 45752 19429 22745
5 NER 2902 2025 -877 5835 2013 2209
6 All India | 366648 | 396728 X 334811 206123 221989
20" EPS Peak Average Peak Demand
s Load Gen (State+ | Load in 2029- Demand Met in
N(.) State (MW) Central) 30 Met in Solar Solar Hours, Feb
) (MW) (MW) Hours in Feb | 2024
2024 (MW) (MW)
1 Rajasthan 35468 110783 25058 17000 18058
2 Gujarat 41433 71297 33964 19113 21258
3 | Maharashtra | 40627 30993 39891 27379 29821
4 MP 21288 23092 25596 14553 16885

*Peak solar considered from 10:30 Hrs to 15:30 Hrs, # Export is considered positive
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June Solar (Scenario - 4)

20 EPS 3"9”‘9: Peak Demand
S. . Load Gen. IR Peak. Meteir:asnolar . met
No. Region (MW) | (MW) Exchange Load in Hours in June during Solar
(MwW)# 2029-30 2024 Hours,
(Mw) (MW) June 2024 (MW)
1 NR 114849 | 156993 42144 116745 80252 91040
2 WR 108797 | 130420 21623 107050 64167 74882
3 SR 98015 | 95583 -2432 97440 48363 58488
4 ER 47997 | 14483 -33514 45752 27672 31436
5 NER 3706 3377 -329 5835 2467 3023
6 | Al 375349 | 406220 X 334811 222917 244540
India
Average
S. Load Gen. 20t I.EPS Peak Demand Met -in Pea.k Demand
No. State (MW) (MW) Load in 2029-30 | Solar Hours in | met in Feb 2024
(MW) Feb 2024 (MW)
(Mw)’
1 Rajasthan 31266 | 113355 25058 16199 18425
2 Gujarat 44908 76899 33964 21934 26054
3 | Maharashtra | 39589 29129 39891 23622 28715
4 MP 15757 18715 25596 11155 13828

*Peak solar considered from 10:30 Hrs to 15:30 Hrs, #Export is considered positive

>

In both February solar and June Solar case, the Southern Region is importing power. Even
in the June solar case, which represents a peak SR export scenario, key SR-WR lines
planned for evacuating RE from the Southern Region—such as the 765 kV Narendra New—
Pune-lIl D/C and 765 kV Raichur— Solapur D/C—are observed carrying power in the WR-

to-SR direction

» Dispatch of Thermal Plants:

o The thermal generation of some of the plants i.e. APL/CGPL has been backed
down to very low levels (~35%).
o Pit head plant: Talcher backed down to ~35% level to Pit head plant: VV'chal backed
down to ~34% level
o Pit head plant: Korba backed down to ~34% level

The tech minimum level considered in the case may be mentioned, and the generators'
dispatch should be considered per merit order.

CTU Reply : Files are modified to incorporate minimum 40% dispatch from thermal

generating stations in WR as per merit order as well as load pf (0.95-0.97) in NR.
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» The demand in Rajasthan and Gujarat is seen to be on a higher end than the figures from
EPS. The reason for the high demand may be mentioned.

CTU Reply :
S.No | State EPS Demand Considered in studies (GW)
demand
(2030)-GW
Sc-4* Sc-5 Sc-7*
1 Rajasthan | 25.1 19.2 18 23.3
2 Gujarat 34 449 37.2 41.4

*excl. 12GW lumped load at Ramgarh-Il and Bhadla-1V for HYDC

CTU Reply — From the demand data, it is envisaged that demand in Rajasthan is in order.
In Gujarat, about 60% of the projected Green Hydrogen Load by 2027-28 has been
considered in studies [9250MW out of 15000MW (Kandla:3GW, MUL: 12GW)]. In case
same does not materialize as planned, additional transmission system would be required.
Further, other bulk consumer loads have also been considered in studies such as 3GW
at Mundra(Navinal) S/s, 3.5GW at Jamnagar, etc.

» Consideration of GH2 and other bulk consumer loads may be mentioned in the planning
scheme itself, duly citing the uncertainty behind the assumptions and requirement of
further transmission planning in case of delay/deferment of GH2/Bulk load projects.

The production cost modelling studies duly factor in the RPO targets for each states, RE
integration targets, flexibility requirements, merit order etc. Therefore, it is suggested that
the study scenario may be finalized based on the output of the production cost modelling
studies for the same timeframe. This LGB will itself indicate the paths/corridors along with
the system augmentation is required.

CTU Reply - to be discussed in meeting

7. Punjab internal generation considered in scenario-7 to be corrected:

Bus Bus Name Id PGen PMax
Number (MW) (MW)
132204 | LEHRAMOHBT 220.00 T1 525 210
132204 | LEHRAMOHBT 220.00 T2 525 210
132270 | GOINDWALSB 220.00 T1 67.5 270
132270 | GOINDWALSB 220.00 T2 67.5 270
132323 | SPL_ROPAR 220.00 T1 52.5 210
132323 | SPL_ROPAR 220.00 T2 52.5 210
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132323 | SPL_ROPAR  220.00 T3 52.5 210
TALWNDISABO4 T1

134401 | 000 165 660
TALWNDISABO4 T2

134401 | 000 165 660

134406 | RAJPURA_TH4 400.00 | T1 175 700

134406 | RAJPURA_TH4400.00 | 12 175 700

CTU Reply : Corrected in Revised PSSE files (in Sc-7)

Dynamic Simulation Studies — With more than 100 GW solar generation and two
HVDC terminals in Rajasthan in close vicinity, it is important that stability aspects are
also studied in detail at the planning stage. The generation is also getting evacuated
through large EHV lines and hence, transient stability analysis also becomes
important. Therefore, it is suggested that the results of the dynamic simulation studies
may be shared.

CTU reply- In 30th CMETS-NR meeting, CTU requested that Grid-India may share
present time frame converged dynamic file which will help to resolve convergence
issues in dynamics file for 2027 timeframe w.r.t Generator models (conventional/RE)
used by Grid-India. In the CMETS-NR meeting Grid-India stated that they are also
facing convergence issues for present timeframe file and prepared dynamics file with
some assumptions.

It was agreed in the meeting that for preparation for planning stage dynamic file, CTU
and Grid-India can work together to prepare load flow first w.r.t dynamics file and
subsequent Dynamic data file (Dyr) shall be prepared with help of models available
with Grid-India. CTU also stated that considering the severe convergence issues in
dynamics file, it will be converged on truncated network specific to RE pockets in
Rajasthan rather than to converge the file on All India level. In the meeting, NRLDC
stated that for transient studies, truncated network modelling will be sufficient.

Considering above, it is requested that a committee may be formed comprising
members from CEA, CTUIL and Grid-India for preparation of planning horizon

dynamics files.

Bara TPS generation model to be corrected, same is modelled at 400kV whereas it is
existing at 765kV level.

CTU Reply : Corrected in Revised PSSE files

Page 11 of 11

131



Annexure-B3
HVDC VSC Configuration

e *600kV, 6 GW (Parallel Bipole with parallel DMR)

e Inthis configuration, +ve Terminal of Pole-1 & 3 and -ve Terminal of Pole-2 & 4
shall be combined at the Gantry side and single +ve and -ve bundle conductor
each shall be traversed on either side of the Tower along with parallel DMR.

e Inthis configuration, reliability of overall HVDC system shall be enhanced in
comparison to Double Bipole with Parallel DMR configuration.

e Control & Protection design for co-ordinated controlis complex and is offered
only by one OEM (M/s SIEMENS) and is first of its kind in the world.

e 600kV, 6 GW (Double Bipole with parallel DMR)

e Inthis configuration, each Bipole shall have their independent bundle
conductors on either side of the Tower along with parallel DMR.

e« Control & Protection design for each Bipole control is simple and is offered by
more than one OEM.

Note: DC line Fault recovery time in VSC is of about ~1.5 to 1.8 Sec
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Exhibit-4

Transmission scheme for evacuation of power as part of Rajasthan REZ Ph-IV (Part-5 : 6GW) (Barmer Complex)
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Transmission scheme for evacuation of power as part of Rajasthan REZ Ph-IV (Part-5 : 6GW) (Barmer Complex)
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Transmission scheme for evacuation of power as part of Rajasthan REZ Ph-IV (Part-5 : 6GW) (Barmer Complex)
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Transmission scheme for evacuation of power as part of Rajasthan REZ Ph-IV (Part-5 : 6GW) (Barmer Complex)
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Transmission scheme for evacuation of power as part of Rajasthan REZ Ph-IV (Part-5 : 6GW) (Barmer Complex)
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Transmission scheme for evacuation of power as part of Rajasthan REZ Ph-IV (Part-5 : 6GW) (Barmer Complex)

164486

Summer Solar Max Scenario
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Transmission scheme for evacuation of power as part of Rajasthan REZ Ph-IV (Part-5 : 6GW) (Barmer Complex)

Summer Evening peak Scenario
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Transmission scheme for evacuation of power as part of Rajasthan REZ Ph-IV (Part-5 : 6GW) (Barmer Complex)

164486

Winter Solar Max Scenario
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Transmission scheme for evacuation of power as part of Rajasthan REZ Ph-IV (Part-5 : 6GW) (Barmer Complex)
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Transmission scheme for evacuation of power as part of Rajasthan REZ Ph-IV (Part-5 : 6GW) (Barmer Complex)
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Transmission scheme for evacuation of power as part of Rajasthan REZ Ph-IV (Part-5 : 6GW) (Barmer Complex)
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faga #amer
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f&ie: 15, 31t 2025

a1 #/To,

TAIRYTH T SR & Tl FeEg vd faRiy 3mdfa (Fovd giiganr)
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53" meeting of Technical Co-ordination Committee (TCC) was held on 16.03.2025
and 78™ meeting of Northern Regional Power Committee (NRPC) was held on 17.03.2025 at
Kochi, Kerala. MoM of the same is attached herewith. The same is also available on NRPC
Sectt. Website (http://164.100.60.165/).
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Signed by Vijay Kumar

Singh
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A.11.2

53" TCC & 78" NRPC Meeting (16-17 March 2025)-MoM
Total - INR 3,14,52,432
Say : INR 3.15 Crores

Cost has been calculated based on CPWD issued Plinth Area Rates (PAR) 2023
(cost indexing done up to 01.04.2024 as per CPWD circular dated 11.09.2024)

POWERGRID submitted the proposal for consideration of preliminary estimated cost
of INR 3.15 crores (excluding GST) under ADD CAP 24-29 towards construction of
additional quarters on the existing quarters at Sohawal and Shahjahanpur
Substations under NR-III.

Forum accorded approval to the proposal of POWERGRID.

NRPC Deliberation

Forum concurred the deliberation held in the TCC meeting and gave consent on
POWERGRID proposal.

Decision of Forum:

Forum accorded approval for construction of additional quarters on the existing
quarters at Sohawal and Shahjahanpur S/s with preliminary estimated cost of INR
3.15 crores (excluding GST) under ADD CAP 24-29.

Transmission system for evacuation of power from Rajasthan REZ Ph-IV (Part-
5 :6 GW) [Barmer Complex] Barmer-Il : 6GW (Solar) (agenda by CTUIL)

TCC Deliberation

CTUIL representative apprised that after deliberations, transmission system for
evacuation of power from Rajasthan REZ Ph-IV (Part-5 :6 GW) [Barmer Complex]
Barmer-ll : 6GW (Solar) was agreed in the 36" CMETS-NR meeting held on
15.01.25 and 35" CMETS-WR meeting held on 30.01.25.

Further, CTUIL representative briefed the detailed scheme (attached as Annexure-

VI of agenda) for the above transmission system.
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A.11.3

All4

A.11.5

A.11.6

Al11.7

A.11.8

A.11.9

53" TCC & 78" NRPC Meeting (16-17 March 2025)-MoM

He added that as per discussion held in 25th NCT meeting on 28.11.24, both VSC &
LCC technology are being considered in the present proposal and will be discussed

along with comparative analysis in NCT meeting for finalization of the scheme.

Dy. COO, CTUIL mentioned that in the CMETS meeting, CTUIL had proposed for
LCC scheme however Grid-India suggested to go with VSC technology.

She added that implementation timeframe for LCC technology is less than VSC and

cost is approximately 11,000 Cr. higher with VSC technology as compare to LCC.

MS, WRPC stated that WR constituents agreed for LCC technology during

discussion held in last WRPC meeting.

MS, NRPC asked the views of NR constituents regarding the technology to be

adopted for the scheme.

CTUIL proposed to adopt the LCC technology due to lesser implementation
timeframe, less cost, possibility of overload capability, slightly higher efficiency in

steady state operation.

NRLDC representative stated that generation evacuation has been planned through

HVDC. Various advantages of VSC based HVDC over LCC based HVDC were

highlighted in the meeting from NRLDC side:

¢ VSC HVDC is more effective under low SCR condition as SCR is falling below 2,
when HVDC capability is also considered for SC MVA calculation.

¢ less commutation failure probability

» Capable of providing black start service

* Less harmonic injection, lower filter requirement

* Superior fault ride-through capability

* Can provide grid-forming services, voltage regulation, and frequency support

* One LCC HVDC (Bhadla3-Fatehpur) is under implementation, having one VSC

HVDC would help to harness advantages of both configurations.

e There have been issues of continuous oscillations in the grid when SCR falls below

4 at major RE pooling stations such as Fatehgarh-II.
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A.11.10 Finally, Forum agreed the proposal of CTUIL for transmission scheme for evacuation

of power from Rajasthan REZ Ph-IV (Part-5 :6 GW) [Barmer Complex] Barmer-I| :
6GW (Solar). Forum also noted the preference of CTUIL for LCC technology due to
lesser implementation timeframe, less cost, possibility of overload capability, slightly
higher efficiency in steady state operation. The advantage of VSC technology,
though it is considerably costlier option, as suggested by NRLDC was also
discussed.

A.11.11 Forum agreed that the decision on selection of technology between VSC and LCC

will be taken in the NCT meeting.

NRPC Deliberation

A.11.12 Forum concurred the discussion held in the TCC meeting and approved the proposal

A.12

A.12.1

of CTUIL regarding transmission lines scheme on technical ground.

Decision of Forum

Forum accorded approval to the proposal of CTUIL regarding transmission scheme
for evacuation of power from Rajasthan REZ Ph-IV (Part-5 :6 GW) [Barmer
Complex] Barmer-Il : 6GW (Solar). Further, the technology to be adopted for HVYDC
system (VSC or LCC based) may be deliberated and decided in the NCT meeting.

Certification for Non-ISTS Lines carrying inter-state power as specified under
Regulation 93 under CERC (Terms & conditions of Tariff) Regulation 2024
(agenda by JSW) & Consideration of Naitwar Mori HEP (60 MW) Transmission
system as deemed ISTS scheme (agenda by SJVN)

TCC Deliberation

174860672025

JSW vide letter dated 07.03.2025 submitted that JSW Energy (Kutehr) Ltd. is in final stage

of construction of Kutehr HEP 240 MW in the Chamba District of Himachal Pradesh. COD of the

project is expected very shortly around 1st week of May'2025.
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Annexure-VI

Transmission system for evacuation of power from Rajasthan REZ Ph-IV (Part-5 :6 GW)
[Barmer Complex] Barmer-Il : 6GW (Solar)

S. No. | Items Details

1. Name of Scheme Transmission system for evacuation of power from
Rajasthan REZ Ph-IV (Part-5 :6 GW) [Barmer Complex]
Barmer-Il : 6GW (Solar)
2. Scope of the scheme Details of Transmission scheme (for VSC and LCC alternatives)
are enclosed in Annexure-I

3. Depiction of the Attached at Exhibit-I
scheme on
Transmission Grid
Map

4. Upstream/downstream

765/400/220kV Fatehgarh-IV PS (Sec-2) PS and Barmer-I PS are
under implementation as part of Rajasthan REZ Ph-IV (Part-2
:5.5GW) scheme. 765/400/220kV Fatehgarh-IlV PS(Sec-2) is
being interconnected to Sirohi S/s (Under implementation),
Beawar S/s (Under implementation) and Fatehgarh-Ill PS (Sec-2)
(Under Implementation) at 765kV level and Bhinmal(PG) &
Barmer-I PS (Under Implementation) at 400kV level.

765/400/220kV Barmer-l PS is being interconnected to Sirohi PS
(Under Implementation) & Merta-1l PS (Under Implementation) at
765kV level and Fatehgarh-lll PS (Sec-2) PS & Fatehgarh-IV
PS(Sec-2) PS (Under Implementation) at 400kV level.

South Kalamb S/s establishment with 2x1500 MVA, 765/400 kV
ICTs with 2x330 MVAR, 765 kV bus reactor and 2x125 MVAR,
420 KV bus reactor alongwith LILO of Pune-Ill — Boisar-Il 765 kV
D/c line (Under bidding).

Further, another network expansion scheme which includes
Creation of New 765kV & 400kV Bus Sections-Il & Il through
sectionalisation along with ICT augmentation (3x1500MVA,
765/400kV ICTs) at Bus Section -lll at both 765kV & 400kV levels
alongwith downstream 400kV lines at bus section-1ll from South
Kallamb S/s with implementation timeframe of 24 months from
effective date is required for dispersal of power from subject
HVDC towards load centres in Maharashtra. (Under Approval)

system associated
with the scheme

5. Objective / 1. The present scheme comprises Transmission scheme for

Justification evacuation of power as part of Rajasthan REZ Ph-IV (Part-5
: 6GW) (Barmer Complex)

2. In the 36" CMETS-NR meeting held on 15.01.2025 It was
deliberated that considering application received at Barmer-ll
PS, transmission scheme is evolved for as part of Rajasthan
REZ Ph-1V (Part-5 : 6GW) (Barmer Complex)

3. As part of Renewable Energy Zones (REZs) identified by
MNRE/SECI with a total capacity of 75 GW REZs in
Rajasthan, evacuation system for 13GW was planned at
Fatehgarh (5GW) & Barmer (8GW) complex. Transmission
scheme for Rajasthan REZ Ph-IV (Part-2:5.5GW)
(Jaisalmer/Barmer Complex) was approved in 14" NCT
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S. No.

Items

Details

meeting for injection at Fatehgarh-IV PS (4GW) & Barmer-I|
PS (1.5GW) in Rajasthan and also under implementation.

4. Further, for evacuation of power beyond 5.5GW from
Fatehgarh-IV PS/Barmer-l PS, transmission system for
3.5GW was approved in 19th NCT meeting, thus making the
total approved capacity of 9GW (5.5GW+3.5GW)) at
Fatehgarh/Barmer complex.

5. In the joint study meeting held on 28.12.23 & 09.01.24, CTU
stated that as per committee report Barmer-11 PS was planned
for 6GW RE potential (2GW BESS capacity) with 4GW
evacuation capacity. In 27" CMETS-NR meeting held on
10.01.24, SECI informed that at present there is no clear
visibility for RE projects with BESS before 2027 as award
process will take time (1-2 years). In view of that 7.5 GW RE
potential (solar) remains untapped due to non-materialisation
of BESS capacity (Fatehgarh- [V:4GW+Barmer-I:
1.5GW+Barmer-Il: 2GW). Accordingly, it was suggested that
2 GW additional RE potential may be considered for planning
of transmission scheme from Barmer- 1l PS.

6. At present connectivity of about 6GW capacity is already
granted at Barmer-Il PS. Beyond that about 6 GW
connectivity  applications are  granted/agreed  for
grant/received at Barmer-lll PS.

7. Based on earlier Grid India observation and recent planned
scheme in other regions, studies files were modified for 2030
time frame. For evacuation of 6GW capacity from Barmer-I|
PS, HVDC system from Barmer-Il PS is being planned
comprises establishment of Barmer-Il PS and HVDC line from
Barmer-Il PS to Western region (near South of Kalamb) as
well as EHVAC system for injection of power at Barmer-Il PS
and onwards dispersal of power in Western region. Studies
were carried out in 2030 time frame for solar maximized
scenario and shared on 22.11.24 with all constituents. Grid-
India vide mail dated 11.12.24 provided their observation on
All India files as well as on proposed transmission scheme
which were deliberated in detail in 36" CMETS-NR meeting.

8. As per discussion held in 25" NCT meeting on 28.11.24, both
VSC & LCC technology are considered in the present
proposal and to be discussed along with comparative analysis
in NCT meeting. A comparative analysis of VSC and LCC
technology (incl. Grid-India inputs) are enclosed in
Annexure-ll.

9. Grid-India in the 36" CMETS-NR meeting further reiterated
that SCR of Barmer-Il is on lower side even with considering
2 nos. of Syncon units. CTU stated that SCR of Barmer-Il PS
is about 3 which is under most pessimistic scenario with
calculation methodology suggested by Grid-India, however in
actual the SCR would be much higher. Additional as per our
understanding and discussion with OEMs in earlier HVYDC
packages, minimum SCR requirement for HVDC operation
for VSC technology is >1 whereas for LCC technology is >
2.5. The SCR of 400kv Barmer-Il PS will further improve with
future interconnection planned for Barmer-lll PS (HVDC) with
Barmer-Il PS in next 5-6 months.
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Items

Details

10.

Grid-India vide mail 22.01.25 as well as in the meeting
highlighted the following advantages of VSC based HVDC:

» Strong AC systems may not be required as there are no issues of

11.

12.

13.

14.

commutation failures and the HVDC operates effectively in weak
or even "islanded" grids.

Capable of providing black start services: One LCC HVDC
(Bhadla3-Fatehpur) is under implementation, having one VSC
HVDC would help to harness advantages of both configurations.
Minimal harmonics due to PWM-based control. Smaller filters
required.

Superior fault ride-through capability

Can provide grid-forming services, voltage regulation, and
frequency support i.e. ability to maintain appropriate system
parameters in different renewable generation scenarios

Grid-India further stated in their comments that technically
VSC based HVDC is a better alternative than LCC based
HVDC keeping in view the low system strength at Barmer-II
(SCR < 2.0 without SynCons and ~2.5 with SynCons) and the
reactive power and oscillations issues already being faced in
the complex. Grid-India further emphasized on control
interaction studies, POD studies and filter arrangement
modelling.

Grid-India stated that space for Syn Con and STATCOMs to
be kept at Barmer-Il PS as part of future scope so that in case,
LCC HVDC is approved and any operational issues are faced
in future, additional syncon or STATCOM can be provided for
system strengthening. CEA agreed on the proposed scheme
for taken up in NCT meeting with both configurations
(LCC/VSC). Inthe CMETS-NR It was deliberated that the final
decision regarding implementation of HYDC as LCC or VSC
would be taken in NCT meeting.

Transmission scheme for evacuation of power as part of
Rajasthan REZ Ph-IV (Part-5 : 6GW) (Barmer Complex) was
also deliberated and agreed in 35" CMETS-WR meeting held
on 30.01.2025 (MOM awaited.)

Considering above deliberations and receipt of connectivity
application in Barmer complex, Transmission scheme for
evacuation of power as part of Rajasthan REZ Ph-IV (Part-5
: 6GW) (Barmer Complex) was agreed in 36" CMETS-NR &
35" CMETS-WR meeting.

Estimated Cost

A. For LCC technology: Rs 26,500 Cr
B. For VSC technology: Rs 38,000 Cr

Need of phasing, if
any

Not Applicable

Implementation
timeframe

54 months from allocation of project
(Pole-1: 48 months, Pole-2: 54 months)
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9. System Study for
evolution of the
proposal

Studies discussed and agreed in following meeting

e 36" CMETS-NR meeting held on 15.01.25 (MOM attached in
Annexure-lll)

e 35" CMETS-WR meeting held on 30.01.25 (MOM awaited)

Load flow results is attached at Exhibit-ll

Exhibit-l

Fig : 1.Transmission system for evacuation of power as part of Rajasthan REZ Ph-IV (Part-5 : 6GW)

(Barmer Complex)
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Annexure-l|

Proposed Transmission system for evacuation of power from Rajasthan REZ Ph-IV
(Part-5 :6 GW) [Barmer Complex] Barmer-ll : 6GW (Solar)

A. Alternative-1 : LCC Configuration

Sl. | Description of Transmission Element Scope of work

No. (Type of Substation/Conductor

capacity/km/no. of bays etc.)

1 Establishment of 400/220kV, 6x500MVA S/s at suitable | Barmer-Il PS - AlS
location near Barmer (Barmer-ll Substation) along with
2x125 MVAr bus reactor e 400/220 kV 500 MVA ICTs- 6 nos.
Future provisions (excl. scope of present scheme): * 400KkVICT bays-6 no.

» 400 kV line bays along with switchable line reactor — * 220 kVICT bays- 6 no.
6 e 125 MVAr Bus Reactor-2 nos.
> 400 KV line bays —4 nos. e 400 kV I?Sus reactor bays- 2 no.
» 400 kV Bus Reactor along with bays: 1 no. ¢ 400kv line _bays‘ 4 nos. (for RE
> 400/220 KV ICT along with bays-4 Nos. interconnection)
» 400 kV Sectionalization bays: 2 sets * isg::ctil\'/?;)bays — 7 nos. (for RE
> 252(’)\12/ line bays for connectivity of RE Applications « 220KV Sectionalization bay: 1 set
» 220kV Sectionalization bay: 2 sets * 220kVBC (2 Nos.) & TBC (2 Nos.)
» 220 kV BC (2 Nos.) & TBC (2 Nos.)
» 2 nos. of Syncon units at 400kV level along with 2
nos. of 400kV bays
» STATCOM (2x+300 MVAr, 4x125 MVAr MSC, 2x125
MVAr MSR) along with 400 kV bays (2 Nos.)

2 LILO of both ckts of 400kV Fatehgarh-IV PS - Barmer-| | Line Length ~ 20 km (LILO length ~ 20
PS at Barmer-1l PS km)

e 400 kV line bays-4 nos. (at Barmer-II
PS end)

3 400kV Barmer-Il PS - Barmer-l PS D/c line (Quad) Line Length — (~30 km)

e 400 kV line bays at Barmer-Il PS - 2
nos.

e 400 kV line bays at Barmer-I PS S/s —
2 nos.

4 Establishment of 2 nos. 3000 MW (Bipole | HVDC terminal station (£ 800 kV, 3000
configuration), + 800 kV Barmer-ll (HVDC) [LCC] | MW (Bipole configuration)- 2nos.)
terminal station (2x1500 MW) at a suitable location near
Barmer-Il substation > 400/33 kV, 2x50 MVA transformers

for exclusively supplying auxiliary
power to HVDC terminal.
» 400kV bus sectionaliser -2 nos. (1
Set) at Barmer-Il (HVDC) station
5 Establishment of 2 nos. 3000 MW (Bipole | HVDC terminal station (£ 800 kV, 3000

configuration), + 800kV South Kalamb S/s (HVDC)
[LCC] terminal station (2x1500 MW) at a suitable
location near South of Kalamb

MW (Bipole configuration)- 2nos.)

» 400KV bus sectionaliser -2 nos. (1
Set) at South Kallamb (HVDC)
station
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Sl. | Description of Transmission Element Scope of work
No. (Type of Substation/Conductor
capacity/km/no. of bays etc.)

6 +800 kV HVDC Bipole line (Hexa lapwing) between | Line Length — (~1100 km)
Barmer-Il (HVDC) & South Kalamb (HVDC) (with
parallel Dedicated Metallic Return) (capable to
evacuate 6000MW) (1100kms) [with 100% reactive
power capability]

7 Augmentation of South Kalamb S/s* by 4x1500MVA, | ¢ 765/400 kV 1500 MVA ICTs- 4 nos.
765/400kV ICTs (3 on 400kV & 765kV Section-1l & 1 No. | o 765 kV ICT bays- 4 no.
on 400kV & 765kV Section-I) along with 2x330 MVAR, 400 kV ICT -4
765 kV bus reactor & 2x125 MVAR, 420 kV bus reactor | © 328 MVACr Bbay; e 2o, (af ]
on Section-Il which will be established under a different _ us Reactor-2 nos. (at bus
network expansion scheme in WR as per details given section-ll)
below * e 765 kV Bus reactor bays- 2 nos. (at

bus section-I1)

(2x1500 MW HVDC Bipole-I to be terminated on 400 kV | ¢ 125 MVAr Bus Reactor-2 nos. (at bus
Sec-1 & 2x1500 MW HVDC Bipole-Il to be terminated on section-I1)
400 kV Sec-ll of South Kalamb S/s & both 765kV & | o 400 kV Bus reactor bays- 2 nos. (at
400kV bus sectionalizers to be kept normally closed) bus section-Il)

8 2 nos. of Syncon units at 400kV level of Barmer-Il PS e Syncon units — 2 nos.

(1 no. of SynCon unit comprises dynamic support of | ¢ 400kv line bays — 2nos.
+300MVAr/-150MVAr  (Minimum) & Short circuit
contribution at PCC of 1200MVA (Minimum)

* Value of inertia constant (H) shall be provided in RfP document.

#South Kalamb S/s establishment with 2x1500 MVA, 765/400 kV ICTs with 2x330 MVAR, 765 kV bus reactor
and 2x125 MVAR, 420 kV bus reactor alongwith LILO of Pune-lll — Boisar-Il 765 kV D/c line (presently under
bidding stage).

* Network Expansion Scheme: Creation of New 765kV & 400kV Bus Sections-ll & lll through 765 kV
Sectionalization bay: 2 sets & 400 kV Sectionalization bay: 2 sets alongwith 2x330 MVAR, 765 kV bus
reactor & 2x125 MVAR, 420 kV bus reactor on Section-lll is being proposed along with ICT augmentation
(3x1500MVA, 765/400kV ICTs) at Bus Section -lll at both 765kV & 400kV levels alongwith downstream 400kV
lines at bus section-lll from South Kalamb S/s with implementation timeframe of 24 months from effective
date. [400kV Sectionaliser between Sections-I & Il to be kept normally closed & between sections-Il & Ill to
be normally open. Further, 765kV sectionaliser between Sections-l & Il & between Il & Il shall be kept
normally closed. The 400kV sectionalisers can be closed under contingency conditions.].
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B. Alternative-2: VSC Configuration

Sl. | Description of Transmission Element Scope of work

No. (Type of Substation/Conductor

capacity/km/no. of bays etc.)

1 Establishment of 400/220kV, 6x500MVA S/s at | Barmer-ll PS - AIS
suitable location near Barmer (Barmer-I|
Substation) along with 2x125 MVAr bus reactor e 400/220 kV 500 MVA ICTs- 6 nos.
Future provisions (excl. scope of present * 400KVICT bays- 6 no.
scheme): * e 220 kV ICT bays- 6 no.
> 400 kV line bays along with switchable line | ® 129 MVAr Bus Reactor-2 nos.

reactor —6 e 400 kV Bus reactor bays- 2 no.
> 400 kV line bays —4 nos. e 400kv line bays— 4 nos. (fOI’ RE
> 400 kV Bus Reactor along with bays: 1 no. interconnection)
> 400/220 kV ICT along with bays-4 Nos. * 220KV line bays — 7 nos. (for RE
» 400 kV Sectionalization bays: 2 sets connectlwty). o
> 220 KV line bays for connectivity of RE |® 220KV Sectionalization bay: 1 set
Applications -5 Nos. e 220 kV BC (2 Nos.) & TBC (2 Nos.)
» 220kV Sectionalization bay: 2 sets
» 220 kV BC (2 Nos.) & TBC (2 Nos.)
» 2 nos. of Syncon units* at 400kV level along with
2 nos. of 400kV bays
» STATCOM (2x+300 MVAr, 4x125 MVAr MSC,
2x125 MVAr MSR) along with 400 kV bays (2
Nos.)
*1 no. of SynCon unit comprises dynamic support of
+300MVAr/-150MVAr (Minimum) & Short circuit contribution
at PCC of 1200MVA (Minimum). Value of inertia constant (H)
shall be provided in RfP document

2 LILO of both ckts of 400kV Fatehgarh-IV PS - | Line Length ~ 20 km (LILO length ~ 20
Barmer-I PS at Barmer-Il PS km)

e 400 kV line bays-4 nos. (at Barmer-
Il PS end)

3 Establishment of 2 nos. 3000 MW (Double Bipole | HVDC terminal station (x 600 kV, 3000
configuration), +600kV Barmer-Il | MW (Double Bipole configuration)-
(HVDC) [VSC] terminal station (2x1500 MW) at a | 2nos.)
suitable location near Barmer-Il substation

» 400/33 kV, 2x50 MVA transformers
for exclusively supplying auxiliary
power to HVDC terminal.

» 400kV bus sectionaliser -2 nos. (1
Set) at Barmer-Il (HVDC) station

4 Establishment of 2 nos. 3000 MW (Double Bipole | HVDC terminal station (x 600 kV, 3000
configuration), + 600kV South Kalamb S/s (HVDC) | MW (Double Bipole configuration)-
[VSC] terminal station (2x1500 MW) at a suitable | 2nos.)
location near South of Kalamb

5 600 kV HVDC Double Bipole line (2xD/c) (Quad | Line Length — (~1100 km)

Lapwing on same tower) between Barmer-l|
(HVDC) & South Kalamb (HVDC) (with parallel
Dedicated Metallic Return) (capable to evacuate
6000MW) (1100kms) [with 100% reactive power
capability]
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Sl.

Description of Transmission Element

Scope of work

4x1500MVA, 765/400kV ICTs (3 on 400kV & 765kV
Section-lIl & 1 No. on 400kV & 765kV Section-l)
along with 2x330 MVAR, 765 kV bus reactor &
2x125 MVAR, 420 kV bus reactor on Section-lI
which will be established under a different network
expansion scheme in WR as per details given
below*

(2x1500 MW HVDC Bipole-l to be terminated on
400 kV Sec-l & 2x1500 MW HVDC Bipole-ll to be
terminated on 400 kV Sec-Il of South Kalamb S/s &
both 765kV & 400kV bus sectionalizers to be kept
normally closed)

No. (Type of Substation/Conductor
capacity/km/no. of bays etc.)
6 Augmentation of South Kalamb S/s* by | e 765/400 kV 1500 MVA ICTs- 4 nos.

e 765KV ICT bays- 4 no.

e 400 kV ICT bays- 4 no

e 330 MVAr Bus Reactor-2 nos. (at
bus section-Il)

e 765 kV Bus reactor bays- 2 nos. (at
bus section-II)

e 125 MVAr Bus Reactor-2 nos. (at
bus section-II)

e 400 kV Bus reactor bays- 2 nos. (at
bus section-I1)

#South Kalamb S/s establishment with 2x1500 MVA, 765/400 kV ICTs with 2x330 MVAR, 765 kV bus reactor
and 2x125 MVAR, 420 kV bus reactor alongwith LILO of Pune-Ill — Boisar-ll 765 kV D/c line is presently
under bidding stage).

* Network Expansion Scheme: Creation of New 765kV & 400kV Bus Sections-ll & Ill through 765 kV
Sectionalization bay: 2 sets & 400 kV Sectionalization bay: 2 sets alongwith 2x330 MVAR, 765 kV bus
reactor & 2x125 MVAR, 420 kV bus reactor on Section-lll is being proposed along with ICT augmentation
(3x1500MVA, 765/400kV ICTs) at Bus Section -lll at both 765kV & 400kV levels alongwith downstream 400kV
lines at bus section-Ill from South Kalamb S/s with implementation timeframe of 24 months from effective
date. [400kV Sectionaliser between Sections-I & Il to be kept normally closed & between sections-Il & lll to
be normally open. Further, 765kV sectionaliser between Sections-I & Il & between Il & Il shall be kept
normally closed. The 400kV sectionalisers can be closed under contingency conditions.]
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Feature

Important parameters for
technology adoption
Reactive Power

Requirements

Grid Strength
Dependency

Network restart time
during DC line faults

Efficiency/Losses

Cost Lower initial cost for converters, but
higher for filters and compensators.

Other technological LCC-HVDC

Differences

Converter Technology

Direction of Current and

Switching Philosophy

technology

Source LCC appears like a current source to

AC system (Inductive energy storage)

Not suitable for black start without

additional support.

Area The AC and DC yard of LCC are
spread over a large area.

Black Start Capability

LCC-HVDC

Requires substantial reactive power
compensation (e.g., Filter Banks,
SVC, STATCOM, SynCons). The
maximum reactive power required will
be almost 60% of rated power
Strong AC systems at both rectifier
and inverter end are necessary for
commutation. May fail in weak grids
(SCR > 2.5)

Less (depend on de-ionization time)
in milli-secs (<500 ms)

Slightly higher efficiency in steady-
state operation.
Lower line and converter losses

Uses semiconductors which are
capable of withstanding voltage in
both direction (Thyristor-based )

Current flow is allowed in single
power direction. Power direction is changed
by changing the voltage polarity.
Turned on by firing pulses but turn off
with assistance of line voltage

Power transfer capability Thyristors have huge current carrying
capability, huge amount of power
transfer is possible using LCC
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VSC-HVDC

Capable of independent reactive power
control. Generally, no external
compensation needed. (with inbuilt
STATCOM mode of operation)

Strong AC systems are not necessary
since there are no issues of commutation
failures. Operates effectively in weak or
even "islanded" grids.

>1 sec (1.5 secs in case of HVYDC
Pugalur — Trichur for Line to Ground
faults); highly dependent on AC side
circuit breaker opening/reclosing.

DC line Fault recovery time in VSC is of
about ~1.5 to 1.8 Sec (for 1100 km)
Lower efficiency due to switching losses
in IGBTSs.

Line losses are about 25-30% higher in
VSC (for1000km)

Higher initial cost for converters, lower for
ancillary components.

VSC-HVDC

Uses semiconductors which are capable
of blocking unidirectional voltage only
(IGBT with antiparallel diodes or similar
switching devices)

Current flow can be bidirectional. Power
direction is changed by changing the
direction of current flow.

Turned on and turn off can be controlled
by firing pulses.

IGBTs have lesser current carrying
capability and hence the power flow
capable is limited.

VSC appears like a voltage source to AC
system (Capacitive energy storage)
Capabile of providing black start services.

Area requirement is much lesser for the
same power flow since there are no AC
and DC filters



Harmonics

Transformer size

Power Reversal

Fault Ride-Through

Overload Capability

Converter Footprint

Grid Support Functions

Bidirectional Power

Flow

Harmonics are quite high.
Harmonics are present both on the
AC as well as DC side.; requires
large filters.

Converter transformers are used
which are heavier, bulkier and
costlier.

Possible. Requires changing DC
polarity for power reversal.

Limited ability to ride through grid
faults.

May trip under disturbances.
Possible (usually 10-20% for short
durations).

Large, due to filters, reactive power
compensators, and transformers.

Limited (e.g., no independent voltage
control).

Achieved but with slower transition.
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Minimal harmonics due to PWM-based
control. Smaller filters required.

Normal AC transformers could be used
as there is no DC stress and harmonics
in the secondary

Possible (seamless). Achieved by
changing current direction without
altering DC polarity.

Superior fault ride-through capability.

Not available as standard, may be full
converter rating

(depends on standard rating vs extra
overload expected)

Compact, as filters and external
compensators are minimized.

Can provide grid-forming services,
voltage regulation, and frequency
support. ability to maintain appropriate
system parameters in different renewable
generation scenarios

Seamless bidirectional power flow
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response has been received till date. The bidders had not shown any interest in the above project due to a very challenging terrain as
well as non-standard rating of transformer. Bidders had shown their apprehension for supply of transformer rating of 3x105MVA single
phase units (315MVA) at higher altitude and it is learnt from their pre-bid meetings that supply of this type of transformer itself will take
21 months and further require considerable time for execution.

Considering the above challenges POWERGRID requested CTUIL to consider revising schedule with a fresh schedule project to 30
months from revised CTUIL OM. In view of the above developments, JKPTCL may review its requirement and completion schedule.

JKPTCL stated that Mirbazar capacity augmentation (475VA to 630MVA) will likely to come up by Mar’26. In addition Salal S/s is being
implemented in TBCB with commissioning schedule of Mar'27, however ICT augmentation may be required by Mar'26 and
POWERGRID can avail that time for ICT augmentation.

POWERGRID stated that they would require at least 30 months (24 months for supply and 6 months for execution) from revised OM
date. CTU enquired about present bid status of augmentation of ICT. POWERGRID stated that present bid will be annulled and now in
new bid, transformer supply and execution packages kept separately. CTU stated that with present bid status, it is envisaged that ICT
would not be available before Aug’27. JKPTCL stated that with increased load of Mirbazar S/s, New Wanpoh ICTs may cater the load,
however with their proposed Salal S/s, ICT augmentation is required with best effort schedule of Mar’27. CEA requested POWERGRID
to expedite the implementation for reliable dispersal of power in J&K.

CTU stated that recently lot of developments & infrastructure activities were carried out in J&K and with above developments in roads,
tunnels, bridges, there may be feasibility of transportation of 315MVA unit rather than 105MVA (Single phase) unit.

POWERGRID stated that Mar’27 implementation schedule is not feasible due to 3 months non working period in winters and therefore
it is suggested that Jun’27 schedule may be kept for ICT augmentation. POWERGRID emphasized that single phase configuration
may be considered at present as no three phase transformer yet transported through new infrastructure. CTU stated that there is issue
in supply and delivery of single phase 105MVA units due to non standard size, therefore to expedite the implementation possibility of
315MVA transformer transportation on new infrastructure (tunnel/road/bridges) may be explored by POWERGRID and informed it within
1 month.

JKPTCL stated that they also faced issue of 3 months non working season in winters and therefore based on tendering issues in
105MVA unit as well as POWERGRID request for extension of commissioning of ICT augmentation, Jun’27 schedule may be kept for
ICT augmentation.

G9. Transmission scheme for evacuation of power as part of Rajasthan REZ Ph-IV (Part-5 : 6GW) (Barmer Complex)

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

Details of schemes approved/Under Planning scheme as part of above is as under:

S.No | Transmission Scheme RE Potential Status
1 Rajasthan REZ Ph-IV (Part-1 :7.7GW) (Bikaner | 14 GW (Solar 14GW, | Under Implementation
Complex) BESS:6GW)
Bikaner-Il : 3.7GW
Bikaner-lll: 4GW
2 Rajasthan REZ Ph-Ilv  (Part-2 :5.5GW) | 5.5GW (Solar) Under Implementation
(Jaisalmer/Barmer Complex)
Fatehgarh-IV: 4 GW
Barmer-I: 1.5 GW
3 Rajasthan REZ Ph-IV (Part-3 :6GW) (Bikaner | 6 GW (Solar) Under Implementation
Complex)
Bikaner-IV:6GW
4 Rajasthan REZ Ph-IV  (Part4 :3.5GW) | 3.5 GW (Solar) Under Implementation
(Jaisalmer/Barmer Complex)
Fatehgarh-IV: 1 GW
Barmer-I: 2.5 GW
® Rajasthan REZ Ph-V (Part-1: 4GW) (Sirohi/Nagaur | 4 GW (Solar) Under Bidding
Complex)
Sirohi: 2 GW
Nagaur: 2 GW
B Planned/Under Planning
1 Rajasthan REZ Ph-IV (Part-5 : 6GW) (Barmer | 6 GW (Solar) Timeframe 2029
Complex) (HVDC)
Barmer-ll : 6GW
2 Rajasthan REZ Ph-IV (Part-6 : 6GW) (Bikaner | 6 GW (Solar) Timeframe : 2030 (HVDC)
Complex)
Bikaner-V: 6 GW
3 Rajasthan REZ Ph-V (Part-7 : 6GW) (Bhadla | 6 GW (Solar)
Complex)
Bhadla-1V: 6 GW
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4 Rajasthan REZ Ph-V (Part-2 : 6GW) (Ramgarh | 6 GW (Solar)
Complex)

Ramgarh-ll: 6 GW

A Joint study meeting was held on 09.05.24 with stakeholders in NR to deliberate & finalize the Transmission system for evacuation of
power from Rajasthan REZ Ph-V (Part-1 :4 GW) [Sirohi/Nagaur] Complex, Transmission scheme for Rajasthan REZ Ph-IV (Part-5 : 6GW)
(Barmer Complex) & Rajasthan REZ Ph-1V (Part-6 : 6GW) (Bhadla/Bikaner Complex).

In the above Joint study meeting, Grid-India observations on proposed transmission schemes as well as on All India Study files (2027 &
2029 time frame) were deliberated and same was also communicated by Grid-India vide their mail dated 09.05.24. It was decided in the
meeting that comprehensive schemes discussed may be segregated in two phases (Phase-1: Transmission scheme for Rajasthan REZ
Ph-V (Part-1: 4GW) (Sirohi/Nagaur Complex) & Phase-2: Transmission scheme for Rajasthan REZ Ph-IV (Part-5 : 6GW) (Barmer Complex)
& Rajasthan REZ Ph-IV (Part-6 : 6GW) (Bikaner Complex). Accordingly, Transmission scheme for Rajasthan REZ Ph-V (Part-1: 4GW)
(Sirohi/Nagaur Complex) was agreed in 30" CMETS-NR meeting held on 18.06.24.

Considering application received at Barmer-Il PS, transmission scheme is evolved for as part of Rajasthan REZ Ph-IV (Part-5 : 6GW)
(Barmer Complex) and being discussed in present meeting.

Transmission scheme for Rajasthan REZ Ph-lV (Part-5 : 6GW) (Barmer Complex)

As part of Renewable Energy Zones (REZs) identified by MNRE/SECI with a total capacity of 75 GW REZs in Rajasthan, evacuation
system for 13GW was planned at Fatehgarh (5GW) & Barmer (8GW) complex. Transmission scheme for Rajasthan REZ Ph-IV (Part-
2:5.5GW) (Jaisalmer/Barmer Complex) was approved in 14" NCT meeting for injection at Fatehgarh-1V PS (4GW) & Barmer-l PS (1.5GW)
in Rajasthan and also under implementation

For evacuation of power beyond 5.5GW from Fatehgarh-IV PS/Barmer-l PS, hybrid transmission system (EHVAC(3.5GW)+HVDC(6GW))
from Fatehgarh/Barmer complex was planned. EHVAC evacuation system comprises 3.5 GW capacity transmission system from
Fatehgarh-1V/Barmer-I (thus making total planned capacity of 9GW (5.5GW+3.5GW)) was approved in 19" NCT meeting

In the joint study meeting held on 28.12.23 & 09.01.24, CTU stated that as per committee report Barmer-Il PS was planned for 6GW RE
potential (2GW BESS capacity) with 4GW evacuation capacity. In 27" CMETS-NR meeting held on 10.01.24, SECI informed that at present
there is no clear visibility for RE projects with BESS before 2027 as award process will take time (1-2 years). In view of that 7.5 GW RE
potential (solar) remains untapped due to non-materialisation of BESS capacity (Fatehgarh- IV:4GW+Barmer-I : 1.5GW+Barmer-Il: 2GW).
Accordingly, it was suggested that 2 GW additional RE potential may be considered for planning of transmission scheme from Barmer- Il
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PS. SECI informed that they will provide their inputs on enhancement of potential at Barmer- Il PS (4GW to 6GW) in consultation with
MNRE and RE developers. SECI may update on the same.

At present connectivity of about 6GW capacity is already granted at Barmer-Il PS. Beyond that about 1.5 GW connectivity applications are
granted and 2.7GW application received for connectivity at Barmer-lll PS .

Based on earlier Grid India observation and recent planned scheme in other regions, studies files were modified for 2030 time frame. For
evacuation of 6GW capacity from Barmer-ll PS, HVDC system from Barmer-Il PS is being planned comprises establishment of Barmer-II
PS and HVDC line from Barmer-Il PS to Western region (near South of Kalamb) as well as EHVAC system for injection of power at Barmer-
Il PS and onwards dispersal of power in Western region. Studies were carried out in 2030 time frame in for solar maximized scenario and
shared on 22.11.24 with all constituents. Grid-India vide mail dated 11.12.24 provided their observation on All India files as well as on
proposed transmission scheme (copy of Grid-India observations is enclosed in Annexure-B1). The main observation of Grid-India is as
under :

e SCR & inertia requirement at Barmer-l PS

e Comparison of VSC and LCC technology

o Justification of termination of HVDC at South Kalamb

e Congestion in WR & SR-WR

e |nputs on load generation balance

Reply of Grid-India observations for Rajasthan REZ Ph-IV (Part-5 : 6GW) (Barmer Complex) is enclosed in Annexure-B2. As per
discussion held in 25" NCT meeting on 28.11.24, both VSC & LCC technology are considered in the present proposal and to be discussed
along with comparative analysis in NCT meeting. A comparative analysis of VSC and LCC technology (incl. Grid-India inputs) are as under:

Feature LCC-HVDC VSC-HVDC

Important parameters for

technology adoption

Reactive Power Requires  substantial reactive power Capable of independent reactive power control.
compensation (e.g., Filter Banks, SVC, Generally, no external compensation needed.
STATCOM, SynCons). The maximum (with inbuilt STATCOM mode of operation)
reactive power required will be almost 60%

of rated power

Grid Strength Strong AC systems at both rectifier and Strong AC systems are not necessary since
inverter end are necessary for commutation. there are no issues of commutation failures.
may fail in weak grids (SCR > 2.5)

Requirements

Dependency
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Network restart time during

DC line faults

Efficiency/Losses

Cost

Other technological
Differences

Converter Technology
Direction of Current and
power

Switching Philosophy

Power transfer capability

Source

Black Start Capability

Less (depend on de-ionization time) in milli-
secs (<500 ms)

Slightly higher efficiency in steady-state
operation.
Lower line and converter losses

Lower initial cost for converters, but higher
for filters and compensators. Overall initial
cost is lower in LCC technology.

LCC-HVDC

Uses semiconductors which are

capable of withstanding voltage in

both direction (Thyristor-based )

Current flow is allowed in single direction.
Power direction is changed by changing the
voltage polarity.

Turned on by firing pulses but turn off with
assistance of line voltage

Thyristors have huge current carrying
capability, huge amount of power transfer is
possible using LCC technology

LCC appears like a current source to AC
system (Inductive energy storage)

Not suitable for black start without
additional support.
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Operates effectively in weak or even "islanded"
grids.

>1 sec (1.5 secs in case of HYDC Pugalur —
Trichur for Line to Ground faults); highly
dependent on AC side circuit breaker
opening/reclosing.

DC line Fault recovery time in VSC is of about
~1.5to 1.8 Sec (for 1100 km)

Lower efficiency due to switching losses in
IGBTs.

Line losses are about 25-30% higher in VSC
(for1000km)

Higher initial cost for converters, lower for
ancillary components. Overall initial cost is
higher in VSC technology.

VSC-HVDC

Uses semiconductors which are capable of
blocking unidirectional voltage only (IGBT with
antiparallel diodes or similar switching devices)
Current flow can be bidirectional. Power
direction is changed by changing the direction
of current flow.

Turned on and turn off can be controlled by
firing pulses.

IGBTs have lesser current carrying capability
and hence the power flow capable is limited.

VVSC appears like a voltage source to AC
system (Capacitive energy storage)
Capable of providing black start services.
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Area The AC and DC yard of LCC are spread Area requirement is much lesser for the same
over a large area. power flow since there are no AC and DC
filters
Harmonics Harmonics are quite high. Harmonics are Minimal harmonics due to PWM-based control.
present both on the AC as well as DC Smaller filters required.
side.; requires large filters.
Transformer size Converter transformers are used which are | Normal AC transformers could be used as
heavier, bulkier and costlier. there is no DC stress and harmonics in the
secondary
Power Reversal Possible. Requires changing DC polarity for = Possible (seamless). Achieved by changing
power reversal. current direction without altering DC polarity.
Fault Ride-Through Limited ability to ride through grid faults. Superior fault ride-through capability.
May trip under disturbances.
Overload Capability Possible (usually 10-20% for short Not available as standard, may be full
durations). converter rating
(depends on standard rating vs extra overload
expected)
Converter Footprint Large, due to filters, reactive power Compact, as filters and external compensators
compensators, and transformers. are minimized.
Grid Support Functions Limited (e.g., no independent voltage Can provide grid-forming services, voltage
control). regulation, and frequency support. ability to

maintain appropriate system parameters in
different renewable generation scenarios
Bidirectional Power Achieved but with slower transition. Seamless bidirectional power flow

Flow

Details of HYDC VSC configuration (Double Bipole with parallel DMR/ Parallel Bipole with parallel DMR) is enclosed in Annexure B3.

Grid-India in the meeting further reiterated that SCR of Barmer-ll is on lower side even with considering 2 nos. of Syncon units. CTU
stated that SCR of Barmer-Il PS is about 3 which is under most pessimistic scenario with calculation methodology suggested by Grid-
India, however in actual the SCR would be much higher. Additional as per our understanding and discussion with OEMs in earlier HYDC
packages, minimum SCR requirement for HYDC operation for VSC technology is >1 whereas for LCC technology is > 2.5. The SCR of

Page | 47

169



Minutes of 36th Consultation Meeting for Evolving Transmission Schemes in Northern Region held on 15.01.2025

400kv Barmer-ll PS will further improve with future interconnection planned for Barmer-lll PS (HVDC) with Barmer-Il PS in next 5-6
months.

Grid-India vide mail 22.01.25 as well as in the meeting highlighted the following advantages of VSC based HVDC.

e Strong AC systems may not be required as there are no issues of commutation failures and the HVDC operates effectively in weak
or even "islanded" grids.

e Capable of providing black start services: One LCC HVDC (Bhadla3-Fatehpur) is under implementation, having one VSC HVDC
would help to harness advantages of both configurations

e Minimal harmonics due to PWM-based control. Smaller filters required.

e Superior fault ride-through capability

e Can provide grid-forming services, voltage regulation, and frequency support i.e. ability to maintain appropriate system parameters
in different renewable generation scenarios

Grid-India in the comments received on 22.01.25 (copy enclosed in Annexure B4) further emphasized that technically VSC based HVYDC
is a better alternative than LCC based HVDC keeping in view the low system strength at Barmer-1l (SCR < 2.0 without SynCons and ~2.5
with SynCons) and the reactive power and oscillations issues already being faced in the complex. Grid -India further emphasized on
control interaction studies, POD studies and filter arrangement modelling. Reply of Grid-India observations for Rajasthan REZ Ph-IV
(Part-5 : 6GW) (Barmer Complex) is already enclosed in Annexure-B2.

Grid-India in the meeting stated that they do not have any major observation on revised cases, however there are minor observations on
LGB which they will communicate in meanwhile time. Grid-India emphasis that space for STATCOMs & additional Syn Cons and to be
kept at Barmer-Il PS as part of future scope so that in case, LCC HVDC is approved and any operational issues are faced in future,
additional syncon or STATCOM can be provided for system strengthening. CEA agreed on the proposed scheme for taken up in NCT
meeting with both configurations (LCC/VSC). No other comments were received from stakeholders in the meeting. It was deliberated that
the final decision regarding implementation of HYDC as LCC or VSC would be taken in NCT meeting.

Considering grant of connectivity to new RE generators/applicants in Barmer complex, following transmission scheme is agreed for
evacuation of power from Rajasthan REZ Ph-IV (Part-5 : 6GW)

Proposed Transmission system for evacuation of power from Rajasthan REZ Ph-lV (Part-5 :6 GW) [Barmer Complex] Barmer-ll :
6GW (Solar)

A. Alternative-1 : LCC Configuration
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Sl. Description of Transmission Element Scope of work
No. (Type of Substation/Conductor capacity/km/no. of
bays etc.)
1 Establishment of 400/220kV, 6x500MVA S/s at suitable location near | Barmer-Il PS - AIS
Barmer (Barmer-Il Substation) along with 2x125 MVAr bus reactor
e 400/220 kV 500 MVA ICTs- 6 nos.
Future provisions (excl. scope of present scheme): e 400 kV ICT bays- 6 no.
» 400 kV line bays along with switchable line reactor —6 e 220 kV ICT bays- 6 no.
> 400 kV line bays —4 nos. e 125 MVAr Bus Reactor-2 nos.
> 400 kV Bus Reactor along with bays: 1 no. * 400KV Bus reactor bays- 2 no. )
> 400/220 KV ICT along with bays-4 Nos. . ‘z‘ggwl',‘e b:VS‘ 47“°5- “?r F;EE'“‘er°°“”_e,°“°“)
» 400 kV Sectionalization bays: 2 sets * ne bays ~ f nos. ( o,r connectivity)
. ) - — e 220kV Sectionalization bay: 1 set
» 220KV line 'bays' forlconnectlwty of RE Applications -5 Nos. « 220KV BC (2 Nos.) & TBC (2 Nos.)
» 220kV Sectionalization bay: 2 sets
» 220kV BC (2 Nos.) & TBC (2 Nos.)
» 2 nos. of Syncon units at 400kV level along with 2 nos. of 400kV bays
» STATCOM (2x+300 MVAr, 4x125 MVAr MSC, 2x125 MVAr MSR) along with
400 kV bays (2 Nos.)
2 LILO of both ckts of 400kV Fatehgarh-IV PS - Barmer-I PS at Barmer-ll PS | Line Length ~ 20 km (LILO length ~ 20 km)
® 400 kV line bays-4 nos. (at Barmer-Il PS end)
3 400kV Barmer-Il PS - Barmer-lI PS D/c line (Quad) Line Length — (~30 km)
e 400 kV line bays at Barmer-Il PS — 2 nos.
e 400 kV line bays at Barmer-I PS S/s — 2 nos.
4 Establishment of 2 nos. 3000 MW (Bipole configuration), + 800 kV Barmer- | HVDC terminal station (+ 800 kV, 3000 MW (Bipole

Il (HVDC) [LCC] terminal station (2x1500 MW) at a suitable location near
Barmer-Il substation

configuration)- 2nos.)

» 400/33 kV, 2x50 MVA transformers for exclusively
supplying auxiliary power to HVDC terminal.

» 400kV bus sectionaliser -2 nos. (1 Set) at Barmer-
Il (HVDC) station
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Sl. Description of Transmission Element Scope of work
No. (Type of Substation/Conductor capacity/km/no. of
bays etc.)

5 Establishment of 2 nos. 3000 MW (Bipole configuration), + 800kV South | HVDC terminal station (+ 800 kV, 3000 MW (Bipole
Kalamb S/s (HVDC) [LCC] terminal station (2x1500 MW) at a suitable | configuration)- 2nos.)
location near South of Kalamb » 400kV bus sectionaliser -2 nos. (1 Set) at South

Kallamb (HVDC) station

6 +800 kV HVDC Bipole line (Hexa lapwing) between Barmer-ll (HVDC) & | Line Length — (~1100 km)
South Kalamb (HVDC) (with parallel Dedicated Metallic Return) (capable
to evacuate 6000MW) (1100kms) [with 100% reactive power capability]

7 Augmentation of South Kalamb S/s# by 4x1500MVA, 765/400kV ICTs (3 | ¢ 765/400 kV 1500 MVA ICTs- 4 nos.
on 400kV & 765kV Section-ll & 1 No. on 400kV & 765kV Section-l) | ¢ 765 kV ICT bays- 4 no.
alongwith 2x33Q MVAR, .765 I§V bus reac.tor & 2x125 MVAR, 420 kV bus | , 400 KV ICT bays- 4 no
reactor on Section-Il which will be established under a different network « 330 MVAr Bus Reactor-2 tb tion-II
expansion scheme in WR as per details given below. * r Bus Reactor-2 nos. (at bus sec IOI'.I- )

e 765 kV Bus reactor bays- 2 nos. (at bus section-Il)

(2x1500 MW HVDC Bipole-l to be terminated on 400 kV Sec-l & 2x1500 | ® 125 MVAr Bus Reactor-2 nos. (at bus section-Il)
MW HVDC Bipole-ll to be terminated on 400 kV Sec-ll of South Kallamb | ¢ 400 kV Bus reactor bays- 2 nos. (at bus section-Il)
S/s & both 765kV & 400kV bus sectionalizers to be kept normally closed)

8 2 nos. of Syncon units at 400kV level of Barmer-Il PS

(1 no. of SynCon unit comprises dynamic support of +300MVAr/-150MVAr
(Minimum) & Short circuit contribution at PCC of 1200MVA (Minimum)

* Value of inertia constat (H) shall be provided in RfP document.

e Syncon units — 2 nos.
o 400kv line bays — 2nos.
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#South Kalamb S/s establishment with 2x1500 MVA, 765/400 kV ICTs with 2x330 MVAR, 765 kV bus reactor and 2x125 MVAR, 420 kV bus
reactor alongwith LILO of Pune-Ill — Boisar-I 765 kV D/c line (presently under bidding stage).

* Network Expansion Scheme: Creation of New 765kV & 400kV Bus Sections-Il & lll through 765 kV Sectionalization bay: 2 sets & 400 kV
Sectionalization bay: 2 sets alongwith 2x330 MVAR, 765 kV bus reactor & 2x125 MVAR, 420 kV bus reactor on Section-lll is being proposed
along with ICT augmentation (3x1500MVA, 765/400kV ICTs) at Bus Section -lll at both 765kV & 400kV levels alongwith downstream 400kV
lines at bus section-lll from South Kallamb S/s with implementation timeframe of 24 months from effective date. [400kV Sectionaliser
between Sections-I & Il to be kept normally closed & between sections-Il & Ill to be normally open. Further, 765kV sectionaliser between
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Sections-1 & Il & between Il & Il shall be kept normally closed. The 400kV sectionalisers can be closed under contingency conditions.
Further, all space provisions as per RfP document of South Kalamb S/s shall be kept while implementing this scheme].

B. Alternative-2: VSC Configuration

SI. Description of Transmission Element Scope of work
No. (Type of Substation/Conductor capacity/km/no.
of bays etc.)
1 Establishment of 400/220kV, 6x500MVA S/s at suitable location near | Barmer-Il PS - AlS
Barmer (Barmer-Il Substation) along with 2x125 MVAr bus reactor
e 400/220 kV 500 MVA ICTs- 6 nos.
Future provisions (excl. scope of present scheme): e 400 kV ICT bays- 6 no.
» 400 KV line bays along with switchable line reactor —6 e 220 kV ICT bays- 6 no.
» 400 kV line bays —4 nos. e 125 MVAr Bus Reactor-2 nos.
> 400 kV Bus Reactor along with bays: 1 no. e 400 kV Bus reactor bays- 2 no.
> 400/220 kV ICT along with bays-4 Nos. e 400kv Iirje bays— 4 nos. (for RE interconr?e.ction)
> 400 kV Sectionalization bays: 2 sets : 222200'7(\\// 'g:cﬁsz;;:ﬁr;:st; ;fyc{rffetconnectwlty)
? 220 kV line _bays_ for_connecthlty of RE Applications -5 Nos. « 220 kVBC (2 Nos.) & TBC (2 Nos.)
» 220kV Sectionalization bay: 2 sets
> 220KV BC (2 Nos.) & TBC (2 Nos.)
> 2 nos. of Syncon units at 400kV level along with 2 nos. of 400kV
bays
» STATCOM (2x+300 MVAr, 4x125 MVAr MSC, 2x125 MVAr MSR) along
with 400 kV bays (2 Nos.)
(1 no. of SynCon unit comprises dynamic support of +300MVAr/-150MVAr
(Minimum) & Short circuit contribution at PCC of 1200MVA (Minimum). Value
of inertia constat (H) shall be provided in RfP document).
2 LILO of both ckts of 400kV Fatehgarh-IV PS - Barmer-l PS at | Line Length ~ 20 km (LILO length ~ 20 km)
Barmer-l PS ® 400 kV line bays-4 nos. (at Barmer-1l PS end)
3 Establishment of 2 nos. 3000 MW (Double Bipole configuration), | HVDC terminal station (+ 600 kV, 3000 MW (Double
+600kV Barmer-Il (HVDC) [VSC] terminal station (2x1500 MW) at a | Bipole configuration)- 2nos.)
suitable location near Barmer-ll substation
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Sl. Description of Transmission Element Scope of work
No. (Type of Substation/Conductor capacity/km/no.
of bays etc.)

» 400/33 kV, 2x50 MVA transformers for
exclusively supplying auxiliary power to HVDC
terminal.

» 400kV bus sectionaliser -2 nos. (1 Set) at
Barmer-Il (HVDC) station

4 Establishment of 2 nos. 3000 MW (Double Bipole configuration), = | HVDC terminal station (+ 600 kV, 3000 MW (Double
600kV South Kalamb S/s (HVDC) [VSC] terminal station (2x1500 | Bipole configuration)- 2nos.)

MW) at a suitable location near South of Kalamb
5 1600 kV HVDC Double Bipole line (2xD/c) (Quad Lapwing on same | Line Length — (~1100 km)
tower) between Barmer-ll (HVDC) & South Kalamb (HVDC) (with
parallel Dedicated Metallic Return) (capable to evacuate 6000MW)

(1100kms) [with 100% reactive power capability]

6 Augmentation of South Kalamb S/s# by 4x1500MVA, 765/400kV | ¢ 765/400 kV 1500 MVA ICTs- 4 nos.
ICTs (3 on 400kV & 765kV Section-Il & 1 No. on 400kV & 765kV | ¢ 765 kV ICT bays- 4 no.
Section-l) alongwith 2x330 MVAR, 765 kV bus reactor & 2x125 _
MVAR, 420 kV bus reactor on Section-Il which will be established : ggg :Axlﬁgszy;e:c;fr-z nos. (at bus section-ll)
under a different network expansion scheme in WR as per details ’ .
e 765 kV Bus reactor bays- 2 nos. (at bus section-Il)

given below. *

e 125 MVAr Bus Reactor-2 nos. (at bus section-II)
(2x1500 MW HVDC Bipole-l to be terminated on 400 kV Sec-l & | ¢ 400 kV Bus reactor bays- 2 nos. (at bus section-Il)
2x1500 MW HVDC Bipole-ll to be terminated on 400 kV Sec-Il of
South Kallamb S/s & both 765kV & 400kV bus sectionalizers to be
kept normally closed)
#South Kalamb S/s establishment with 2x1500 MVA, 765/400 kV ICTs with 2x330 MVAR, 765 kV bus reactor and 2x125 MVAR, 420 kV bus
reactor alongwith LILO of Pune-Ill — Boisar-Il 765 kV D/c line is presently under bidding stage).

* Network Expansion Scheme: Creation of New 765kV & 400kV Bus Sections-II & Ill through 765 kV Sectionalization bay: 2 sets & 400 kV
Sectionalization bay: 2 sets alongwith 2x330 MVAR, 765 kV bus reactor & 2x125 MVAR, 420 kV bus reactor on Section-lll is being proposed
along with ICT augmentation (3x1500MVA, 765/400kV ICTs) at Bus Section -lll at both 765kV & 400kV levels alongwith downstream 400kV
lines at bus section-lll from South Kallamb S/s with implementation timeframe of 24 months from effective date. [400kV Sectionaliser
between Sections-1 & Il to be kept normally closed & between sections-Il & Il to be normally open. Further, 765kV sectionaliser between
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Sections-1 & Il & between Il & Il shall be kept normally closed. The 400kV sectionalisers can be closed under contingency conditions.
Further, all space provisions as per RfP document of South Kalamb S/s shall be kept while implementing this scheme.]

G10. Power flow congestion to Delhi Ring Main unit through 400 kV Switchyard at 765/400KV Jhatikra substation

It was stated that Power flow congestion to Delhi Ring Main unit through 400 kV Switchyard at 765/400KV Jhatikra substation was
deliberated in 224" OCC meeting held on 18.10.24. In the meeting, POWERGRID stated that 400 kV Bus at Jhatikra is sectionalised
in 02 sections (Section-1 feeds load to Bamnauli/Dwarka S/s through 765/400 kV ICT-1&2, whereas Section-ll feeds loads to Mundka
S/s through 765/400 kV ICT-3&4)

POWERGRID further stated that maximum load recorded through both the sections in 2024 Summer peak is ~ 2500 MW (~ 4000
Amp). In case of breakdown of any tie bay across 400 kV switchyard, the power flow through remaining tie bay in section is 4000 Amps
which is much higher than bay equipment rating of (3150 Amp). In order to overcome the situation, following three options were
deliberated to relieve the congestion:

e Option 1:- Upgradation of rating of switchyard equipment of 400 kV tie bay at Jhatikra from 3150 to 4000 Amp.

e Option 2:- Provision of additional bus coupler in both sections of 400 kV buses to share the load in case of tie bay contingency.

e Option 3:-Considering time duration in implementation of above proposed solutions, direct coupling arrangement of 400 kV buses
may be allowed from April-Oct’25 to cater smooth power transition to Delhi.

In the meeting, it was concluded that CTU to carry out detailed study in consultation with NRLDC on load congestion relieving measures
at Jhatikara S/s including provision for upcoming ICTs at Jhatikra S/S and Narela S/s and submit the report to OCC forum.

Subsequently, in 225" OCC meeting held on 12.11.24, CTU informed that 765/400kV Jhatikra S/s has two separate 400 kV sections
with two 1500 MVA ICTs in each section. If these sections are connected through sectionalizer, the loading relief observed (100-
150MW) on each ICT) in the event of a contingency. CTU has requested Powergrid to confirm the availability of space for the bus
sectionalizer and bay upgradation works. CTU has also asked NRLDC to provide the loading patterns for both the Jhatikra-Bamnauli
and Jhatikra-Mundaka sections.

To resolve above issue, a meeting was held on 04.12.24 with POWERGRID officials for preliminary discussion on feasibility of various
options to relieve congestion at Jhatikra S/s in short term as well as long term. Further a joint meeting was held on 11.12.2024 among
CTUIL, NRPC, CEA, Grid-India & POWERGRID to deliberate on above congestion issues.

In the meeting POWERGRID stated that the primary issue is the heavy loading on the tie bays due to radial power feeding to Delhi. In
the event of an outage of any line or one of the tie bays in either section, the load on the remaining tie bay in that section exceeds the
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Annexure-B1

Proposed Transmission system for evacuation of power from Rajasthan REZ Ph-IV (Part-5
:6 GW) [Barmer Complex] Barmer-Il: 6GW (Solar):

e LILO of both ckts of 400kV Fatehgarh-IV PS - Barmer-1 PS at Barmer-II PS (~20km)

e Establishment of 2 nos. 3000 MW, = 600 kV Barmer-Il (HVDC) [VSC] terminal station (2x1500
MW) at a suitable location near Barmer-Il substation

e 400/33 kV, 2x50 MVA transformers for exclusively supplying auxiliary power to HVDC terminal.

e 400kV bus sectionaliser -2 nos. (1 Set) at Barmer-Il (HVDC) station

e Establishment of 2 nos. 3000 MW, = 600kV South Kalamb S/s (HVDC) [VSC] terminal station
(2x1500 MW) at a suitable location near South of Kalamb

e Establishment 2x1500MVA, 765/400kV Substation near South of Kalamb with 2x330 MVAR,
765 kV bus reactor and 2x125 MVAR, 420 kV bus reactor

e LILO of Pune-lll — Boisar-1l 765kV D/c line at South Kalamb with associated bays at South
Kalamb S/s

e Installation of 1x240 MVAr switchable line reactor on each ckt at South Kalamb end of Boisar-
Il - South Kalamb 765 kV D/c line (formed after above LILO)

e +600 kV HVDC Bipole line between Barmer-Il (HVDC) & South Kalamb (HVDC) (with Dedicated
Metallic Return) (capable to evacuate 6000MW) (1100 kms)

Grid-India Inputs:
1. In the scheme, the evacuation of 6000 MW is proposed from VSC HVDC link from Barmer-II
(new) substation to South Kalamb (Murbad).

It is mention here that Barmer-ll is a new substation which will be connected only to 400 kV
Fatehgarh-IV PS and Barmer-| PS via LILO of 400kV Fatehgarh-IV PS - Barmer-1 PS D/C. This
connectivity means that Barmer-Il would be a radial/hanging station with low system strength.

Fault level at Barmer-II:

Fault level (MVA) Fault level (MVA) -
-220 kV 400 kv

S. No. Cases

Without considering the contribution of RE
1. 10788 23409
getting connected

Considering the contribution of RE getting
2. 13560 29058
connected

e [nstalled capacity considered at 220 kV level: 2000 MW

e Installed capacity considered at 400 kV level: 4000 MW

e SCRat220kV level-(10788/2000): 5.394

e SCRat400kV level - (23409/12000): 1.95 (HVDC capacity of 6000 MW also included)
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Considering that Barmer-Il would be a radial station with low system strength, evacuating 6000

MW capacity via HVDC from this substation may not be ideal. The inertia of the system around

Barmer-Il station is also expected to be very low, AC system feeding to HVDC from such weak

network may witness stability related issues. The suitable alternatives to add fault level as well

as inertia like SynCon may be considered in such pockets. It is proposed that RE capacity may

be pooled to a nearby station which has adequate interconnection (and hence system

strength) such as Chittorgarh (SCMVA at 400 kV - ~34000 MVA in current time-frame). The

HVDC may then be planned from such station to a suitable location.

2. Comparison of VSC and LCC based HVDC

Feature

” LCC-HVDC

” VSC-HVDC

Converter Technology ” Thyristor-based

” IGBT-based (or similar switching devices)

Reactive Power

Requirements

Requires substantial reactive power compensation
(e.g., Filter Banks, SVC, STATCOM, SynCons).

Capable of independent reactive power control. Generally,

no external compensation needed.

Grid Strength Requires a strong AC grid for commutation. May fail in

Operates effectively in weak or even "islanded" grids.
Dependency weak grids. (SCR > 3)
Black Start Capability Not suitable for black start without additional support. | Capable of providing black start services.

Minimal harmonics due to PWM-based control. Smaller|
Harmonics Produces significant harmonics; requires large filters.

filters required.

Possible. Requires changing DC polarity for power|| Possible (seamless). Achieved by changing current

Power Reversal

reversal.

direction without altering DC polarity.

Fault Ride-Through

Limited ability to ride through grid faults.

May trip under disturbances.

Superior fault ride-through capability.

Network restart time

during DC line faults

Less (depend on de-ionization time) in milli-secs

>1 sec (1.5 secs in case of HVDC Pugalur — Trichur for Line
to Ground faults); highly dependent on AC side circuit|

breaker opening/reclosing,

Overload Capability

Possible (usually 10-20% for short durations).

Not available as standard, may be full converter rating

(depends on standard rating vs extra overload expected)

Converter Footprint

Large, due to filters, reactive power compensators, and

transformers.

Compact, as filters and external compensators are

minimized.

Grid Support Functions

Limited (e.g., no independent voltage control).

Can provide grid-forming services, voltage regulation, and

frequency support.

Efficiency/Losses

| Slightly higher efficiency in steady-state operation.

Lower efficiency due to switching losses in IGBTs.

Cost

Lower initial cost for converters, but higher for filters

and compensators.

Higher initial cost for converters, lower for ancillary

components.

Bidirectional Power

Flow

Achieved but with slower transition.

Seamless bidirectional power flow
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Both LCC and VSC based HVDCs have certain advantages and disadvantages. While LCC based HVDC

is not suitable for low system strength pockets, the reliability of VSC HVDC during DC line fault always

depends on switching of AC side CB and it is possible that high stress is experienced by equipment

during DC line fault. Since the length of this HVDC link is expected to be around 1100 kM, the chances

of DC line fault owing to higher exposure may be of high probability. The Technical requirement for HYDC

shall clearly specify that HVDC shall be designed with redundancy so that system shall be able to

operate under transient fault conditions. These aspects shall be taken in due consideration while

specifying the technical specification of the HVDC in the RfP.

3. Otherinputs on the proposed HVDC scheme are as under:

a)

The rationale for terminating the HVDC in WR (Maharashtra) may be provided. Another HVDC
from Khavda-V to Alephata (Maharashtra) is also terminating in the same area.

In the February solar case, the Southern Region is importing power. Even in the June solar case,
which represents a peak SR export scenario, key SR-WR lines planned for evacuating RE from
the Southern Region such as - 765 kV Narendra New-Pune-Ill D/C and 765 kV Raichur-Solapur
D/C - are observed carrying power in the WR-to-SR direction. The all India level LGB may be
reviewed.

Many 400 kV lines in Pune / Mumbai area are loaded beyond their permissible limits in the Sce-
4 and Sce-7 cases e.g. 400 kV Kalwa- Estella S/C, 400 kV Pagdhe - Estella S/C, 400 kV Boisar-
Il - Pagdhe D/C etc.

Further, as highlighted in section on Load-Generation Balance below, the LGB of the case is
subject to change with the proposed corrections which may lead to change in location of HYDC
terminal.

Khavda (41.5 GW), Lakadia (3.5 GW & 7.5 GW), Raghanesda (3 GW), Bhuj (4.5 GW & 5.5 GW),
Jamnagar (1 GW), Jam Khambaliya (3 GW & 4.5 GW) RE evacuation system is shown below
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178



As per above planning, most of the above RE generation will be consumed in Maharashtra
(MMR & Pune) area. Two major HVDC (+ 800 kV, 6000 MW LCC HVDC from Khavda-Il to
Nagpur and = 800 kV 6000 MW LCC HVDC (or = 600 kV VSC) from Lakadia-Il to Alepheta)
links from Khavda complex to Maharashtra system are already planned.

Terminating of HVDC at South Kalamb (Murbad) may be reviewed as already two HVDCs
are terminating in Maharashtra and distance between Alephata to Kalamb is less than 50
km.

Number of new In-STS S/s (Dolvi, Kandalgaon, Estella, Velgaon, Ambernath, Theur,
Padghe-Split, Kalwa Split, Estella Coromandel etc.) in MMR & Pune area is considered.
Therefore, constraints faced in the Mumbai/Pune area are not reflected much in study
cases. Timely commissioning of In-STS in the Mumbai/Pune area is very essential.
Inordinate delays in commissioning of In-STS are generally observed. Hence, remedial
measures need to be mentioned for delays in commissioning of In-STS.

Currently, constraints are being observed in Southern part of Maharashtra (Kolthapur/Karad
area) during high injection from SR to WR. Another scenario (i.e. high injection from SR to
WR along with low generation in Khavda/NR area) to be studied for assessing the
transmission constraints and identification of remedial measures.
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f)  Onthe outage of a 3000/6000 MW poles of HVDC Barmer - Il - South Kalamb, the loading
of 765/400 kV ICTs and other elements nearby Barmer — | is seen to be nearing N-1 non-
compliant. Accordingly, the solar developers coming up at Barmer-Il may be advised now
itself to commission their generation in synch with HVDC system.

g) As mentioned earlier, controller interaction studies may be carried out to identify the
potential interaction issues in the complex or the same may be included in the project
technical specifications with specific mention of involvement of CTUIL/GRID-INDIA in such
studies with HVDC executing agency.

h) The feature of power oscillation damping is also important in case of HVDC and shall be
suitably added in specifications. The provision of tuning of POD based on measurement
data may also be specified.

i) As HVDC are planned for bulk evacuation of RE power, the outage of single or both poles of
the HVDC may lead to curtailment in RE generation. This curtailment may be
avoided/minimized by specifying the continuous and transient ambient temperature-
based overload capability for the proposed HVDCs. Also, as VSC based HVDC is being
proposed, itis understood that complete capacity in reverse direction is available.

j)  Filter arrangement modelling at HVDC terminal (in case of LCC) at Barmer - Il to be
checked. Keeping in view the low SCR/fault level, as mentioned earlier by GRID-INDIA, the
filter sizing shall be granular to avoid wide voltage variations during switching.

Addition of BESS: In the 500 GW RE Transmission Report by CEA, ~22.5 GW BESS was
planned at different pooling stations in NR (Rajasthan). However, so far, the BESS capacity
addition has not taken place as per the plan. Planning of the envisaged BESS capacity as a
generation resource could help in optimizing the transmission being planned for RE evacuation

in Rajasthan and will also provide necessary flexibility support during the non-solar hours.

Planning of Bulk Loads in the Rajasthan RE complex: Itis suggested that CTUIL shall provide
necessary recommendations to the MOP for planning of bulk loads such as electrolyzers, data
centers etc. in the Rajasthan RE complex. This would help in local consumption of RE
generation and would significantly reduce the requirement of transmission while also providing

necessary damping (load side).

A sample study with cost benefit analysis may be carried out by CTUIL in this regard for

discussion at higher level.
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6. Inputs on Load Generation Balance:

In base cases shared, demand of Rajasthan considered in scenario-4: Julmonth(31GW) seems

to be on higher side. Similarly, in scenario-7: Feb month (35.4GW) seems to be on very higher

side. Powerfactor of load also to be revised according to practical values to get correct picture

of any low voltage scenario.

State Scen7 Scen7 p.f. Scend Scend p.f.
P 353.2 411.6
CHANDIGARH 0.95 0.96
Q 112.7 120
P 4193.4 2840.6
J&K . 0.96
Q 615.8 0.99 828.5
P 2395.4 1780.1
HIMACHAL . 0.96
Q 399 0.99 519.2
P 12742.1 17627.8
PUNJAB Q 1903.2 0.99 5138.9 0.96
P 12981.3 16580.6
HARYANA ) 19306 0.99 2336 0.96
P 6045.8 9367.3
DELHI . 0.96
Q 1118.8 0.98 2864.4
P 35442.5 31266.8
RAJASTHAN . 0.96
Q 4427.2 099 8839.5
P 26303.5 31161.5
up Q 3833.8 0.99 9088.8 0.96
P 401 27.3
LADAKH o) 59 0.99 3 0.96
P 2581.5 2955
UTTARAKHAND ) 504 0.98 8445 0.96
P 103078.7 114018.5
NR Q 14851 0.99 33087.7 0.96
Feb Solar (Scenario - 7)
s Load Gen IR 20™ EPS Peak Average Demand Peak Demand met
Nc; Region (MW) (MW‘) Exchange | Loadin2029- | Metin Solar Hoursin | during Solar Hours,
: (MW)# 30 (MW) Feb 2024 (MW)" Feb 2024 (MW)
1 NR 103722 146006 42284 116745 54890 63791
2 WR 112173 137614 25441 107050 68960 74167
3 SR 104357 90900 -13457 97440 60929 65591
4 ER 41435 17785 -23650 45752 19429 22745
5 NER 2902 2025 -877 5835 2013 2209
6 All India 366648 396728 X 334811 206123 221989
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s. Load Gen (State+ 20t 'EPS Peak Aerrage Demand. Peak Demand Met in
No. State (MW) Central) (MW) Load in 2029-30 | Metin Solar Hours in | Solar Hours, Feb 2024
(Mw) Feb 2024 (MW) (Mw)
1 Rajasthan 35468 110783 25058 17000 18058
2 Gujarat 41433 71297 33964 19113 21258
3 Maharashtra 40627 30993 39891 27379 29821
4 MP 21288 23092 25596 14553 16885

*Peak solar considered from 10:30 Hrs to 15:30 Hrs, # Export is considered positive

June Solar (Scenario - 4)

S. . Load Gen. IR 20° E PS Peak I\{I\t\;a |r: g?)g?:z:‘:s Pe?k Demand met
No. Region (MW) (MW) Exchange Load in 2029-30 in June 2024 during Solar Hours,
(MW)# (MW) (MW) June 2024 (MW)
1 NR 114849 | 156993 42144 116745 80252 91040
2 WR 108797 | 130420 21623 107050 64167 74882
3 SR 98015 95583 -2432 97440 48363 58488
4 ER 47997 14483 -33514 45752 27672 31436
5 NER 3706 3377 -329 5835 2467 3023
6 Allindia | 375349 | 406220 X 334811 222917 244540
S. State Load Gen. 20™ EPS Peak Load in h?::;:gsec):)a\?ﬁzzgs Peak Demand metin
No. (MW) (MW) 2029-30 (MW) in Feb 2024 (MW)" Feb 2024 (MW)
1 Rajasthan 31266 113355 25058 16199 18425
2 Gujarat 44908 76899 33964 21934 26054
3 Maharashtra 39589 29129 39891 23622 28715
4 MP 15757 18715 25596 11155 13828

*Peak solar considered from 10:30 Hrs to 15:30 Hrs, #Export is considered positive

>

In both February solar and June Solar case, the Southern Region is importing power. Even in the June
solar case, which represents a peak SR export scenario, key SR-WR lines planned for evacuating RE
from the Southern Region—such as the 765 kV Narendra New-Pune-lll D/C and 765 kV Raichur-
Solapur D/C—are observed carrying power in the WR-to-SR direction

»> Dispatch of Thermal Plants:

low levels (~35%).

O
O
O

Pit head plant: Talcher backed down to ~35% level
Pit head plant: V’chal backed down to ~34% level
Pit head plant: Korba backed down to ~34% level

The thermal generation of some of the plants i.e. APL/CGPL has been backed down to very

The tech minimum level considered in the case may be mentioned, and the generators' dispatch

should be considered per merit order.

» The demand in Rajasthan and Gujarat is seen to be on a higher end than the figures from EPS.
The reason for the high demand may be mentioned.
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>

Consideration of GH2 and other bulk consumer loads may be mentioned in the planning scheme
itself, duly citing the uncertainty behind the assumptions and requirement of further
transmission planning in case of delay/deferment of GH2/Bulk load projects.

The production cost modelling studies duly factor in the RPO targets for each states, RE
integration targets, flexibility requirements, merit order etc. Therefore, it is suggested that the
study scenario may be finalized based on the output of the production cost modelling studies
for the same timeframe. This LGB will itself indicate the paths/corridors along with the system
augmentation is required.

7. Punjab internal generation considered in scenario-7 to be corrected:
Bus Bus N d Are Area Zone Zone Co VSched Isn . PGen PMax
Number us Name ;u Name | Num Name | de | (pu) ee“"" (MW) (MW)
m
LEHRAMOHBT T
132204 | 000 ; 13 | PUNJAB 131 | PB_STU -2 1 1 52.5 210
LEHRAMOHBT T
132204 220.00 D) 13 | PUNJAB 131 | PB_STU -2 1 1 52.5 210
GOINDWALSB T
132270 | o000 ; 13 | PUNJAB 131 | PB_STU 2 1 1 67.5 270
GOINDWALSB T
132270 220.00 D) 13 | PUNJAB 131 | PB_STU 2 1 1 67.5 270
SPL_ROPAR T
132323 220.00 1 13 | PUNJAB 131 | PB_STU 2 1 1 52.5 210
SPL_ROPAR T
132323 | o o , | 13| PUNAB 131 | PB_STU 2 1 1 52.5 210
SPL_ROPAR T
132323 220.00 3 13 | PUNJAB 131 | PB_STU 2 1 1 52.5 210
TALWNDISABO4 | T
134401 400.00 1 13 | PUNJAB 131 | PB_STU 2 1 1 165 660
TALWNDISABO4 | T
134401 | 0o , | 13| PUNAB 131 | PB_STU 2 1 1 165 660
RAJPURA_TH4 T
134406 400.00 1 13 | PUNJAB 131 | PB_STU 2 1 1 175 700
RAJPURA TH4 T
134406 | , 0 , | 13| PUNAB 131 | PB_STU 2 1 1 175 700
8. Dynamic Simulation Studies — With more than 100 GW solar generation and two HVDC
terminals in Rajasthan in close vicinity, it is important that stability aspects are also studied in
detail at the planning stage. The generation is also getting evacuated through large EHV lines and
hence, transient stability analysis also becomes important. Therefore, it is suggested that the
results of the dynamic simulation studies may be shared.
9. Bara TPS generation model to be corrected, same is modelled at 400kV whereas it is existing

at 765kV level.
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Annexure B2

Reply of Grid-India inputs on Rajasthan REZ Ph-IV (Part-5 :6 GW) Barmer-Il :

6GW (Solar) scheme

Grid-India Inputs:

1.

In the scheme, the evacuation of 6000 MW is proposed from VSC HVDC link from Barmer-
Il (new) substation to South Kalamb (Murbad).

It is mention here that Barmer-Il is a new substation which will be connected only to 400 kV
Fatehgarh-IV PS and Barmer-l PS via LILO of 400kV Fatehgarh-IV PS - Barmer-l PS D/C.
This connectivity means that Barmer-ll would be a radial’/hanging station with low system
strength.

Fault level at Barmer-ll:

S. No. Cases Fault level | Fault level
(MVA) (MVA) -
— 220 kV 400 kV
1. Without  considering  the| 10788 23409
contribution of RE getting
connected
2. Considering the contribution | 13560 29058
of RE getting connected

e Installed capacity considered at 220 kV level: 2000 MW

e Installed capacity considered at 400 kV level: 4000 MW

e SCR at 220 kV level — (10788/2000): 5.394

e SCR at 400 kV level — (23409/12000): 1.95 (HVDC capacity of 6000 MW also
included)

Considering that Barmer-1l would be a radial station with low system strength, evacuating
6000 MW capacity via HVDC from this substation may not be ideal. The inertia of the
system around Barmer-Il station is also expected to be very low, AC system feeding to
HVDC from such weak network may witness stability related issues. The suitable
alternatives to add fault level as well as inertia like SynCon may be considered in such
pockets. It is proposed that RE capacity may be pooled to a nearby station which has
adequate interconnection (and hence system strength) such as Chittorgarh (SCMVA at
400 kV -~34000 MVA in current time-frame). The HVYDC may then be planned from such
station to a suitable location.

CTU Reply :

As per our understanding and discussion with OEMs in earlier HYDC packages, minimum
SCR requirement for HVDC operation for VSC technology is >1 whereas for LCC
technology is > 2.5.
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Integration of RE power to other intermediate sub stations through EHVAC system i.e.
Ajmer, Chittorgarh, Beawar, Rishabdeo etc. and its further evacuation through HYDC from
intermediate substations is not feasible due to space constraint on above substations. SCR
values of Barmer-1l and South Kalaamb (Murbad) S/s is as below:

S. Voltage Envisaged Wo Considering With Considering additional
No. level generation additional Barmer-lI- Barmer-ll-Barmer-l D/c line &
(MW) Barmer-l D/c line Syncons (2 units*)
(present file)
SCMVA SCR SCMVA SCR
(Considering (Considering no
no contribution
contribution from incident
from incident bus)
bus)
Barmer-I| 2180 11510 5.27 12500 5.75
(220kV)
Barmer-I| (3812+2180) 23290 3.88 29550 4.95
(400kV) 5992
3 Murbad 3000 26300 8.7 26300 8.7
(400kV) (13200) (4.4) (13200) (4.4)
3 Murbad Splt 3000 13200 4.4 13200 4.4
(400kV)

*1 no. of SynCon unit comprises dynamic support of +300MVAr/-150MVAr (Minimum) & Short circuit
contribution at PCC of 1200MVA (Minimum) with Minimum H (natural) =4 s

From the table, it is envisaged that SCR at 400kV and 220kV level of Barmer-Il PS is
adequate for HVDC operation (LCC/VSC). The SCR of 400kv Barmer-ll PS will further
improve with future interconnection planned for Barmer-lll PS (HVDC) with Barmer-Il PS in
next 2-3 months.

2 units of Syncons shall be considered with LCC technology alternative. Space provision
of 2 units of SyCon shall be kept in VSC technology alternative as part of comprehensive
scheme and taken up for implementation as per future requirement.

2. Comparison of VSC and LCC based HVDC
Feature LCC-HVDC VSC-HVDC
Converter Thyristor-based IGBT-based (or similar switching
Technology devices)

Reactive Power

Requirements

Requires substantial reactive power

compensation (e.g., Filter Banks,
SVC, STATCOM, SynCons).

Capable of independent reactive
power control. Generally, no external
compensation needed.
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Feature

LCC-HVDC

VSC-HVDC

Grid Strength

Requires a strong AC grid for

Operates effectively in weak or even

Dependency commutation. May fail in weak| "islanded" grids.
grids. (SCR > 3)
Black Start Not suitable for black start without | Capable of providing black start
Capability additional support. services.
Harmonics Produces significant harmonics; | Minimal harmonics due to PWM-based

requires large filters.

control. Smaller filters required.

Power Reversal

Possible. Requires changing DC
polarity for power reversal.

Possible (seamless). Achieved by
changing current direction without
altering DC polarity.

Fault Ride-
Through

Limited ability to ride through grid
faults.

May trip under disturbances.

Superior fault ride-through capability.

Network restart
time during DC

Less (depend on de-ionization
time) in milli-secs

>1 sec (1.5 secs in case of HVDC
Pugalur — Trichur for Line to Ground

line faults faults); highly dependent on AC side
circuit breaker opening/reclosing,
Not available as standard, may be full
Overload Possible (usually 10-20% for short | converter rating
Capability durations). (depends on standard rating vs extra
overload expected)
Converter Large, due to filters, reactive power| Compact, as filters and external
Footprint compensators, and transformers. | compensators are minimized.
Grid Support Limited (e.g., no independent Can provide g‘nd-formlng services,
. voltage regulation, and frequency
Functions voltage control). support

Efficiency/Losses

Slightly higher efficiency in steady-
state operation.

Lower efficiency due to switching
losses in IGBTs.

Lower initial cost for converters, buf

Higher initial cost for converters, lower

Cost higher for filters and compensators.| for ancillary components.
Bidirectional

Power Achieved but with slower transition.| Seamless bidirectional power flow
Flow

Both LCC and VSC based HVDCs have certain advantages and disadvantages. While LCC
based HVDC is not suitable for low system strength pockets, the reliability of VSC HVDC
during DC line fault always depends on switching of AC side CB and it is possible that high
stress is experienced by equipment during DC line fault. Since the length of this HVDC link
is expected to be around 1100 kM, the chances of DC line fault owing to higher exposure
may be of high probability. The Technical requirement for HVDC shall clearly specify that
HVDC shall be designed with redundancy so that system shall be able to operate under
transient fault conditions. These aspects shall be taken in due consideration while
specifying the technical specification of the HVDC in the RfP.
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CTU Reply : Comments are noted as part of agenda.

3. Other inputs on the proposed HVYDC scheme are as under:

a) The rationale for terminating the HVDC in WR (Maharashtra) may be provided. Another
HVDC from Khavda-V to Alephata (Maharashtra) is also terminating in the same area.

In the February solar case, the Southern Region is importing power. Even in the June
solar case, which represents a peak SR export scenario, key SR-WR lines planned for
evacuating RE from the Southern Region such as - 765 kV Narendra New—Pune-ll|
D/C and 765 kV Raichur—Solapur D/C - are observed carrying power in the WR-to-SR
direction. The all India level LGB may be reviewed.

Many 400 kV lines in Pune / Mumbai area are loaded beyond their permissible limits
in the Sce4 and Sce-7 cases e.g. 400 kV Kalwa- Estella S/C, 400 kV Pagdhe — Estella
S/C, 400 kV Boisarll - Pagdhe D/C etc.

Further, as highlighted in section on Load-Generation Balance below, the LGB of the
case is subject to change with the proposed corrections which may lead to change in
location of HVDC terminal.

b) Khavda (41.5 GW), Lakadia (3.5 GW & 7.5 GW), Raghanesda (3 GW), Bhuj (4.5 GW & 5.5
GW), Jamnagar (1 GW), Jam Khambaliya (3 GW & 4.5 GW) RE evacuation system is
shown below
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c)

As per above planning, most of the above RE generation will be consumed in Maharashtra
(MMR & Pune) area. Two major HVDC (+ 800 kV, 6000 MW LCC HVDC from Khavda-Il to
Nagpur and + 800 kV 6000 MW LCC HVDC (or £ 600 kV VSC) from Lakadia-Il to Alepheta)
links from Khavda complex to Maharashtra system are already planned.

Terminating of HVYDC at South Kalamb (Murbad) may be reviewed as already two HVDCs
are terminating in Maharashtra and distance between Alephata to Kalamb is less than 50
km.

Number of new In-STS S/s (Dolvi, Kandalgaon, Estella, Velgaon, Ambernath, Theur,
Padghe-Split, Kalwa Split, Estella Coromandel etc.) in MMR & Pune area is considered.
Therefore, constraints faced in the Mumbai/Pune area are not reflected much in study
cases. Timely commissioning of In-STS in the Mumbai/Pune area is very essential.
Inordinate delays in commissioning of In-STS are generally observed. Hence, remedial
measures need to be mentioned for delays in commissioning of In-STS.

Currently, constraints are being observed in Southern part of Maharashtra (Kolhapur/Karad
area) during high injection from SR to WR. Another scenario (i.e. high injection from SR to
WR along with low generation in Khavda/NR area) to be studied for assessing the
transmission constraints and identification of remedial measures.

CTU Reply (a) to (e): The Lakadia-ll — Alephata HVDC has been terminated at a point
parallel to the EHVAC network which emanates from Khavda area and traverses from North
Guijarat to load centres in Maharashtra (Boisar-1l/ Nasik/ Alephata/ Pune(GIS) / Pune-lll).
The HVDC system emanates from Lakadia-Il (Central Gujarat) and terminates at Alephata
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a)

(parallel to AC network) and is expected to maintain a balanced power flows on the AC lines
along with controllability as per requirement. The other HVDC link from NR to South Kalamb
has been planned to complement PSPs in Talegaon / Data centre & other load requirement
in the Neral area.

Further, the present files have been prepared considering Max RE injection in
Gujarat & Rajasthan (which are contiguous pockets) so as to simulate worst case
scenario as far as immediate evacuation of power is concerned. In case the
generation is backed down in these pockets, it would represent a better load flow
case.

CTU Reply : Scenario-4 & 7 is prepared considering Rajasthan (100% solar dispatch ) and
Guijarat (80% solar dispatch). One additional sensitivity case considering Rajasthan (90%
solar dispatch ) and Gujarat (100% solar dispatch) is also prepared & shared with agenda

Nevertheless, SR export scenario has also been prepared in consultation with SR
constituents and was studied in detail in presence of GRID-INDIA on 22.11.2024
for Bijapur evacuation studies at Bangalore. The proposed system was found
adequate in that scenario as well.

CTU Reply : Noted.

Regarding constraints in Mumbai/MMR region, timely commissioning of In-STS in the
Mumbai/Pune area is very essential. MSETCL is being continuously requested to adhere
to agreed upon time-lines as per review meetings carried out by CEA as well as in various
CMETS-WR meetings by CTU as well as GRID-INDIA.

On the outage of a 3000/6000 MW poles of HYDC Barmer — Il — South Kalamb, the loading
of 765/400 kV ICTs and other elements nearby Barmer — | is seen to be nearing N-1
noncompliant. Accordingly, the solar developers coming up at Barmer-Il may be advised
now itself to commission their generation in synch with HVDC system.

CTU Reply : No violation of N-1 compliance is observed in studies on the outage of
3000MW (one Bipole) of HVDC as per manual on transmission planning criteria 2023,
however necessary augmentation works shall be taken up for implementation after detail
deliberation with Grid-India/CEA/NRPC.

As mentioned earlier, controller interaction studies may be carried out to identify the
potential interaction issues in the complex or the same may be included in the project
technical specifications with specific mention of involvement of CTUIL/GRID-INDIA in such
studies with HVDC executing agency.

CTU Reply : Noted. To be taken care during finalization of RfP.

The feature of power oscillation damping is also important in case of HVYDC and shall be
suitably added in specifications. The provision of tuning of POD based on measurement
data may also be specified.

CTU Reply : Noted.
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d)

9.

As HVDC are planned for bulk evacuation of RE power, the outage of single or both poles
of the HVDC may lead to curtailment in RE generation. This curtailment may be
avoided/minimized by specifying the continuous and transient ambient temperature
based overload capability for the proposed HVDCs. Also, as VSC based HVDC is being
proposed, it is understood that complete capacity in reverse direction is available.

CTU Reply : Noted. Matter shall be discussed during the meeting by our CTU-Engg Deptt.
As per discussion in NCT meeting, both VSC & LCC technology are being discussed in
present proposal. HVDC system shall be planned with 100% reverse power capability.

Filter arrangement modelling at HVYDC terminal (in case of LCC) at Barmer — Il to be
checked. Keeping in view the low SCR/fault level, as mentioned earlier by GRID-INDIA, the
filter sizing shall be granular to avoid wide voltage variations during switching.

CTU Reply : Noted. To be discussed with OEMs during finalization of RfP to explore the
possibility.

Addition of BESS: In the 500 GW RE Transmission Report by CEA, ~22.5 GW BESS was
planned at different pooling stations in NR (Rajasthan). However, so far, the BESS capacity
addition has not taken place as per the plan. Planning of the envisaged BESS capacity as
a generation resource could help in optimizing the transmission being planned for RE
evacuation in Rajasthan and will also provide necessary flexibility support during the non-
solar hours.

CTU Reply : Noted.

Planning of Bulk Loads in the Rajasthan RE complex: It is suggested that CTUIL shall
provide necessary recommendations to the MOP for planning of bulk loads such as
electrolyzers, data centers etc. in the Rajasthan RE complex. This would help in local
consumption of RE generation and would significantly reduce the requirement of
transmission while also providing necessary damping (load side).

A sample study with cost benefit analysis may be carried out by CTUIL in this regard for
discussion at higher level.

CTU Reply : Noted.

Inputs on Load Generation Balance:

In base cases shared, demand of Rajasthan considered in scenario-4: Jul month(31GW)
seems to be on higher side. Similarly, in scenario-7: Feb month (35.4GW) seems to be on
very higher side. Power factor of load also to be revised according to practical values to get
correct picture of any low voltage scenario.

State Scen7 Scen7 p.f. Scen4 Scen4 p.f.

Chandigarh

353.2 411.6
2.7 0.95 120 0.96

J&k

vO|T

4193.4 0.99 2840.6 0.96
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State Scen7 Scen7 p.f. Scen4 Scen4 p.f.
Q 615.8 828.5
. P 2395.4 1780.1
Himachal Q 399 0.99 5192 0.96
. P 127421 17627.8
Punjab Q 1903.2 0.99 5138.9 0.96
P 12981.3 16580.6
Haryana Q 19306 0.99 4836 0.96
. P 6045.8 9367.3
Delhi Q 1118.8 0.98 2864.4 0.96
. P 35442.5 31266.8
Rajasthan Q 4427 2 0.99 8839 5 0.96
P 26303.5 31161.5
Up Q 3833.8 0.99 9088.8 0.96
P 40.1 27.3
Ladakh Q 59 0.99 8 0.96
P 2581.5 2955
Uttarakhand Q 504 0.98 8445 0.96
P 103078.7 114018.5
NR Q 14851 0.99 33087.7 0.96
Feb Solar (Scenario - 7)
IR 20" EPS Average Peak Demand
s Load Gen Exchange | Peak Load Demand met
" | Region . (Mw) # in 2029- Met in Solar | during Solar
No. (MW) | (MW) i
30 (MW) Hours in Feb Hours,
2024 (MW)’ Feb 2024 (MW)
1 NR 103722 | 146006 | 42284 116745 54890 63791
2 WR 112173 | 137614 | 25441 107050 68960 74167
3 SR 104357 | 90900 -13457 97440 60929 65591
4 ER 41435 | 17785 -23650 45752 19429 22745
5 NER 2902 2025 -877 5835 2013 2209
6 All India | 366648 | 396728 X 334811 206123 221989
20" EPS Peak Average Peak Demand
s Load Gen (State+ | Load in 2029- Demand Met in
N(.) State (MW) Central) 30 Met in Solar Solar Hours, Feb
) (MW) (MW) Hours in Feb | 2024
2024 (MW) (MW)
1 Rajasthan 35468 110783 25058 17000 18058
2 Gujarat 41433 71297 33964 19113 21258
3 | Maharashtra | 40627 30993 39891 27379 29821
4 MP 21288 23092 25596 14553 16885

*Peak solar considered from 10:30 Hrs to 15:30 Hrs, # Export is considered positive
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June Solar (Scenario - 4)

20 EPS 3"9”‘9: Peak Demand
S. . Load Gen. IR Peak. Meteir:asnolar . met
No. Region (MW) | (MW) Exchange Load in Hours in June during Solar
(MwW)# 2029-30 2024 Hours,
(Mw) (MW) June 2024 (MW)
1 NR 114849 | 156993 42144 116745 80252 91040
2 WR 108797 | 130420 21623 107050 64167 74882
3 SR 98015 | 95583 -2432 97440 48363 58488
4 ER 47997 | 14483 -33514 45752 27672 31436
5 NER 3706 3377 -329 5835 2467 3023
6 | Al 375349 | 406220 X 334811 222917 244540
India
Average
S. Load Gen. 20t I.EPS Peak Demand Met -in Pea.k Demand
No. State (MW) (MW) Load in 2029-30 | Solar Hours in | met in Feb 2024
(MW) Feb 2024 (MW)
(Mw)’
1 Rajasthan 31266 | 113355 25058 16199 18425
2 Gujarat 44908 76899 33964 21934 26054
3 | Maharashtra | 39589 29129 39891 23622 28715
4 MP 15757 18715 25596 11155 13828

*Peak solar considered from 10:30 Hrs to 15:30 Hrs, #Export is considered positive

>

In both February solar and June Solar case, the Southern Region is importing power. Even
in the June solar case, which represents a peak SR export scenario, key SR-WR lines
planned for evacuating RE from the Southern Region—such as the 765 kV Narendra New—
Pune-lIl D/C and 765 kV Raichur— Solapur D/C—are observed carrying power in the WR-

to-SR direction

» Dispatch of Thermal Plants:

o The thermal generation of some of the plants i.e. APL/CGPL has been backed
down to very low levels (~35%).
o Pit head plant: Talcher backed down to ~35% level to Pit head plant: VV'chal backed
down to ~34% level
o Pit head plant: Korba backed down to ~34% level

The tech minimum level considered in the case may be mentioned, and the generators'
dispatch should be considered per merit order.

CTU Reply : Files are modified to incorporate minimum 40% dispatch from thermal

generating stations in WR as per merit order as well as load pf (0.95-0.97) in NR.

192

Page 9 of 11




» The demand in Rajasthan and Gujarat is seen to be on a higher end than the figures from
EPS. The reason for the high demand may be mentioned.

CTU Reply :
S.No | State EPS Demand Considered in studies (GW)
demand
(2030)-GW
Sc-4* Sc-5 Sc-7*
1 Rajasthan | 25.1 19.2 18 23.3
2 Gujarat 34 449 37.2 41.4

*excl. 12GW lumped load at Ramgarh-Il and Bhadla-1V for HYDC

CTU Reply — From the demand data, it is envisaged that demand in Rajasthan is in order.
In Gujarat, about 60% of the projected Green Hydrogen Load by 2027-28 has been
considered in studies [9250MW out of 15000MW (Kandla:3GW, MUL: 12GW)]. In case
same does not materialize as planned, additional transmission system would be required.
Further, other bulk consumer loads have also been considered in studies such as 3GW
at Mundra(Navinal) S/s, 3.5GW at Jamnagar, etc.

» Consideration of GH2 and other bulk consumer loads may be mentioned in the planning
scheme itself, duly citing the uncertainty behind the assumptions and requirement of
further transmission planning in case of delay/deferment of GH2/Bulk load projects.

The production cost modelling studies duly factor in the RPO targets for each states, RE
integration targets, flexibility requirements, merit order etc. Therefore, it is suggested that
the study scenario may be finalized based on the output of the production cost modelling
studies for the same timeframe. This LGB will itself indicate the paths/corridors along with
the system augmentation is required.

CTU Reply - to be discussed in meeting

7. Punjab internal generation considered in scenario-7 to be corrected:

Bus Bus Name Id PGen PMax
Number (MW) (MW)
132204 | LEHRAMOHBT 220.00 T1 525 210
132204 | LEHRAMOHBT 220.00 T2 525 210
132270 | GOINDWALSB 220.00 T1 67.5 270
132270 | GOINDWALSB 220.00 T2 67.5 270
132323 | SPL_ROPAR 220.00 T1 52.5 210
132323 | SPL_ROPAR 220.00 T2 52.5 210
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132323 | SPL_ROPAR  220.00 T3 52.5 210
TALWNDISABO4 T1

134401 | 000 165 660
TALWNDISABO4 T2

134401 | 000 165 660

134406 | RAJPURA_TH4 400.00 | T1 175 700

134406 | RAJPURA_TH4400.00 | 12 175 700

CTU Reply : Corrected in Revised PSSE files (in Sc-7)

Dynamic Simulation Studies — With more than 100 GW solar generation and two
HVDC terminals in Rajasthan in close vicinity, it is important that stability aspects are
also studied in detail at the planning stage. The generation is also getting evacuated
through large EHV lines and hence, transient stability analysis also becomes
important. Therefore, it is suggested that the results of the dynamic simulation studies
may be shared.

CTU reply- In 30th CMETS-NR meeting, CTU requested that Grid-India may share
present time frame converged dynamic file which will help to resolve convergence
issues in dynamics file for 2027 timeframe w.r.t Generator models (conventional/RE)
used by Grid-India. In the CMETS-NR meeting Grid-India stated that they are also
facing convergence issues for present timeframe file and prepared dynamics file with
some assumptions.

It was agreed in the meeting that for preparation for planning stage dynamic file, CTU
and Grid-India can work together to prepare load flow first w.r.t dynamics file and
subsequent Dynamic data file (Dyr) shall be prepared with help of models available
with Grid-India. CTU also stated that considering the severe convergence issues in
dynamics file, it will be converged on truncated network specific to RE pockets in
Rajasthan rather than to converge the file on All India level. In the meeting, NRLDC
stated that for transient studies, truncated network modelling will be sufficient.

Considering above, it is requested that a committee may be formed comprising
members from CEA, CTUIL and Grid-India for preparation of planning horizon

dynamics files.

Bara TPS generation model to be corrected, same is modelled at 400kV whereas it is
existing at 765kV level.

CTU Reply : Corrected in Revised PSSE files

Page 11 of 11

194



Annexure-B3
HVDC VSC Configuration

e *600kV, 6 GW (Parallel Bipole with parallel DMR)

e Inthis configuration, +ve Terminal of Pole-1 & 3 and -ve Terminal of Pole-2 & 4
shall be combined at the Gantry side and single +ve and -ve bundle conductor
each shall be traversed on either side of the Tower along with parallel DMR.

e Inthis configuration, reliability of overall HVDC system shall be enhanced in
comparison to Double Bipole with Parallel DMR configuration.

e Control & Protection design for co-ordinated controlis complex and is offered
only by one OEM (M/s SIEMENS) and is first of its kind in the world.

e 600kV, 6 GW (Double Bipole with parallel DMR)

e Inthis configuration, each Bipole shall have their independent bundle
conductors on either side of the Tower along with parallel DMR.

e« Control & Protection design for each Bipole control is simple and is offered by
more than one OEM.

Note: DC line Fault recovery time in VSC is of about ~1.5 to 1.8 Sec
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Annexure-B4

Proposed Transmission system for evacuation of power from Rajasthan REZ Ph-IV (Part-5 :6 GW)

[Barmer Complex] Barmer-Il: 6GW (Solar)

1. Grid-India representative mentioned that Barmer-Il is a new substation which will be connected only
to 400 kV Fatehgarh-IV PS and Barmer-I PS via LILO of 400kV Fatehgarh-IV PS - Barmer-1 PS D/C.
This connectivity means that Barmer-ll would be a radial/hanging station with low system strength.

Fault level at Barmer-Il:

Fault level (MVA)

Fault level (MVA) -

S.No. |[Cases L 220 kV 400 kv
Base Case
1. 11510 23410
Base Case + SynCons (2 units)
2. (+300/-150 MVAR each unit) 12500 25300

e Installed capacity considered at 220 kV level: 2000 MW
e Installed capacity considered at 400 kV level: 4000 MW
e SCRat220kV level —(11510/2000): 5.755

e SCRat400kVlevel—(23409/12000): 1.95 (HVDC capacity of 6000 MW also included)
e SCRat400kV level after SynCons—(25300/12000): 2.10 (HVDC capacity of 6000 MW also

included)

Grid-India representative further highlighted the following advantages of VSC based HVDC.

Strong AC systems may not be required as there are no issues of commutation failures and the
HVDC operates effectively in weak or even "islanded" grids.

Capable of providing black start services: One LCC HVDC (Bhadla3-Fatehpur) is under
implementation, having one VSC HVDC would help to harness advantages of both configurations

Minimal harmonics due to PWM-based control. Smaller filters required.

Superior fault ride-through capability

Can provide grid-forming services, voltage regulation, and frequency support i.e. ability to

maintain appropriate system parameters in different renewable generation scenarios

It was agreed that technically VSC based HVDC is a better alternative than LCC based HVDC keeping in
view the low system strength at Barmer-Il (SCR < 2.0 without SynCons and ~2.5 with SynCons) and the
reactive power and oscillations issues already being faced in the complex.

The final decision regarding implementation of HVDC as LCC or VSC may be taken in the NCT meeting.
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Following other points were also highlighted by Grid-India:

a)

c)

h)

Considering that Barmer-ll would be a radial station with low system strength, evacuating 6000 MW
capacity via HVDC from this substation may not be ideal. The inertia of the system around Barmer-
I station is also expected to be very low, AC system feeding to HVDC from such weak network may
witness stability related issues. It is proposed that RE capacity may be pooled to a nearby station
which has adequate interconnection. The HVDC may then be planned from such station to a
suitable location.

On the outage of a 3000/6000 MW poles of HVDC Barmer — Il — South Kalamb, the loading of
765/400 kV ICTs and other elements nearby Barmer — | is seen to be nearing N-1 non-compliance
limits. Accordingly, the solar developers coming up at Barmer-ll may be advised now itself to
commission their generation in synch with HVDC system.

Controller interaction studies may be carried out to identify the potential interaction issues in
the complex or the same may be included in the project technical specifications with specific
mention of involvement of CTUIL/GRID-INDIA in such studies with HVDC executing agency.

The feature of power oscillation damping is also important in case of HVDC and shall be
suitably added in specifications. The provision of tuning of POD based on measurement data
may also be specified.

As HVDCs are planned for bulk evacuation of RE power, the outage of single or both poles
of the HVDC may lead to curtailment in RE generation. This curtailment may be
avoided/minimized by specifying the continuous and transient ambient temperature-
based overload capability for the proposed HVDC.

Filter arrangement modelling at HVDC terminal (in case of LCC) at Barmer -1l to be checked.
Keeping in view the low SCR/fault level, as mentioned earlier by GRID-INDIA, the filter sizing
shall be granular to avoid wide voltage variations during switching.

Addition of BESS: In the 500 GW RE Transmission Report by CEA, ~22.5 GW BESS was
planned at different pooling stations in NR (Rajasthan). However, so far, the BESS capacity
addition has not taken place as per the plan. Planning of the envisaged BESS capacity as a
generation resource could help in optimizing the transmission being planned for RE
evacuation in Rajasthan and will also provide necessary flexibility support during the non-
solar hours.

Planning of Bulk Loads in the Rajasthan RE complex: It is suggested that CTUIL shall
provide necessary recommendations to the MOP for planning of bulk loads such as
electrolyzers, data centers etc. in the Rajasthan RE complex. This would help in local
consumption of RE generation and would significantly reduce the requirement of
transmission while also providing necessary damping (load side).
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A sample study with cost benefit analysis may be carried out by CTUIL in this regard for
discussion at higher level.
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Exhibit-11

Transmission scheme for evacuation of power as part of Rajasthan REZ Ph-IV (Part-5 : 6GW) (Barmer Complex)
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Transmission scheme for evacuation of power as part of Rajasthan REZ Ph-IV (Part-5 : 6GW) (Barmer Complex)
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Transmission scheme for evacuation of power as part of Rajasthan REZ Ph-IV (Part-5 : 6GW) (Barmer Complex)
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Transmission scheme for evacuation of power as part of Rajasthan REZ Ph-IV (Part-5 : 6GW) (Barmer Complex)
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Transmission scheme for evacuation of power as part of Rajasthan REZ Ph-IV (Part-5 : 6GW) (Barmer Complex)
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Transmission scheme for evacuation of power as part of Rajasthan REZ Ph-IV (Part-5 : 6GW) (Barmer Complex)
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Transmission scheme for evacuation of power as part of Rajasthan REZ Ph-IV (Part-5 : 6GW) (Barmer Complex)
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Transmission scheme for evacuation of power as part of Rajasthan REZ Ph-IV (Part-5 : 6GW) (Barmer Complex)
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Transmission scheme for evacuation of power as part of Rajasthan REZ Ph-IV (Part-5 : 6GW) (Barmer Complex)
164486

FATH4 SPL 163482
FATEHG4-SPL

g0 Winter Evening peak Scenario

; X
I Ea— Base Case (LCC)
167482 4‘%%
ti

P
FATEHG-4 1253
-39 BHiNMAL ;328 R
2232 ] ;
BEAWAR 391 -22.6 0.0
2232 0.0 378899

00 374899
4’%% MURBAD400 MURBAD
-69.6 0.0 0 1150.0

tx‘ 0.0
520 o0 t;f‘ 493.1R Y23, 4 4 a
69.6 ’%‘* . 0.99 164885 223 PUNEXII
-51.3 o6 2187 BARMER-II HV 13739 9p23,  PUNE
Bf“ 0 14.0 14.0 <'—J—‘L392' 223 74502
1845 69.6 Wy R e 343 MURBAD-SPT3
FATEHGARH-IIl F1ow 513 3t 815 162885 345 12.6 -3 - %7;1' ~ %;1?'7—"—# Navi Mumbai
e O BARMERAILHY  _ 09209500 149,48500 1625 3 & 126 S01p  BoisARAN E
- H I D] -6 - 124
3 125055 4456 1600 1w To5.0 -401.0 3300

0.99 Y 0.0
16 126 - 2f « | 209, & pune
284.7 0.0 106
e SEMEEY 00 < - ) -162.5 3 .
1834 *ﬁ E‘i 4392 338.6
0.0 374898 *}F : !
2847 SIROHI O -3~ 0.0 MURBAD-SPT2 1104 57.0 Padgh
834 i E 0.0 e 4302

hi Vo
099 164883 00 - 3¢ - 129.4 3t
- BARMER1_4 0.0 ‘it‘i
756.8 o 00 . 126 « 35 « ez
;E 0.0 400.0 1625 3t 126 wes | oms T Nasethane
: 1-200950 o -149.80-8500 L Ambenarth —«—a=> 24 "
1.00 T e B 1650 301
2200 00 4555193 -0 16.00 126, = 3¢ - 98.1
3 625 wStx %> Dowi
681 1376R 102 3
50 LS 7766 o
-68.0 toneR 4016
167883 240 1000
BARMER1 68.1 68.0 o X
50 24.0
2423 681 162883 65,0
2, SIROHI 5.0 -24.0 1.00

da2 T T I 3“: 0.0 400.0
o 0.0

0.0

E 0.0 §E

86.5 00

8.2 “ 0w —O

86.5
59.2 i
T E
e -58.2 % 57
MERTA-Il 86.5

et

26.1 59.2

—— X F
1237 %%; -865 0.0
58.2 Fin_n
1.01 4‘; an.n
769.8 80.1 0.0

155.4 1.00
FATEHGARH-IIl 2202
80.1
B
155.4
1.00
400.3

207




Transmission scheme for evacuation of power as part of Rajasthan REZ Ph-IV (Part-5 : 6GW) (Barmer Complex)
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Transmission scheme for evacuation of power as part of Rajasthan REZ Ph-IV (Part-5 : 6GW) (Barmer Complex)
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WRPC Members List 2024-25

S. No.|Organisation Details Contact Details
1 |Central Electricity Shri Hemant Jain Tel. 011-26104217
Authority Member (GO&D), Fax. 011-26108834
Central Electricity Authority, Email: member.god@cea.nic.in
Sewa Bhavan, R.K. Puram,
New Delhi-110 066
2 [Chhattisgarh Transco |Shri R.K. Shukla Tel. 0771-2574500, 2574300
Managing Director, Fax. 0771-2262141
CSPTCL, 2nd Floor, Vidyut Seva Bhavan, E-mail: mdtransco@cspc.co.in
P.O.: Sunder Nagar, Danganiya, mdtransco.cg@gmail.com
Raipur: 492 013 (CG)
3 [Chhattisgarh Genco Shri Sanjiv Kumar Katiyar, Tel. 0771-2574400, 0771- 4066962
Managing Director, Fax. 0771-2262741
CSPGCL, E-mail: mdgenco@cspc.co.in
P.O.Sunder Nagar, Danganiya,
Raipur: 492 013 (CG)
4 |Chhattisgarh Discom  [Shri Bhim Singh Kanwar, Tel. 0771-2574200-PA
Managing Director- CSPDCL ,
3rd Floor, Vidyut Sewa Bhawan, Danganiya, E-mail :mddiscom@cspc.co.in,
Raipur (CG): 492 013 mddiscom@gmail.com
5 |Chhattisgarh SLDC Shri K.S.Manothiya , Tel. 0771-2574172
E.D.(LD), Fax. 0771-2574174
SLDC Building, CSPTCL, E-mail:- celdcg@sldccg.com
P.O.Sunder Nagar, Danganiya, mddiscom@cspc.co.in
Raipur: 492 013 (CG) ksmanothiyayks@gmail.com
6 |Gujarat Genco Shri Somes Bandyopadhyay Tel. No.: (0265) 2342491
(GSECL) Managing Director, Fax No.: (0265) 2344734
Gujarat State Electricity Corp. Ltd., E-Mail : md.gsecl@gebmail.com
Vidyut Bhavan, Race Course,
Vadodara: 390 007 (Guij.)
7 |Gujarat Transco Shri Upendra Pande Tel. 0265-2353085,
MD, GETCO, Fax 0265- 2338152, 2337918
9th floor, Sardar Patel Vidyut Bhawan, Email: md.getco@gebmail.com
Race Course,
Vadodara: 390 007
8 |Gujrat Discom Shri Arun Mahesh Babu, IAS Tel. 02762 222097
(Rotational - Uttar Guj ) [Managing Director, Fax.
UGVCL, E-mail: md@ugvcl.com  ea@ugvcl.com
Mehsana 384 001 (Guj.)
9 |Gujarat SLDC Shri. Kanti Bhuva Tel. 0265 -2353171 , 2352103
Chief Engineer (LD), Fax 0265 -2352019 , 2356469
SLDC, Load Dispatch Centre, E-mail: celd@gebmail.com
132 kV S/S Premises, Gotri,
Vadodara: 390 021
10 |M.P. Transco Shri Sunil Tiwari Tel. 0761-2661234,
Managing Director, Fax 0761-2664141
M.P.Power Transmission Co. Ltd. Email:- md@mptransco.nic.in
Shakti Bhavan,
Rampur, Jabalpur: 482 008
11 |M.P.Genco. Shri. Manjieet Singh, Tel. 0761-2666150
Managing Director, Fax 0761-2665661
M.P. Power Gen. Com. Ltd. membergen@yahoo.com
Shakti Bhavan, Viduyt Nagar,Rampur,
Jabalpur: 482 008
12 [MP Discom Shri Sachin Talewar, Tel. E-mail:-
(MPPashimKVVCL - Director Technical, directortechnicalwz@gmail.com
Rotational) M.P. Paschim Kshetra Vidyut Vitran Comp.
Ltd., GPH Compound, Polo Ground,
Indore 452007
13 |M.P. SLDC Shri. Prdeep Sachan, Tel. 0761-2702740
Chief Engineer(LD), Fax 0761-2970119,2664343
State Load Dispatch Centre, Email: ce.sldc@mptransco.nic.in
Nayagaon, Jabalpur: 482 008
14 |Maharashtra Transco |Shri Dinesh Waghmare, IAS, Tel. 022-26591253, 26598595

CMD, MSETCL,

Prakashganga, Plot No.C-19,

E-Block, Bandra Kurla Complex, Bandra
(East), Mumbai — 400051.

26598588

Fax 022- 26598595

Email: md@mahatransco.in
Fort Fax No.22610063
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Maharashtra Genco

Dr. P. Anbalagan, IAS

CMD,

MSPGCL, Prakashgad, 2nd Floor,
Plot No G-9, Bandra (East),
Mumbai: 400 051

Tel. 022-26476231
Fax 022-26471060, 26581400
E-mail : md@mahagenco.in

16 |Maharashtra Discom. |[Shri Lokesh Chandra, IAS Tel. 022-26474644
ACS, CMD, Fax 26478672
MSEDCL. Fort.Tel.22619499 Fax.22650741
Prakashgad, 6th Floor, Email: md@mahadiscom.in
Plot No G-9, Bandra (East), mdmsedcl@gmail.com
Mumbai: 400 051
17 |Maharashtra SLDC Shri Shashank Jewalikar Tel. 27601931/2937(0)
Executive Director, Fax 022-27601769
Load Dispatch Centre, E-mail:edmsebholding@gmail.com
Kalwa Thane Belapur Rd.,
P.O.- Airoli,
Navi Mumbai:400 708
18 |[Goa Shri Stephen Fernandes Tel. 0832-2224680
Chief Electrical Engineer, Fax.0832-2426986
Goa Electricity Department, E-mail: cee-elec.goa@nic.in
Vidyut Bhawan, 3rd floor, aeipm@yahoo.com
Panaiji — Goa: 403 001.
19 |UT of Daman & Diu Shri Arun T., IAS, Tel. No.: 0260- 2231803 /
and Dadra & Nagar Secretary (Power),
Haveli Vidyut Bhavan, Near 66 kV Sub-Station, secretarypower2020@gmail.com
Kachigam, Daman 396 215
20 |Central Govt. Genco. |Shri Jaikumar Srinivasan Tel. 011-24360461
(NTPC) Director (Finance), Email: df@ntpc.co.in
National Thermal Power Corp. Ltd.,
NTPC Bhavan, SCOPE Complex,
7 Institutional Area, Lodhi Road,
New Delhi_110 003
21 |Central Govt. Genco. |Shri Choudhary Nitin Ramchandra Tel. 022-25993330
(NPCIL) Outstanding Scientist,ED (Commercial), Fax 022- 25993332
Nuclear Power Corp. of India Ltd., E-mail : df@npcil.co.in
12 N 24, 12th floor, North Wing,
Vikram Sarabhai Bhawan,Anushakti Nagar,
Mumbai: 400 094.
22 |C.T.U. Shri Ashok Pal pegarg@powergrid.in €00-
COO, CTULL, cu@etilin
Plot No.2, Sector — 29,
Near Iffco Chowk,
Gurgaon- 122 001 (Haryana).
23 |Powergrid Sh. Naveen Srivastava Tel. 0124-2571801
Director (Operations), Fax 0124-2571802
PGCIL, "Saudamini”, E-mail: naveensrivastava@powergrid.in
Plot No.2, Sector — 29, Near Iffco Chowk,
Gurgaon- 122 001 (Haryana).
24 |National LDC Shri S. C. Saxena Tel.011-26852583, 40234651
Director (Market Operation) 011-26524525, 011-40234652
NLDC, Grid Controller of India Limited 011-26852843
B-9, Qutab Industrial Area, Katwaria Sarai, Fax 011-26536901
New Delhi-110 016 E-mail:- scsaxena@agrid-india.in
25 |Regional LDC Shri V. Balaji Tel. 022-28202691
Executive Director, Fax 022-28202630
Grid Controller of India Limited, WRLDC, Email: vbalaji@grid-india.in
F-3, MIDC Area, Marol, Andheri (East),
Mumbai: 400 093
26 [Other Gencos- more Shri Ashish Khanna, Tel No. 022-6665 8282
than 1000MW President - Generation Business, Fax No. 022 6665 8801
(Trombay- TATA TATA Power, Email: golemi@tatapower.com
Power) Bombay House,
24 Homi Modi Street,
Mumbai 400 001
27 |Other Gencos. - more |Sh. Santosh Kumar Takhele, Tel. 02359- 241073

than 1000 MW
(RGPPL)

CEO,

Ratnagiri Gas & Power Pvt.Ltd
Jubilee Tower, 5th Floor,
B35-B36 ,Sector -1,

Noida. 201 301(U.P)

Fax
Email : sktakhele@ntpc.co.in
hod-onm.nhdc@nhdcl.com
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Other Gencos. - more
than 1000 MW
(NHDC)

Shri Rajeev Jain,

MD

NHDC Ltd.,

NHDC Parisar, Shyamala Hills,
Bhopal — 462 013(M.P.)

Landline- 0755-4030001
Fax:- 0755-4030003
Email ID:- mdnhdc@nhdcl.com

29 |Other Gencos- more |Shri Jigish Mehta Tel. 02621-261165
than 1000MW Executive Director, E-mail: jigishmehta@torrentpower.com
(Torrent Power) Torrent Power Gen. Ltd.,

Sugen Mega Power Project,
Off National Highway No.8, Taluka Kamrej,
Dist Surat — 394155 (Guiarat).

30 |Other Gencos. - more |Shri Jayadeb Nanda, Tel.079-25558818
than 1000 MW (Adani |COO (O&M) Fax.079-25557176
Power Ltd) Adani Power Ltd, E-mail : jayadeb.nanda@adani.com

1st Floor, South Wing,

Adani Corporate House, Shantigram,
S.G.Highway,

Ahmedabad — 382421( Gujarat).

31 |Other Gencos- more Shri Jyotiprakash Panda, Tel.011-48178700
than 1000MW Head Regulatory & Power Sale Fax.011-48178740
(JSW Energy Ltd) M/s.JSW Energy Ltd., E-mail: jyotiprakash.panda@jsw.in

JSW Centre Bandra Kurla Complex,
Bandra (East),
Mumbai 400 051

32 |Other Gencos-more Shri Chhavi Nath Singh, Tel. 07767-302002
than 1000MW ED & Plant Head , Fax .07767-281995
(Jindal Power Ltd) Jindal Power Limited, E-mail:- cn.singh@jindalpower.com

P.O.Tamnar, District:Raigarh,
Chhattisgarh — 496 107.

33 |Other Gencos- More  |Sh. Baliram Jadhav E-mail: baliram.jadhav@rattanindia.com
than 1000 MW VP & Station Head, amit.panchalwar@rattanindia.com
(Rattan India Power Rattanindia Power Ltd.,

Ltd) Plot No.D2 & D2,
Part Additional Industrial Area,
Nandgaonpeth, Amravati

34 |Other Gencos - more |Shri Vinod Sharma E-mail: vinod1.sharma@jalindia.co.in
than 1000MW President & Plant Head,

(Jaypee Nigrie STPR) [Jaypee Nigrie Super Thermal Power Project,
Village & PO: Nigrie, Tahsil: Deosar,
Distt:Singrauli (MP)-486889.
35 |Other Gencos. Shri Manu Namboothiri, E-mail:- manu.namboothiri@dbpower.in
More than 1000 MW |Chief Operating Officer,
(D.B.Power Ltd) D.B.Power Ltd.,
Village : Badadhra,
Block & Tehsil : Dabhra,
Dist : Janjgir, Champa,
Chhattisgarh : 495695.

36 |Other Gencos. G P Rao Tel.
More than 1000 MW  |Project Head, KSK Mahanadi Power Fax.
(KSK Mahanadi Co.Ltd.,Akaltara (Nariyara) TPP, E-mail : gprao@ksk.co.in
Power Co.Ltd.) Dist:Bilaspur,

Chhattisgarh — 495552.

37 |Other Gencos. Sh. Abhishek Gupta Tel.011-47624215
More than 1000 MW Vice President — Thermal, Fax.011-47624229
(MB Power (MP)Ltd) MB Power(Madhya Pradesh)Ltd E-mail : abhishekgupta@hpppl.in

239,0khla Industrial Estate, satyendra.singh@hpppl.in
Phase IIl, New Delhi -110020.

38 |[Other Gencos. Shri Subrata Ghosh Tel: 78223 05035
More than 1000 MW | Project Head,Sasan UMPP, Sasan Power Fax: 7822 - 3025087
(Sasan UMPP) Ltd., Vill: Siddikhurd, P.O.Tiyra, E-mail: subrata.ghosh@relianceada.com

The: Sasan, st:Waidhan,Singroli,
Madhya Pradesh — 486 886.

39 |Other Gencos. Shri S.K Bhatnagar, Tel. No.: 044-66291000 (Gen.No.)
More than 1000 MW Director & Plant Head, Fax : 044 -28158243 / 66291100
(RKM POWER Gen.) | R.K.M. Powergen Pvt. Ltd., E-Mail: shailendra.bhatnagar@rkm.in

No.14, Dr. Giriappa Road, T. Nagar,
Chennai 600 017
40 |Other Gencos - more |Mr. Chaitanya Prasad Sahu, Email ID: chaitanya.sahoo@adani.com

than 1000MW
Adani Green Energy

CEO,

Adani Green Energy,

Adani Corporate House, Shantigram,
Near Vaishnodevi Circle, 5‘2@3Highway,
Ahmedabad 382 421 (Guj.)
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Other Gencos - more
than 1000MW
Inox Wind Limited

Sh. Manoj Dixit,

Head Power Management ,

Inox Wind Limited,

INOXGFL Towers, 17, Setor-16A,
Noida-201 301 (UP)

Email:- manojdixit@gfl.co.in

42 |Other Gencos - more |Sh. P. S. Goyal, General Manager, (RE- Email ID: psgoyal@gipcl.com
than 1000MW 0O&M), GIPCL,
GIPCL Ranoli, Vadodara
Gujarat-391350
43 |Other Gencos - more |Vikash Agarwal, north.aluminium@yvedanta.co.in
than 1000MW Bharat Aluminium Company Limited (BALCO)
Bharat Aluminium Balco Nagar, Parsabhata Gate,
Company Limited Chattisgarh dist- Korba
(BALCO) Korba-495684
44 |Other Gencos - more  [Mr. Sunil Barnwal General Manager - CO sunil.barnwal@renew.com
than 1000MW Head, B2B India Business. (Through Mail)
Renew Power
45 |Other Gencos - more |Shri Rajesh Bihari Dwivedi avaada@avaada.com
than 1000MW CEO, Avaada Energy,406, 4th Floor, Hubtown
Avaada Energy Solaries,N.S. Phadke Road, Andheri East,
Mumbai - 400 069
46 |Other Gencos Shri H.M. Jain Tel. No.: 0124 2719000
Under 1000MW Director, Fax No.: 0124 2719185
(Rotational) ACB (Inidia) Limited, E-Mail : harinder.jain@acbindia.com,
ACB(India) Ltd. 7th Floor, Office Tower, acbpower@acbindia.com
Ambience Mall, NH-8,
Gurugram 122 002 (Haryana)
47 |Pvt. Distribution Shri R.D. Patsute, Email: cerc@ bestundertaking.com
Company (Rotational) |Chief Engineer (Regulatory), 022-22799565
The Brihan Mumbai Electric Supply &
Transport Undertaking, 1st Floor, Annex Bldg.
Colaba Mumbai 400 001
48 |Private Transmission [Shri Nitish Ranjan, Email- nitesh.ranjan@adani.com
Licensee — (Rotational) |AVP, CWRTL
3rd Floor, South Wing, Adani Corporate
house, Shantigram S.G.Highway,
Ahmedabad 382 421 (Guj.)
49 [Member Secretary, Shri Deepak Kumar, Tel. 022-28221636

WRPC

MemberSecretary,
WRPC,

F-3, MIDC Area, Marol, Andheri(E),
Mumbai -400093.

Fax 022-28370193
Email : ms-wrpc@nic.in

SPECIAL INVITEE

Shri N.S. Mondal

Tel: 033-24239652, 24239653

! MS ERPC Member Secretary, ERPC, Kolkata Email: mserpc-power@nic.in
> |Ms srPc Shri Acit Singh Tel: Q80-22259343
Member Secretary, SRPC, Bengaluru Email: mssrpc@yahoo.com
Shri K. B. Jagtap Fax: 0364-2534040
3 |MSNERPC Member Secretary, NERPC, Shillong Email: ms-nerpc@gov.in
Sh. V. K. Singh Fax: 011-26868528, 26865206
4 |[MSNRPC Member Secretary, NRPC, New Delhi Email: msnrpc1@yahoo.com ms-
nrpc@nic.in
Smt. Rishika Sharan, Tel.No.011-26562022
Chief Engineer, _
National Power Committee(NPC), E-mail :
5 |NPC-CEA 3rd Floor, NRPC Building,CEA, cenpccea@gmail.com;
18-A, SJSS Marg, Katwaria Saria, rishika sh@yahoo.com
New Delhi.-110 016
Shri Jaiprakash Shivahare,
Guijarat Urja Vikas Nigam Ltd, E-mail:- coacom@gebmail.com
6 |GUVNL Sardar Patel Vidyut Bhawan,

Race Course, 214

Vadodara: 390 007.




MPPMCL

Shri Shailendra Janardan

CGM(Commercial), MPPMCL

Shakti Bhawan, Rampur,
Jabalpur.488 008

0761-

Email: comml.deptt@mppmcl.com
mdofmppmcl@gmail.com

shailendra.janardan@mppmcl.com
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TCC Member List 2024-25

S.NO. Organization Name, Designation & Address of Contact Details
Member
1 |Chairman TCC Shri Rajesh Kumar Shukla Tel. 0771-2574500, 2574300

Managing Director,

CSPTCL, 2nd Floor, Vidyut Seva
Bhavan,

P.O.: Sunder Nagar, Danganiya, Raipur:

E-mail: mdtransco@cspc.co.in
mdtransco.cg@gmail.com

2 |Central Electricity Authority Shri B. Lyngkhoi Tel. 011-26732652
Chief Engineer (GM), Fax. 011-26109750
Central Electricity Authority, E-mail:cegm-cea@gov.in  gmcea@nic.in
Sewa Bhavan, R.K. Puram,
New Delhi-110 066

3 |Chhattisgarh Transco Shri R.K. Shukla Tel. 0771-4066899, 2574500
Managing Director, Fax. 0771-2262141
CSPTCL, 2nd Floor, Vidyut Seva E-mail: mdtransco@cspc.co.in
Bhavan,
P.O.: Sunder Nagar, Danganiya,
Raipur: 492 013 (CG)

4 |Chhattisgarh Discom Shri R.A. Pathak Tel. 0771-2574441
Chief Engineer (RA & PM) Fax 0771-2574442
CSPDCL, Email: pathak63ra@gmail.com
4th floor,Vidyut Sewa Bhawan,
Danganiya,
Raipur: 492 013 (CG)

5 |Chhattisgarh Genco Shri N.K.Bizora, Tel.0771-2574421
Executive Director (O&M Gen.), Fax.0771-2574425
CSPGCL, E-mail:- ceonm.gen@cspc.co.in
Vidyut Sewa Bhawan,5th Floor,

P.O.Sunder Nagar, Danganiya,

Raipur: 492 013 (CG)

6 |Chhattisgarh SLDC Shri K.S.Manothiya, Tel. 0771-2574172
E.D.(LD), Fax. 0771-2574174
SLDC Building, E-mail:- celdcg@sldccg.com
CSPTCL, celdcg@sldccg.com
P.O.Sunder Nagar, Danganiya, ksmanothiyayks@gmail.com
Raipur: 492 013 (CG)

7 |Gujarat Genco - (GSECL) Shri Somes Bandyopadhyay Tel. 0265-6612101, 6612115(PA)
Managing Director, Fax. 0265-2338848 ,2344734
Gujarat State Electricity Corp. Ltd., E-mail : mdgsecl@gebmail.com
Vidyut Bhavan, Race Course,
Vadodara: 390 007 (Guj.)

8 |Gujarat Transco (GETCO) Shri R. K. Patel Tel. 0265 -2353171 , 2352103
Chief Engineer (R. & C.), GETCO, Fax 0265 -2352019 , 2356469
Sardar Patel Vidyut Bhawan, E-mail: acerc.getco@gebmail.com
Race Course, Vadodara: 390 007

9 |Gujrat Discom Shri G.H. Engineer Tel.

(Rotational - Uttar Guj ) C.E. (Technical ) Fax.

UGVCL, R & C Officer, Visanagar Road, [E-mail: gerc.ugvcl@yahoo.com
Mehsana 384 001 (Guj.) gerccell@ugvcl.com

10 |Guijarat SLDC Shri Kanti Bhuva Tel. 0265 -2353171 , 2352103
Chief Engineer (LD), Fax 0265 -2352019 , 2356469
SLDC, Load Dispatch Centre, E-mail: celd@gebmail.com
132 kV S/S Premises, Gotri,
Vadodara: 390 021

11 |M.P. Transco. Shri Sunil Tiwari Tel. 0761- 2661234,
Managing Director, Fax 0761-2664141
M.P.Power Transmission Co. Ltd. Email:- md@mptransco.nic.in
Shakti Bhavan, Rampur,
Jabalpur: 482 008.

12 |M.P. Genco. Shri B.L. Newal, Tel.

Executive Director (O&M —gen.)

M.P. Power Gen. Com. Ltd.

Shakti Bhavan, Viduyt Nagar, Rampur,
Jabalpur: 482 008.

E-mail: cecomwz@gmail.com
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13 |M.P.Discom Shri Ravi Mishra Tel. 0761-2661589, 2702602
(Rotational - MPPaschim Chief Engineer(Comml.) & Fax. 0761-2664572
KVVCL) Project Dir. (Smart Meter), E-mail:- cecomwz@gmail.com
Corporate Office , Indore,
GPH Compound, Polo Ground,
Indore 452 007
14 |M.P. SLDC Shri. Prdeep Sachan, Tel. 0761-2702740
Chief Engineer(LD), Fax 0761-2970119,2664343
State Load Dispatch Centre, Email: _ce.sldc@mptransco.nic.in
Nayagaon, Jabalpur: 482 008
15 |Maharashtra Shri. Sandeep Kalantri, Tel. 022-26595404, 26595003,
Transco. Director (Operations), Fax. 022-26590383,26591254,
MSETCL, Prakashganga, Plot No.C-19, | Gen. 26598595, F. Tel.22621178,
E-Block, Bandra Kurla Complex, Fax. 22619699,
Bandra (East), E-mail-dirop@mahatransco.in
Mumbai — 400051.
16 |Maharashtra Genco Shri Sanjay Marudkar Tel. 022-26476909
Director (Operation) Fax. 022-26474190
MSPGCL, E-mail:-directorop@mahagenco.in
Prakashgad, 2nd Floor,Plot No G-9,
Bandra (E),
Mumbai: 400 051
17 |Maharashtra Discom. Shri. Yogesh Madhukar Gadkari Tel. 022-26476743 Fax.26472976
Director (Commercial) (I/C), Fort office Tel.022-22619277
MSEDCL, Email:- directorcommsedcl@gmail.com
Prakashgad, 6th Floor, Plot No G-9,
Bandra (East),
Mumbai: 400 051
18 |[Maharashtra SLDC Shri Shashank Jewalikar Tel. 022-27601762
Executive Director, Fax 022-27601769
Load Dispatch Centre, E-mail:- cesldc@mahasldc.in
Kalwa Thane Belapur Rd.,
P.O.- Airoli,
Navi Mumbai:400 708
19 |[Goa Shri Shri Stephen Fernandes Tel. 0832-2224680
Chief Electrical Engineer, Fax.0832-2426986
Goa Electricity Department, E-mail: cee-elec.goa@nic.in
Vidyut Bhawan, 3rd floor, aeipm@yahoo.com
Panaiji — Goa: 403 001.
20 |UT of Daman & Diu and Dadra |Shri C.A. Parmar, Tel. 0260-2406558
& Nagar Haveli Chief Engineer- DNHPDCL, Email: caparmar1956@gmail.com
Room No. 312, 3rd floor, Vidhyut Bhavan,
66 kV Road, Near Secretariat, Amali,
Silvassa: 396 230
21 |(a). Central Sector Genco. Shri Kamlesh Soni Phon No. 022-28306326
(NTPC WR-I) Regional Executive Director (WR-I, HQ) | Email Id :-kamleshsoni@ntpc.co.in
NTPC LTD
WR HQ-I, 2nd floor, Samrudhi Venture
Park, Marol, Andheri(E),
Mumbai-400 093
22 |(b). Central Sector Genco. Sh. Pradipta Kumar Mishra, Tel. 022-28227762
(NTPC WR-II) Regional Executive Director Fax. 022-28259364
(WR-II), NTPC Ltd., E-mail: pradipta@ntpc.co.in
Plot No. 87, Sector -24,
Atal Nagar, Naya Raipur
Chhattisgarh 492 018
23 |Central Govt. Genco. (NPCIL) [Shri Sandeep Sarwate, Tel. 022-25991902

ACE (E&T),

Nuclear Power Corp. of India Ltd,
9-N-33,Vikram Sarabhai Bhavan,
Anushakti Nagar,

Mumbai:400 094

Fax.022- 25557890
E-mail:- ssarwate@npcil.co.in.
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24

C.T.U.

Shri Ashok Pal

COO, CTUIL,

Plot No.2, Sector — 29,

Near Iffco Chowk,

Gurgaon- 122 001 (Haryana).

pcgarg@powergrid.in

coo-ctu@ctuil.in

25

Powergrid WR-I

Shri S Subramanian

Executive Director, (WR-I),
POWERGRID,

Sampriti Nagar, Nari Ring Road,
Nagpur -440 026

Tel. 0712-2641470
Fax.0712-2641471
E-mail:- subbu@powergrid.in

26

Powergrid WR-II

Shri Rajesh Kumar
Executive Director(WR-II)
PGCIL,
Regional Head Quarters, Plot No. 54,
Opp- Ambe Vidhyalay,
Sama Sawali Rd.,
Vadodara 390 008

Tel. 0265-2487594
Fax. 0265-2488564

rajesh.kumar2@powergrid.in

27 |National LDC Smt. S. Usha Tel. 011-26852843
Head of NLDC, Grid Controller of India Fax 011-26536901
Limited E-mail:- susha@grid-india.in
B-9, Qutab Industrial Area, Katwaria cmd@posoco.in
Sarai,
New Delhi-110 016

28 |Regional LDC Shri V.Balaji, Tel. 022-28202691
Executive Director, Grid Controller of Fax 022-28202630
India, WRLDC. F-3, MIDC Area, Marol, | Email: vbalaji@grid-india.in
Andheri (East),
Mumbai: 400 093

29 |Other Gencos. - more than Shri Devanand Pallikuth Tel.67175371

1000 MW
(Tata Power-Trombay)

Head - PSCC

The Tata Power Company Ltd.,
Power System Control Centre,
Trombay Thermal Power Station-A,
Mahul Road, Chembur,

Mumbai — 400 074.

Fax.67175385
E-mail: p.devanand@tatapower.com

30

Other Gencos. - more than
1000 MW (RGPPL)

Shri Santosh Kumar Takhele,
CEO,

Ratnagiri Gas & Power Pvt.Ltd ,
P.O.- Anjanvel, 415 634 (MH)

Tel. 02359- 241073
Fax
Email : sktakhele@ntpc.co.in

31 |Other Gencos. - more than Sh. Sandeep Kumar Jain Tel.0755-40300090
1000 MW General Manager (O & M),
(NHDC) NHDC Ltd., Email: skjain_nhdc@rediffmail.com
NHDC Office Complex, Shyamala Hills, [hod-onm.nhdc@nhdcl.com
Bhopal — 462013(M.P.)
32 |Other Gencos — more than Shri Ambarish Modha Tel.02621-261000/261663
1000MW General Manager (O), Fax.02621-661151
(Torrent Power Sugen Mega Power Project, E-mail:
Surat) Off National Highway No.8,Taluka - sugenoperations@torrentpower.com
Kamrej, District : Surat — 394 155 sugenschedule@torrentpower.com
33 |Other Gencos — more than Shri Manoj K Taunk, Tel.079- 25557400
1000MW Asso. Vice President (Protection & Fax.079- 25557176
(Adani Power Ltd.) Metering), Adani Power Ltd, E-mail:- manoj.taunk@adani.com
1st Floor, South Wing, Adani Corporate
House
Shantigram,S.G.Highway,
Ahmedabad — 382421 (Gujarat).
34 |Other Gencos- more than Shri Peddanna Ramayanam, Tel.022- 42862041, 42868128 Fax. 022-
1000MW M/s.JSW Energy Ltd., 4286 3000
(JSW Energy Ltd.) JSW Centre,Bandra Kurla Complex, Mobile.
Bandra (E), E-mail: peddanna.ramayanam@jsw.in
Mumbai 400 051
35 |Other Gencos- more than Shri Ajit Kumar Rai, Tel.07767-302112

1000MW
(Jindal Power Ltd.)

A.V.P. —Power Control
Jindal Power Limited,
P.O.Tamnar, District:Raigarh,

Chhattisgarh — 496 107.

E-mail:- ajitrai@jindalpower.com
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36 |Other Gencos- More than 1000 | Shri Baliram Jadhav E-mail: baliram.jadhav@rattanindia.com
MW VP & Station Head amit.panchalwar@rattanindia.com
(Rattan India Power Rattanindia Power Ltd.,

Ltd.) Power No.D2 & D2 Part
Additional Industrial Area,
Nandgaonpeth,
Amravati -444 901.

37 |Other Gencos.- More than 1000 |Shri Navin Tinguria E-mail: navin.tinguria@jalindia.co.in
MW Vice President,

(Jaypee Nigrie) Jaypee Nigrie Super Thermal Power
Project, Village & PO: Nigrie, Tahsil:
Deosar,  Distt:Singrauli (MP)-486889.
38 |Other Gencos. Sh. Manu Namboothiri, manu.namboothiri@dbpower.in.
More than 1000 MW D.B.Power Ltd.,
(D.B.Power Ltd.) Village : Badadhra,
Block & Tehsil : Dabadhra,
Dist : Janjgir, Champa,
Chhattisgarh : 495695.

39 |Other Gencos. Shri G. P. Rao E-mail:- gprao@ksk.co.in
More than 1000 MW Project Head),

(KSK Mahanadi Power Co.Ltd.) [KSK Mahanadi Power Co.Ltd.,
Akaltara (Nariyara) TPP Dist:Bilaspur,
Chhattisgarh — 495552.

40 |Other Gencos. Shri Rahul S.Sharma, Tel.011-47624100 Extn.496
More than 1000 MW GM - Business Development, E-mail:- Sharma.rahul@hpppl.in
(MB Power (MP)Ltd) MB Power(Madhya Pradesh)Ltd

239,0khla Industrial Estate,
Phase Ill, New Delhi -110020

41 |Other Gencos. Shri Prakash Chandra Upadhyay E-Mail:

More than 1000 MW Operation Head, Prakash.c.upadhyay@relianceada.com
(Sasan UMPP.) Sasan UMPP, Sasan Power Ltd.,

Vill: Siddikhurd, P.O.Tiyra,

The: Sasan, Dist:Waidhan,Singroli,

Madhya Pradesh — 486 886.

42 |Other Gencos. Shri S.K Bhatnagar, Tel. No.: 044-66291000 (Gen.No.)
More than 1000 MW Head Operations, Fax : 044 -28158243 / 66291100
( RKM Power Gen. Pvt. Ltd.) R.K.M. Powergen Pvt. Ltd., E-Mail: shailendra.bhatnagar@rkm.in

No.14, Dr. Giriappa Road, T. Nagar,
Chennai 600 017
43 |Other Gencos - more than Mr. Rajesh Kumar Gupta, Email ID: rajesh.gupta@adani.com
1000MW Associate VP,
Adani Green Energy Adani Green Energy
Adani Corporate House, Shantigram,
Near Vaishnodevi Circle,
S.G. Highway,
Ahmedabad 382 421 (Guj.)

44 |Other Gencos - more than Sh. Rajas Ranjan Acharya, Email:- rajas.acharya@inoxwind.com

1000MW General Manager (Power Evacuation) ,
Inox Wind Ltd. Inox Wind Limited,
INOXGFL Towers, 17, Setor-16A,
Noida-201301 (UP)

45 |Other Gencos - more than Sh. S. Mani, Addl. General Manager Email ID: svmani@gipcl. Com

1000MW (Commercial & Legal) , GIPCL,
GIPCL Ranoli, Vadodara
Gujarat-391350

46 |Other Gencos - more than Vikash Agarwal, north.aluminium@yvedanta.co.in
1000MW Bharat Aluminium Company Limited
Bharat Aluminium Company (BALCO)

Limited (BALCO) Balco Nagar, Parsabhata Gate,
Chattisgarh dist- Korba
Korba-495684
47 |Other Gencos - more than Mr. Sunil Barnwal General Manager - CO |[sunil.barnwal@renew.com

1000MW
Renew Power

Head, B2B India Business. (Through Mail)
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48 |Other Gencos - more than
1000MW
Avaada Energy

Shri Vivek Kumar Jain

CEO, Avaada Energy,406, 4th Floor,
Hubtown Solaries,N.S. Phadke Road,
Andheri East, Mumbai - 400 069

Vivek.jain@avaada.com
avaada@avaada.com

49 |Other Gencos
Under 1000MW
(Rotational - ACB (India)Ltd.

Shri G. Sambasiva Rao
Vice President (Power),
ACB (India) Ltd.,
Regional Headquarters, Village:
Chakabura, Post: Jawali,
Tehsil: Kathghora,
Distt.: Korba (CG) 495 445

Tel. No.: 07759 - 285321
Sambasiva.Rao@acbindia.com
acbpower@acbindia.com

E-mail:

50 |Other Gencos - more than
1000MW

Pvt. Distribution Company
(Rotational)

Shri R.D. Patsute,

Chief Engineer (Regulatory)

The Brihan Mumbai Electric Supply &
Transport Undertaking, 1st Floor,
Annex Building, Colaba,

Mumbai 400 001

Email: cerc@ bestundertaking.com
022-22799565

51 [Private Transmission Licensee
— (Rotational)

Shri Abhishek Kukreja,

Lead-O&M, CWRTL

3rd Floor, South Wing, Adani Corporate
house, Shantigram S.G.Highway,
Ahmedabad 382 421 (Guj.)

Email- abhishek.kukreja@adani.com

52 |Member Secretary, WRPC

Shri Deepak Kumar,

Member Secretary,

WRPC, F-3, MIDC Area, Marol,
Andheri(E), Mumbai -400093.

Tel. 022-28221636
Fax 022-28370193
Email : ms-wrpc@nic.in

SPECIAL INVITEE

Shri N.S. Mondal

Tel: 033-24239652, 24239653

! MS ERPC Member Secretary, ERPC, Kolkata Email: mserpc-power@nic.in
Shri Acit Singh Tel: 080-22259343
2 |[MSSRPC Member Secretary, SRPC, Bengaluru Email: mssrpc-ka@nic.in
Shri K. B. Jagtap Fax: 0364-2534040
3 |MSNERPC Member Secretary, NERPC, Shillong Email: ms-nerpc@gov.in
4 |Ms NRPC Sh. V. K. Singh Fax: 011-26868528, 26865206
Member Secretary, NRPC, New Delhi Email: ms-nrpc@nic.in
Smt. Rishika Sharan, Tel.No.011-26562022
Chief Engineer , —
5 |NPC National Power Committee(NPC), E-mail :
3rd Floor, NRPC Building,CEA, cenpccea@gmail.com;
18-A, SJSS Marg, Katwaria Saria, rishika_sh@yahoo.com
New Delhi.-110 016
Shri Jaiprakash Shivahare,
Gujarat Urja Vikas Nigam Ltd, E-mail:- coacom@gebmail.com
6 |GUVNL Sardar Patel Vidyut Bhawan,
Race Course,
Vadodara: 390 007.
Shri Shailendra Janardan Mobile No. 94258 05540
7 ImPPMCL CGM(Commercial), MPPMCL Email: comml.deptt@mppmcl.com

Shakti Bhawan, Rampur,
Jabalpur.

mdofmppmcl@gmail.com
shailendra.janardan@mppmcl.com
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Minutes of the 53" WRPC Meeting

The 53! meeting of WRPC was held on 13" March 2025 through online mode. The list of

participants is enclosed at Annexure I.

As the chairperson of WRPC has yet to be appointed, MS WRPC proposed the name of
Shri Hemant Jain, Member (GO&D), CEA, to chair the meeting. The members agreed.

Member (GO&D), CEA welcomed all the participants and requested MS WRPC to take
up the agenda items.

Item No. 1: New ISTS proposals costing more than 500 Crores.
(CTUIL)

CTUIL has proposed the following network expansion scheme for implementation under ISTS:

SL Items Details
No.
1. Name of Scheme Transmission system for evacuation of power from Rajasthan REZ

Ph-1V (Part-5 :6 GW) [Barmer Complex] Barmer-II: 6GW (Solar)

2. Scope of the scheme Details of Transmission scheme (for VSC and LCC alternatives)
are enclosed in Annexure-1.1.

3. Depiction of the Attached at Exhibit-I.
scheme on
Transmission Grid
Map

4. Upstream/downstream | 765/400/220 kV Fatehgarh-IV PS (Sec-2) PS and Barmer-1 PS are
system associated under implementation as part of Rajasthan REZ Ph-IV (Part-2 :5.5
with the scheme GW) scheme. 765/400/220 kV Fatehgarh-IV PS(Sec-2) is being

interconnected to Sirohi S/s (Under implementation), Beawar S/s
(Under implementation) and Fatehgarh-IIl PS (Sec-2) (Under
Implementation) at 765 kV level and Bhinmal (PG) & Barmer-1 PS
(Under Implementation) at 400 kV level.

765/400/220 kV Barmer-1 PS is being interconnected to Sirohi PS
(Under Implementation) & Merta-II PS (Under Implementation) at
765 kV level and Fatehgarh-1II PS (Sec-2) PS & Fatehgarh-IV
PS(Sec-2) PS (Under Implementation) at 400kV level.

South Kalamb S/s establishment with 2x1500 MVA, 765/400 kV
ICTs with 2x330 MVAR, 765 kV bus reactor and 2x125 MVAR, 420
kV bus reactor along with LILO of Pune-III — Boisar-II 765 kV D/c
line (Under bidding).
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Items

Details

Further, another network expansion scheme which includes Creation
of new 765 kV & 400 kV Bus Sections-II & III through
sectionalisation along with ICT augmentation (3x1500 MVA,
765/400 kV ICTs) at Bus Section -IIT at both 765 kV & 400 kV levels
along with downstream 400 kV lines at bus section-III from South
Kalamb S/s with implementation timeframe of 24 months from
effective date is required for dispersal of power from subject HVDC
towards load centres in Maharashtra. (Under Approval).

Objective /
Justification

The present scheme comprises Transmission scheme for evacuation
of power as part of Rajasthan REZ Ph-IV (Part-5: 6GW) (Barmer
Complex)

In the 36" CMETS-NR meeting held on 15.01.2025, it was
deliberated that considering the applications received at Barmer-II
PS, transmission scheme is evolved as part of Rajasthan REZ Ph-IV
(Part-5: 6GW) (Barmer Complex)

As part of Renewable Energy Zones (REZs) identified by
MNRE/SECI with a total capacity of 75 GW REZs in Rajasthan,
evacuation system for 13 GW was planned at Fatehgarh (5 GW) &
Barmer (8 GW) complex. Transmission scheme for Rajasthan REZ
Ph-1V (Part-2:5.5GW) (Jaisalmer/Barmer Complex) was approved
in 14" NCT meeting for injection at Fatehgarh-IV PS (4 GW) &
Barmer-I PS (1.5 GW) in Rajasthan and also under implementation.

Further, for evacuation of power beyond 5.5 GW from Fatehgarh-IV
PS/Barmer-1 PS, transmission system for 3.5GW was approved in
19" NCT meeting, thus making the total approved capacity of 9 GW
(5.5 GW+3.5 GW) at Fatehgarh/Barmer complex.

In the joint study meeting held on 28.12.2023 & 09.01.2024, CTU
stated that as per the committee report, Barmer-I1I PS was planned
for 6 GW RE potential (2 GW BESS capacity) with 4 GW evacuation
capacity. In 27" CMETS-NR meeting held on 10.01.2024, SECI
informed that at present there is no clear visibility for RE projects
with BESS before 2027 as award process will take time (1-2 years).
In view of that, 7.5 GW RE potential (solar) remains untapped due
to non-materialisation of BESS capacity (Fatehgarh- IV:4 GW +
Barmer-I: 1.5 GW + Barmer-II: 2 GW). Accordingly, it was
suggested that 2 GW additional RE potential may be considered for
planning of transmission scheme from Barmer- II PS.

At present, connectivity of about 6 GW capacity is already granted
at Barmer-II PS. Beyond that, about 6 GW connectivity applications
are granted/agreed for grant/received at Barmer-III PS.
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Details

Based on earlier Grid India observation and recent planned scheme
in other regions, study files were modified for 2030 time frame. For
evacuation of 6 GW capacity from Barmer-II PS, HVDC system
from Barmer-II PS is being planned comprises establishment of
Barmer-II PS and HVDC line from Barmer-1I PS to Western region
(near South of Kalamb) as well as EHVAC system for injection of
power at Barmer-1I PS and onward dispersal of power in Western
region. Studies were carried out in the 2030-time frame for solar
maximized scenario and shared on 22.11.2024 with all constituents.
Grid-India vide mail dated 11.12.2024 provided their observation on
all India files as well as on the proposed transmission scheme, which
were deliberated in detail in 36" CMETS-NR meeting.

As per discussion held in 25" NCT meeting on 28.11.2024, both
VSC & LCC technology are considered in the present proposal and
to be discussed along with comparative analysis in NCT meeting. A
comparative analysis of VSC and LCC technology (incl. Grid-India
inputs) is enclosed in Annexure-1.2.

Grid-India in the 36" CMETS-NR meeting further reiterated that
SCR of Barmer-II is on the lower side even with considering 2 nos.
of Syncon units. CTU stated that SCR of Barmer-II PS is about 3,
which is under the most pessimistic scenario with calculation
methodology suggested by Grid-India, however, in actual the SCR
would be much higher. Additionally, as per CTU understanding and
their discussion with OEMs in earlier HVDC packages, minimum
SCR requirement for HVDC operation for VSC technology is >1,
whereas for LCC technology is > 2.5. The SCR of 400 kV Barmer-
IT PS will further improve with future interconnection planned for
Barmer-I1I PS (HVDC) with Barmer-II PS in the next 5-6 months.

Grid-India vide mail 22.01.2025 as well as in the meeting
highlighted the following advantages of VSC based HVDC:

e Strong AC systems may not be required as there are no
issues of commutation failures and the HVDC operates
effectively in weak or even "islanded" grids.

e Capable of providing black start services: One LCC HVDC
(Bhadla3-Fatehpur) is under implementation, having one
VSC HVDC would help to harness advantages of both
configurations.

e Minimal harmonics due to PWM-based control. Smaller
filters are required.

e  Superior fault ride-through capability.
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Details

e Can provide grid-forming services, voltage regulation, and
frequency support, i.e. ability to maintain appropriate
system parameters in different renewable generation
scenarios.

Grid-India further stated in their comments that technically VSC
based HVDC is a better alternative than LCC based HVDC keeping
in view the low system strength at Barmer-II (SCR < 2.0 without
SynCons and ~2.5 with SynCons) and the reactive power and
oscillations issues already being faced in the complex. Grid-India
further emphasized on control interaction studies, POD studies and
filter arrangement modelling.

Grid-India stated that space for Syn Con and STATCOMs is to be
kept at Barmer-1I PS as part of future scope so that in case LCC
HVDC is approved and any operational issues are faced in future,
additional syncon or STATCOM can be provided for system
strengthening. CEA agreed on the proposed scheme for taken up in
NCT meeting with both configurations (LCC/VSC). In the CMETS-
NR, it was deliberated that the final decision regarding
implementation of HVDC as LCC or VSC would be taken in NCT
meeting.

The transmission scheme for evacuation of power as part of
Rajasthan REZ Ph-IV (Part-5: 6 GW) (Barmer Complex) was also
deliberated and agreed in 35" CMETS-WR meeting held on
07.02.2025 (MOM awaited).

Considering the above deliberations and receipt of connectivity
application in Barmer complex, the Transmission scheme for
evacuation of power as part of Rajasthan REZ Ph-1V (Part-5: 6 GW)
(Barmer Complex) was agreed in 36" CMETS-NR & 35" CMETS-
WR meeting.

As far as WR portion is concerned, the HVDC link is terminating in
WR at South Kalamb S/s. The South Kalamb S/s is being established
with 2x1500 MVA, 765/400 kV ICTs with 2x330 MVAR, 765 kV
bus reactor and 2x125 MVAR, 420 kV bus reactor along with LILO
of Pune-III — Boisar-II 765 kV D/c line is presently under bidding
stage.

From studies & as per discussions held with MSETCL in a meeting
amongst CEA, CTU & MSETCL on 22.01.2025 & in 35" CMETS-
WR held on 07.02.2025, the downstream lines are planned from
South Kalamb S/s as per details at Annexure-II1. The same shall
facilitate reliable dispersal of power getting pooled at South Kalamb
S/s.
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6. Estimated Cost For LCC technology: Rs 26,500 Cr.

For VSC technology: Rs 38,000 Cr.

7. Need of phasing, if Not Applicable

any
8. Implementation 54 months from the allocation of project

timeframe (Pole-1: 48 months, Pole-2: 54 months)
9. System  Study for | Studies discussed and agreed in the following meeting:

evolution of  the

proposal e 36" CMETS-NR meeting held on 15.01.2025 (MOM

attached in Annexure-IV)

e 35" CMETS-WR meeting held on 07.02.2025 (MOM
awaited)

o Load flow results are attached at Exhibit-II (for NR) and
Exhibit-III (for WR)

3. In line with MoP office order no. 15/3/2018-Trans-Pt (5) dated 28.10.2021 regarding
reconstitution of NCT, views of RPC are required for proposals costing more than Rs. 500
Crores before consideration by National Committee on Transmission. Further, Para 6 (3A) &
Para 11 of MoP Gazette dated 03.12.2021 on resolution for establishment of WRPC stipulates
the following:

“34- To provide views on the inter-state transmission system planned by CTU within 45
days of receipt of the proposal by the concerned RPC. The views of RPC will be
considered by National Committee on Transmission for sending their recommendation

’

to Ministry of Power for approval of new inter-state transmission system.’

WRPC may like to discuss/approve.

53r1 WRPC Discussions:

CTUIL representative explained the above agenda.

MS WRPC enquired about the total RE potential identified in the Rajasthan area and the
timelines planned for different phases of development. CTUIL stated that MNRE has
identified RE potential of around 115 GW and the development plan is spread over four
phases. The phase-I of 8.9 GW has already been commissioned. The phase-2 of 8.2 GW
has been partly commissioned & is planned to be commissioned completely by June 2025.

The phase-3 of 20 GW capacity shall commence progressively from April 2025 till
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February 2026 and phase 4 of 75 GW capacity from December 2025 till December 2030
(15 GW is under implementation). CTUIL added that an additional potential of 55 GW
has also been identified in this area by MNRE.

PGCIL stated that MSETCL has undertaken upgradation of their downstream network
and enquired whether they are also required to upgrade their upstream network and
equipment. They also requested to share with them the loading scenario with the
implementation of this scheme. CTUIL replied that the load flow study results and
loading scenario with the implementation of the scheme have already been enclosed as

annexure and PGCIL may check it.

SE(P) WRPC stated that, as has been brought out in the agenda, under the most
pessimistic scenario, the SCR at Barmer end is about 3 and therefore, it is sufficient to
avoid commutation failure in HVDC LCC system. The advantages of the VSC HVDC
system, such as minimal harmonics, superior fault ride-through capability and voltage
regulation, can be achieved through cheaper alternatives such as STATCOM & syncons.
The main advantage of VSC technology is its capability to provide black start facility at
Rajasthan REZ. The capability of providing black start services is most suitable for
offshore wind farms, however, the Rajasthan REZ is an onshore facility and it is already
connected with other AC interconnections. Further, there may be a low probabilistic
opportunity of black start to the Kallam area due to the intermittent nature of RE
generation at the other end (Rajasthan REZ). CTUIL stated that all the aspects involved
in the choice of technology would be discussed and decided by NCT.

PGCIL stated that they also feel that the utilization of the advantages of this technology
needs to be studied and also, there are limited suppliers of VSC-based HVDC systems.
PGCIL further stated that they shall provide their views on the choice of whether to go
with LCC or VSC technology for HVDC after consulting their Engineering team. MS
WRPC stated that as there may be a delay in this consultation process, PGCIL may
submit their views directly to NCT.

MS WRPC further enquired CTUIL regarding the plan for downstream network and the
timelines of implementation. CTUIL replied that LILO of Nagothane — Padghe 400 kV
D/c line at South Kalamb, LILO of Pune(AIS) — Navi Mumbai 400 kV line at South
Kalamb, LILO of Pune(AIS) — Vikhroli 400 kV line at South Kalamb, LILO of Pune(AIS)
— Vikhroli 400 kV line at South Kalamb and upgradation of 400 kV bay at Pune(AIS) of
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POWERGRID (associated with Pune(AIS) — Vikhroli 400 kV line) of Western Transco
Power Ltd. (a subsidiary of AESL) commensurate with the reconductoring capacity of
2100 MVA per ckt at nominal voltage has also been planned. MSETCL supplemented that
they have already included the above LILO lines (implementation schedule 2027-28) in
their STU plan matching with the CTU plan (South Kalamb implementation schedule
Jan 2028).

Member (GO&D) stated that the transmission scheme proposed by CTUIL should be
viewed holistically since the transmission network should be ready before the RE

generation commissioning.

WRPC approved the schemes and recommended for taking it up at NCT along with their

above observations for further deliberations.

Item No. 2: Nomination for National Committee on Transmission (NCT).

Ministry of Power, vide its letter dated 18.02.2025 (Annexure-2.1), has issued amendment in
the composition of the National Committee on Transmission (NCT). The composition of NCT

1s now as follows:

1. Chairperson, CEA - Chairman

2. Member (Power System), CEA - Member

3. Member (Economic & Commercial), CEA - Member

4. Joint Secretary level officer looking after transmission in M/o of New &
Renewable Energy, Govt. of India - Member

Director (Trans), M/o Power, Govt. of India - Member

Chief Operating Officer, Central Transmission Utility - Member

CMD, GRID-INDIA - Member

Advisor (Energy), NITI Aayog - Member

Two Experts from Power Sector to be nominated by MoP* - Members

W 2 =

10. Nominee of each of the five Regional Power Committees (RPCs) —
Member

11. Chief Engineer (from Power System Wing), CEA - Member Secretary

*Will be nominated for a maximum period of two years from the date of their
nomination.

2. The Terms of Reference (ToR) of the NCT and other conditions remain same as
mentioned in this Ministry's Office Order No. 15/3/2018-Trans-Pt (5) dated 28.10.2021
(Annexure-2.2).
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3. In view of the above amendment issued by MoP, an appropriate nomination from
WRPC to NCT is to be decided.

53r1 WRPC Discussions:

MS WRPC explained the agenda and stated that in the recent amendment of the NCT
composition, MoP has also included representatives of each of the five Regional Power
Committees (RPCs). He proposed that the Chairperson TCC from WRPC may be the
representative of NCT from WRPC and Member Secretary, WRPC may be the

alternate member in the absence of TCC Chairperson.

WRPC agreed to the above.

3k 3k >k 3k 3k 3k 3k 3k 3k %k %k 5k %k %k %k %k k kk
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Exhibit-1

Fig: 1. Transmission system for evacuation of power as part of Rajasthan REZ Ph-1V (Part-5:
6 GW) (Barmer Complex)
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Annexure-1.1

ARREXIAEBA

Proposed Transmission system for evacuation of power from Rajasthan REZ Ph-IV
(Part-5 :6 GW) [Barmer Complex] Barmer-Il : 6GW (Solar)

A. Alternative-1: LCC Configuration

SI. | Description of Transmission Element Scope of work

No. (Type of Substation/Conductor

capacity/km/no. of bays etc.)

1 Establishment of 400/220kV, 6x500MVA S/s at suitable | Barmer-II PS - AlIS
location near Barmer (Barmer-Il Substation) along with
2x125 MVAr bus reactor e 400/220 kV 500 MVA ICTs- 6 nos.

L. e 400 kV ICT bays- 6 no.

Future provisions (excl. scope c_>f preser_lt scheme): « 220KV ICT bays- 6 no
» 400 kV line bays along with switchable line reactor — )

6 e 125 MVAr Bus Reactor-2 nos.
> 400 kV line bays —4 nos. e 400 kV Bus reactor bays- 2 no.
» 400 kV Bus Reactor along with bays: 1 no. ¢ 400kv line pays— 4 nos. (for RE
> 400/220 kV ICT along with bays-4 Nos. Interconnection)
» 400 kV Sectionalization bays: 2 sets ¢ ii?\:(;/ctil\l/?g/) bays — 7 nos. (for RE
> 252(’)\11(;;/ line bays for connectivity of RE Applications « 220KV Sectionalization bay: 1 set
» 220kV Sectionalization bay: 2 sets * 220kVBC (2 Nos.) & TBC (2 Nos.)
» 220 kV BC (2 Nos.) & TBC (2 Nos.)
» 2 nos. of Syncon units at 400kV level along with 2

nos. of 400kV bays
» STATCOM (2x+300 MVAr, 4x125 MVAr MSC, 2x125

MVAr MSR) along with 400 kV bays (2 Nos.)

2 LILO of both ckts of 400kV Fatehgarh-IV PS - Barmer-| | Line Length ~ 20 km (LILO length ~ 20
PS at Barmer-Il PS km)

e 400 kV line bays-4 nos. (at Barmer-II
PS end)

3 400kV Barmer-Il PS - Barmer-lI PS D/c line (Quad) Line Length — (~30 km)

e 400 kV line bays at Barmer-Il PS — 2
nos.

e 400 kV line bays at Barmer-1 PS S/s —
2 nos.

4 Establishment of 2 nos. 3000 MW (Bipole | HVDC terminal station (+ 800 kV, 3000
configuration), = 800 kV Barmer-lIl (HVDC) [LCC] | MW (Bipole configuration)- 2nos.)
terminal station (2x1500 MW) at a suitable location near
Barmer-11 substation » 400/33 kV, 2x50 MVA transformers

for exclusively supplying auxiliary
power to HVDC terminal.

» 400kV bus sectionaliser -2 nos. (1
Set) at Barmer-Il (HVDC) station

5 Establishment of 2 nos. 3000 MW (Bipole | HVDC terminal station (+ 800 kV, 3000
configuration), £ 800kV South Kalamb S/s (HVDC) | MW (Bipole configuration)- 2nos.)

[LCC] terminal station (2x1500 MW) at a suitable | » 400kV bus sectionaliser -2 nos. (1
location near South of Kalamb Set) at South Kallamb (HVDC)
station
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Sl.

No.

Description of Transmission Element Scope of work
(Type of Substation/Conductor
capacity/km/no. of bays etc.)

+800 kV HVDC Bipole line (Hexa lapwing) between | Line Length — (~1100 km)
Barmer-1l (HVDC) & South Kalamb (HVDC) (with
parallel Dedicated Metallic Return) (capable to
evacuate 6000MW) (1100kms) [with 100% reactive
power capability]

Augmentation of South Kalamb S/s* by 4x1500MVA, | e 765/400 kV 1500 MVA ICTs- 4 nos.
765/400kV ICTs (3 on 400kV & 765kV Section-1l & 1 No. | o 765 kV ICT bays- 4 no.

on 400kV & 765kV Section-I) along with 2x330 MVAR, | ;400 kv ICT bays- 4 no

765 KV bus reactor & 2x125 MVAR, 420 kV bus reactor

on Section-Il which will be established under a different | * gsc?ti,\cflr:/'lbl\; Bus Reactor-2 nos. (at bus

network expansion scheme in WR as per details given
below * e 765 kV Bus reactor bays- 2 nos. (at

bus section-II)

(2x1500 MW HVDC Bipole-I to be terminated on 400 kV | ¢ 125 MVAr Bus Reactor-2 nos. (at bus
Sec-l & 2x1500 MW HVDC Bipole-II to be terminated on section-11)

400 kV Sec-Il of South Kalamb S/s & 765kV bus |4 400 kV Bus reactor bays- 2 nos. (at
sectionalizer to be kept normally closed & 400kV bus bus section-Il)

sectionalizer to be kept normally open)

2 nos. of Syncon units at 400kV level of Barmer-Il PS e Syncon units — 2 nos.
(1 no. of SynCon unit comprises dynamic support of | ¢ 400kv line bays — 2nos.
+300MVAr/-150MVAr  (Minimum) & Short circuit
contribution at PCC of 1200MVA (Minimum)

*Value of inertia constant (H) shall be provided in RfP document.

#South Kalamb S/s establishment with 2x1500 MVA, 765/400 kV ICTs with 2x330 MVAR, 765 kV bus reactor
and 2x125 MVAR, 420 kV bus reactor alongwith LILO of Pune-Ill — Boisar-Il 765 kV D/c line (presently under
bidding stage).

* Network Expansion Scheme: Creation of New 765kV & 400kV Bus Sections-Il & Il through 765 kV
Sectionalization bay: 2 sets & 400 kV Sectionalization bay: 2 sets alongwith 2x330 MVAR, 765 kV bus
reactor & 2x125 MVAR, 420 kV bus reactor on Section-lll is being proposed along with ICT augmentation
(3x1500MVA, 765/400kV ICTs) at Bus Section -1l at both 765kV & 400kV levels alongwith downstream 400kV
lines at bus section-Ill from South Kalamb S/s with implementation timeframe of 24 months from effective
date. [400kV Sectionaliser between Sections-I & Il & between sections-Il & Ill to be normally open. Further,
765kV sectionaliser between Sections-l & Il & between Il & Ill shall be kept normally closed. The 400kV
sectionalisers can be closed under contingency conditions.].
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B. Alternative-2: VSC Configuration

Lapwing on same tower) between Barmer-II
(HVDC) & South Kalamb (HVDC) (with parallel
Dedicated Metallic Return) (capable to evacuate
6000MW) (1100kms) [with 100% reactive power
capability]

Sl. | Description of Transmission Element Scope of work

No. (Type of Substation/Conductor

capacity/km/no. of bays etc.)

1 Establishment of 400/220kV, 6x500MVA S/s at | Barmer-ll PS - AIS
suitable location near Barmer (Barmer-Il
Substation) along with 2x125 MVAr bus reactor e 400/220 kV 500 MVA ICTs- 6 nos.
Future provisions (excl. scope of present * 400KVICT bays-6 no.
scheme): * e 220 kV ICT bays- 6 no.
> 400 kV line bays along with switchable line | ® 129 MVAr Bus Reactor-2 nos.

reactor —6 e 400 kV Bus reactor bays- 2 no.
> 400 kV line bays —4 nos. e 400kv line bays— 4 nos. (for RE
> 400 kV Bus Reactor along with bays: 1 no. interconnection)
> 400/220 kV ICT along with bays-4 Nos. * 220KV line bays — 7 nos. (for RE
» 400 kV Sectionalization bays: 2 sets connect|V|ty)' o
> 220 kV line bays for connectivity of RE |* 220KV Sectionalization bay: 1 set
Applications -5 Nos. e 220kV BC (2 Nos.) & TBC (2 Nos.)
» 220kV Sectionalization bay: 2 sets
» 220 kV BC (2 Nos.) & TBC (2 Nos.)
» 2 nos. of Syncon units* at 400kV level along with
2 nos. of 400kV bays
» STATCOM (2x+300 MVAr, 4x125 MVAr MSC,
2x125 MVAr MSR) along with 400 kV bays (2
Nos.)
*1 no. of SynCon unit comprises dynamic support of
+300MVAr/-150MVAr (Minimum) & Short circuit contribution
at PCC of 1200MVA (Minimum). Value of inertia constant (H)
shall be provided in RfP document

2 LILO of both ckts of 400kV Fatehgarh-IV PS - | Line Length ~ 20 km (LILO length ~ 20
Barmer-I PS at Barmer-Il PS km)

e 400 kV line bays-4 nos. (at Barmer-
I PS end)

3 Establishment of 2 nos. 3000 MW (Double Bipole | HVDC terminal station (+ 600 kV, 3000
configuration), +600kV Barmer-Il | MW (Double Bipole configuration)-
(HVDC) [VSC] terminal station (2x1500 MW) at a | 2nos.)
suitable location near Barmer-II substation

> 400/33 kV, 2x50 MVA transformers
for exclusively supplying auxiliary
power to HVDC terminal.

» 400kV bus sectionaliser -2 nos. (1
Set) at Barmer-ll (HVDC) station

4 Establishment of 2 nos. 3000 MW (Double Bipole | HVDC terminal station (+ 600 kV, 3000
configuration), £ 600kV South Kalamb S/s (HVDC) | MW (Double Bipole configuration)-
[VSC] terminal station (2x1500 MW) at a suitable | 2nos.)
location near South of Kalamb

5 1600 kV HVDC Double Bipole line (2xD/c) (Quad | Line Length — (~1100 km)
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Sl.

Description of Transmission Element

Scope of work

4x1500MVA, 765/400kV ICTs (3 on 400kV & 765kV
Section-Il & 1 No. on 400kV & 765kV Section-I)
along with 2x330 MVAR, 765 kV bus reactor &
2x125 MVAR, 420 kV bus reactor on Section-Il
which will be established under a different network
expansion scheme in WR as per details given
below*

(2x1500 MW HVDC Bipole-l to be terminated on
400 kV Sec-l & 2x1500 MW HVDC Bipole-Il to be
terminated on 400 kV Sec-ll of South Kalamb S/s &
765kV bus sectionalizer to be kept normally closed
& 400kV bus sectionalizer to be kept normally open)

No. (Type of Substation/Conductor
capacity/km/no. of bays etc.)
6 Augmentation of South Kalamb S/s* by | e 765/400 kV 1500 MVA ICTs- 4 nos.

e 765 kV ICT bays- 4 no.

e 400 kV ICT bays- 4 no

e 330 MVAr Bus Reactor-2 nos. (at
bus section-Il)

e 765 kV Bus reactor bays- 2 nos. (at
bus section-II)

e 125 MVAr Bus Reactor-2 nos. (at
bus section-II)

e 400 kV Bus reactor bays- 2 nos. (at
bus section-I1)

#South Kalamb S/s establishment with 2x1500 MVA, 765/400 kV ICTs with 2x330 MVAR, 765 kV bus reactor
and 2x125 MVAR, 420 kV bus reactor alongwith LILO of Pune-Ill — Boisar-1l 765 kV D/c line is presently
under bidding stage).

* Network Expansion Scheme: Creation of New 765kV & 400kV Bus Sections-Il & Ill through 765 kV
Sectionalization bay: 2 sets & 400 kV Sectionalization bay: 2 sets alongwith 2x330 MVAR, 765 kV bus
reactor & 2x125 MVAR, 420 kV bus reactor on Section-lll is being proposed along with ICT augmentation
(3x1500MVA, 765/400kV ICTs) at Bus Section -1l at both 765kV & 400kV levels alongwith downstream 400kV
lines at bus section-Ill from South Kalamb S/s with implementation timeframe of 24 months from effective
date. [400kV Sectionaliser between Sections-1 & Il & between sections-Il & Ill to be normally open. Further,
765kV sectionaliser between Sections-l & Il & between Il & lll shall be kept normally closed. The 400kV
sectionalisers can be closed under contingency conditions.]
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Annexure-ll|

XARxeRrediR X

Downstream lines planned from South Kalamb S/s

Sl. | Description of Transmission Element Scope of work
No. (Type of
Substation/Conductor
capacity/km/no. of bays etc.)
Part A
1 e Creation of New 765kV Bus Section-Ill & 400kV Bus | ¢ 765/400 kV 1500 MVA ICTs- 3
Section-lll through 765 kV Sectionalization bay: 1 set nos.
& 400 kV Sectionalization bay: 1 set alongwith 2x330 | e 765 kV ICT bays- 3 no. (at bus
MVAR, 765 kV bus reactor & 2x125 MVAR, 420 kV section-I11)
bus reactor on Section-lll. 400kV Sectionaliser | ¢ 400 kV ICT bays- 3 no (at bus
between Sections-Il & 1l to be kept normally open section-I11)
and 765kV sectionaliser between Sections-Il & 1ll | ¢ 330 MVAr Bus Reactor-2 nos.
shall be kept normally closed. The 400kV (at bus section-I11)
sectionaliser can be closed under contingency | « 765 kV Bus reactor bays- 2 nos.
conditions. (at bus section-II1)
e |[nstallation of 3x1500MVA, 765/400kV ICTs at South | ¢ 125 MVAr Bus Reactor-2 nos.
Kalamb S/s (400kV Sec-IIl & 765kV Section-III) (at bus section-111)
e 400 kV Bus reactor bays- 2 nos.
(at bus section-IIl)
e 765 kV Sectionalization bay: 1
set
e 400 kV Sectionalization bay: 1
set
2 LILO of Nagothane — Padghe 400kV D/c line at South | LILO route length~10km.
Kalamb
3 LILO of Pune(AIS) — Navi Mumbai 400kV line at South | LILO route length~10km.
Kalamb
4 LILO of Pune(AlS) — Vikhroli 400kV line at South Kalamb | LILO route length~10km.

Part-B (Refer Note-2):

5

Reconductoring of the balance line section of Pune(AIS)
— Vikhroli 400kV line (upto LILO point of LILO of
Lonikand-Kalwa 400kV line at Pune(AlS)) of Western
Transco Power Ltd. (a subsidiary of AESL) with
conductor having capacity of 2100MVA per ckt at
nominal voltage*

1.707 km. reconductoring
(under ownership of WTPL)

Upgradation of 400kV bay at Pune(AlS) of
POWERGRID (associated with Pune(AIS) — Vikhroli
400kV line) of Western Transco Power Ltd. (a subsidiary
of AESL) commensurate with the reconductoring
capacity of 2100MVA per ckt at nominal voltage

Upgradation of the Complete
Dia 6 (Vikroli Line Main Bay, Tie
Bay & 315 MVA ICT3 Main Bay)
to be carried out (as informed
by POWERGRID)

*MSETCL shall reconductor the balance line portion from above LILO point upto Kalwa
with conductor having capacity of 2100MVA per ckt at nominal voltage

Note:

1. Asinformed by MSETCL, LILO of Pune(AlS) — Kalwa 400KV line at Vikhroli has
already been implemented by Kharghar Vikhroli Transmission Limited (under

In-STS TBCB) with high capacity conductor.
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2. As decided in the 26" NCT meeting held on 06.01.2025, all the reconductoring
proposals will be deliberated in NCT along with cost breakup of Reconductoring
portion and the developer who is awarded the scheme under RTM shall
approach the appropriate commission in terms of the existing provisions of the
regulations.
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POWER FLOW WITH 1150MW PSP UNDER OUTAGE MODE
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POWER FLOW WITH NAVI MUMBAI — SOUTH KALAMB 400kV LINE UNDER OUTAGE MODE
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POWER FLOW WITH VIKHROLI — SOUTH KALAMB 400kV LINE UNDER OUTAGE MODE
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Minutes of the 30" meeting of National Committee on Transmission

1 Confirmation of the minutes of the 29" meeting of National Committee on Transmission.

1.1

1.2

1.3

The minutes of the 29" meeting of NCT held on 17.04.2025 were issued on 05.05.2025
vide CEA letter Nos. CEA-PS-12-13/3/2019-PSPA-II.

CTUIL vide email dated 05.05.2025 informed that the scheme “Augmentation of 2x500
MVA (7th & 8th), 400/220 kV ICTs along with 220 kV Sectionalizer bay (1 set), 220 kV
BC (1 No.) bay and 220 kV TBC (1 No.) bay at Bikaner IV PS” was allocated for
implementation under RTM mode through “Bikaner A Power Transmission Limited”. The
company has changed its name to ‘POWERGRID Bikaner IV Transmission Limited" vide
MoCA certificate dated 05.03.2025. CTUIL requested to change the name of the
implementing agency in the minutes of 29" NCT meeting.

Accordingly, it was agreed that the name of the implementing agency in para 3.4.4 of the
minutes of 29" NCT meeting may be read as “POWERGRID Bikaner IV Transmission
Limited (a 100% wholly owned subsidiary of POWERGRID)” instead of ‘Bikaner A
Power Transmission Limited (a 100% wholly owned subsidiary of POWERGRID)’.

1.4 With the above clarification, the minutes were confirmed.

2 Status of the transmission schemes noted/approved/recommended to MoP in the 29™

meeting of NCT:
2.1 Members noted the status of transmission schemes approved/recommended in the 29" meeting
of NCT as given below.
Sr. | Name of the Transmission Noted/ Mode of BPC Award/
No Scheme Recommended/ | Implementa Gazette
Approved tion notification
1 Inter-Regional Recommended TBCB PFFCL Informed to MoP
' Strengthening  between vide letter dated
SR Grid and ER Grid 05.05.2025.
Inter-Regional Recommended TBCB RECPDCL | Gazette notified
2. Strengthening  between on 21.05.2025
SR Grid and WR Grid
Augmentation of 2x500 | Approved RTM Not Informed to
MVA (7th & 8th), apphcable CTUIL vide letter
400/220 kV ICTs along dated 05.05.2025
with 220 kV CTUIL awarded
Sectionalizer bay (1 Set), the projects to the
3 220 kV BC (1 No.) bay implementing
and 220 kV TBC (1 No.) agency on
bay at Bikaner-IV PS 05.05.2025
4 OPGW laying work on | Approved RTM Not
’ 132 kV  Dharamnagar

1/50671/2025
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Sr. | Name of the Transmission Noted/ Mode of BPC Award/
No Scheme Recommended/ | Implementa Gazette
Approved tion notification
Dullavcherra and 132 kV applicable
Dullavcherra-Halaikandi
line
2.2 Status of transmission schemes where modifications was suggested/approved in 29" NCT
meeting:

S. Scheme where modifications was suggested Status

Nos.

1 Transmission system for proposed Green Hydrogen/Green | Informed to BPCs vide
Ammonia projects in Tuticorin area and the “Transmission system | letter dated 05.05.2025
for proposed Green Hydrogen/Green Ammonia projects in Kakinada
area, Madhya Pradesh (Phase-I)

2. Redundant Communication for Salal (NHPC) station Informed to CTUIL vide

3. Redundant Communication for Tuticorin GIS (PG) Substation letter dated 05.05.2025

4. OPGW replacement on 132kV Kabhilipara-Umiam Stg. III-Umiam
Stg. I - NEHU link & OPGW on 132kV Sarusajai
-Umtru line & UGFO NERLDC Guwahati to Kahilipara for backup
NERLDC

5. OPGW replacement on 132kV Nehu-Neigrihms-Khliehriat Ckt-1 &

UGFO from Tower 25 of 132kV Nehu-Mawlyndep line to NERLDC
Shillong

6. OPGW installation on 765 kV FatehpurVaranasi S/c line and
765 kV Fatehpur-Sasaram S/c line (proposed to be LILOed at New
Prayagraj)

7. Supply and installation of OPGW on existing 765 kV Gwalior-Satna
S/c Line which is proposed to be LILOed at
Karera (near Datiya) S/s under TBCB Project namely “Western
Region Expansion Scheme XXXIII (WRESXXXIII): Part B”

3 Modifications in the earlier approved/notified transmission schemes
3.1 Implementation of "Augmentation of 1x500 MVA, 400/230 kV ICT (7th) at

3.1.1 Representative from CTUIL stated that the transmission scheme "Augmentation of
1x500MVA, 400/230kV ICT (7th) at Tuticorin-II GIS Substation" was approved for
implementation under RTM through POWERGRID by NCT in its 28th meeting held on
06.03.2025. CTUIL vide letter dated 21.03.2025 intimated to POWERGRID to process with
the implementation of above scheme in line with the NCT.

Tuticorin-II GIS Sub-station" awarded under RTM Mode to POWERGRID

5
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He further mentioned that this transmission scheme has been approved as Associated
Transmission System (ATS).CTU has granted / received applications for grant connectivity
to 03 nos. of applicants considering augmentation of 1x500MVA, 400/230kV ICT (7™) at
Tuticorin-II GIS Substation as ATS. Applicants are required to submit consent for
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3.1.2

implementation of transmission schemes as ATS and followed by Conn-BG2 (towards cost
of ATS) on pro-rata basis of the connectivity quantum. In case the applicant(s) fails to
submit the Connectivity Bank Guarantees, the grant of connectivity is liable to be revoked
and augmentation of ICT (7™) may not be required. Applicant(s) still have timeline for
submission of Consent for implementation of 7" ICT as ATS and submission of Conn-BG2.
CTUIL has already requested POWERGRID to keep implementation of the scheme “on
Hold” till further communications from CTUIL.

Members noted the same.

3.2 DPR Project cost variation in “Augmentation of Transformation capacity at Bhuj-II PS

3.2.1

3.2.2

3.2.3

3.2.4

4

4.1

4.1.1

(GIS)” awarded under RTM

Chief Engineer (PSPA-II), CEA stated that the scheme was agreed in the 16™ meeting of
NCT held on 30.11.2023 under TBCB route with estimated cost of Rs. 428 crores and
implementation timeframe of 21 months. As single bid was received despite multiple
bidding attempts by the BPC, in the 27" meeting of NCT held on 06.02.2025, NCT
approved the implementation of the scheme “Augmentation of Transformation capacity at
Bhuj-II PS (GIS)” under RTM mode to POWERGRID Bhuj Transmission Limited with an
estimated cost of Rs. 428 Cr.

Representative from CTUIL mentioned that POWERGRID vide letter dated 05.05.2025 has
intimated CTUIL that the DPR cost of the project “Augmentation of transformation capacity
at Bhuj-II PS (GIS)” as Rs. 486.02 Cr. (December’24 price level) and requested to convey
approval/ratification of NCT for the revised project cost/DPR cost in line with CERC
directives and procedure issued to be followed by CTUIL for the projects costing < Rs. 100
Cr. in case variation of DPR cost is beyond 10% of CTUIL’s estimated cost as per para No.
4.4. of minutes of the 26™ meeting of NCT dated 30.01.2025.

Member (E&C), CEA stated that POWERGRID may approach CERC for any variation in
the cost and NCT may not take up the matter of cost variation.

Chairperson, CEA mentioned that the scheme was approved by the NCT in its 27" meeting
held in February’2025 without any revision of the cost provided in 16" meeting of NCT held
in November’2023. CTUIL was directed to revise the tentative cost of the scheme on
present price level and intimate the same to NCT.

New Transmission Schemes:

North Eastern Region Expansion Scheme-XXIII (NERES-XXIII)

Representative of CTUIL stated that Pasighat (Arunachal Pradesh) — Roing (POWERGRID)
— Tezu (POWERGRID) — Namsai (POWERGRID) 132 kV S/c on D/c corridor is owned by
POWERGRID. Pasighat (Arunachal Pradesh) S/s is of DoP, Arunachal Pradesh and Roing,
Tezu & Namsai substations are part of ISTS and owned by POWERGRID.
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4.1.2

4.1.3

4.1.4

4.1.5

4.2

4.2.1

4.2.2

Representative of CTUIL further stated that additional industrial demand of about 100 MW
(1st - 35MW and 2nd - 65MW) is expected at Niglok (Arunachal Pradesh) S/s. Niglok
(Arunachal Pradesh) is connected to Napit/New Pasighat and Likbali substations of DoP,
Arunachal Pradesh. POWERGRID, NERLDC and DoP, Arunachal Pradesh had mentioned
that owing to hilly and difficult terrain conditions in Arunachal Pradesh, 2™ circuit stringing
of Roing — Tezu — Namsai 132 kV S/c on D/c line also needs to be taken up for reliable
power supply in the area. Moreover, various new HEPs are coming up in Arunachal Pradesh
in these areas which require construction power as well. Thus, keeping in view upcoming
industrial demand, regular demand growth in eastern Arunachal Pradesh, and to improve
reliability of 132 kV system (predominantly S/c), it was agreed to take up 2nd circuit
stringing of various intra-state [Gerukamukh — Likabali — Niglok — Pasighat (New)] and
ISTS lines [Pasighat (Arunachal Pradesh) — Roing (POWERGRID) — Tezu (POWERGRID)
— Namsai (POWERGRID)]..

CTUIL informed that the scheme was awarded to POWERGRID for implementation under
RTM mode vide CTU OM dated 14-06-2024 with an estimated cost of Rs.73.47 Cr.
Further, POWERGRID vide letter dated 14-01-2025, requested CTUIL for reviewing the
approved project cost due to higher DPR cost (Rs. 200.15 Cr.) mainly due to RoW
compensation. CTUIL has done the revised costing based on September 2024 Price level
which works out to be X 117.65 Cr.

NCT expressed concern over the time gap of 7 months’ between the award of the scheme to
POWERGRID and POWERGRID’s letter to CTUIL informing higher project cost. NCT
opined that this time gap should be minimum. It was also opined that there may not be
implications of RoW as there is stringing of second circuit only on the existing line with
double circuit towers.

After deliberations, NCT directed CTUIL to obtain clarification from POWERGRID
regarding RoW compensation and verify the difference in the cost calculation. The agenda
with revised cost (at latest price level) to be put before NCT in the next meeting.

MoU between the Government of Rajasthan and Government of UAE for development
of 60 GW RE Projects in the State of Rajasthan.

Chief Engineer (PSPA-I), CEA stated that Government of UAE has signed a MoU with the
Ministry of New and Renewable Energy, Government of India on 09.01.2024 for investment
in RE capacity in India. To further this ultra-investment, a MoU was also signed between
the Government of Rajasthan and Government of UAE dated 22.10.2024 for development of
60 GW RE Projects in the State of Rajasthan.

He further mentioned that RVPN has submitted to MNRE that additional 60 GW RE
envisaged under MoU with UAE is huge quantum and cannot be consumed in the State of
Rajasthan alone, hence, RVPN has requested to plan necessary transmission system for
evacuation of power from 60 GW RE Projects of UAE in Rajasthan under ISTS.
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4.2.3

4.2.4

Chairperson, CEA stated that the locations of 60 GW generation haven’t been mentioned by
Rajasthan. Further, as it can be evacuated only through HVDC system, it is getting difficult
to identify the landing points. It was mentioned that out of 36 GW RE capacity planned to
be integrated to Intra state network in Rajasthan, connectivity of around 24 GW has been
granted, accordingly, development of remaining 12 GW RE capacity in Intra State may be
done under this 60 GW MoU.

After deliberations, NCT opined that MNRE may further examine/assess the feasibility of
the 60 GW generation in Rajasthan, and provide the inputs to NCT.

4.3 Transmission system for evacuation of power from Rajasthan REZ Ph-IV (Part-5 :6

4.3.1

4.3.2

GW) [Barmer Complex] Barmer-II: 6 GW (Solar)

Representative from CTUIL stated that in the 29" meeting of National committee on
Transmission (NCT) held on 17.04.25, agenda for Transmission system for evacuation of
power from Rajasthan REZ Ph-IV (Part-5 :6 GW) [Barmer Complex] Barmer-I1I: 6 GW
(Solar) was deliberated and it was decided that CTUIL shall carry out a life-time cost-
benefit analysis of BESS vis-a-vis proposed HVDC transmission schemes and present the
same in the forthcoming NCT meeting.

CTUIL carried out a cost comparison analysis of HVDC transmission system vis-a-vis 6000
MW BESS for 4 Hrs (1 Cycle per day), i.e,, 24000 MWh considering the following
assumptions for BESS cost estimation:

1) Recent Bid Value of GUVNL (April’25) for 500MW/2Hrs/2 Cycles per day cost of Rs
2,80,000/MW/Month (without any VGF) is taken as reference cost.

2) Useful life of BESS is considered 12 Years. ‘2’ Replenishments during 35 Years Life
(i.e., 3 life cycles).

3) After 12 Years, BESS cost is considered as 80% of recent bid value and after 24 Years,
BESS cost is considered as 60% of recent bid value cost.

4) Round Turn Efficiency of 85%.

5) Degradation factor at the end of each year is 2.5%

The Cost Comparison of BESS, vis -a vis LCC and VSC HVDC is as follows:

1/50671/2025

SI.

No

Technology Capacity Apprx. Cost

(in cr.)

LCC HVDC +800kV, 6000MW, Parallel Bipole along 24,974
with associated EHVAC system

VSC HVDC +600kV, 6000 MW, Double Bipole along 36,044
with associated EHVAC system

BESS 24000MWh, 6000 MW for 4 Hrs 59,721*
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(1 Cycle per day)

4.3.3

4.3.4

4.3.5

4.3.6

4.3.7

*Capital cost for BESS is calculated considering NPV @ 9.25% (as per CERC notified
Discount rate for computation of levelized transmission charges dated April 2, 2024)

Grid-India shared the following observations on the cost benefit analysis of BESS carried
out by CTUIL:

a. The balance of system (BoS) cost (for BESS with higher number of hours) should be
considered only one-time in the monthly charges

b. The Net Present Value (NPV) of the first and second replacements of BESS has been
determined by CTUIL only for the 12-year and 24-year milestones, respectively—i.e.
the capital outlays at those future points have been considered. Instead, these
replacement costs should be discounted back to the base valuation date (time zero) when
computing their NPV.

Grid-India stated that as per an independent cost-benefit analysis carried out by Grid-India
the capital cost of 6000 MW x 4 hour BESS (1 cycle per day, 9.25% discount rate and useful
life of 12 years) comes out to be competitive with respect to the estimated cost of VSC
based HVDC. The BESS would also provide arbitrage benefits to the Discom(s).

Grid-India further highlighted the following advantages of BESS over proposed HVDC
schemes:

e The gestation period of BESS is much lower than the gestation period of HVDC
systems which will facilitate faster integration of RE.

e With the rapid addition of solar generation, managing high grid frequency during solar

hours is becoming increasingly challenging. Thermal generators are being backed down
to technical minimum levels to the extent possible. Restriction on RE generation is also
being required on certain days to control high frequency. Inadequate generation
flexibility, currently, is a major challenge.
BESS can alleviate the generation flexibility challenge and enhance grid stability.
Therefore, prioritizing BESS deployment in regions like the Rajasthan RE complex
offers a more cost-effective, and timely solution for integrating renewable energy into
the grid.

On the LCC based HVDC alternative, Grid-India stated that the short circuit ratio (SCR) at
Barmer-II has been observed to be low (<2.5) in the planning studies. As per CEA
Connectivity Standards, the minimum SCR at point of interconnection of RE shall be greater
than five. Further, CEA’s Manual on Transmission Planning Criteria states that the
minimum SCR at the terminals of LCC based HVDC converter stations shall be greater than
three.

Considering that Barmer-II would be a radial station with low system strength, evacuating
6000 MW capacity via HVDC from this substation may be looked into. Stability related
issues are already being faced in the Rajasthan RE complex and this system may also

9
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4.3.8

4.3.9

4.3.10

4.3.11

4.3.12

witness similar stability challenges. Grid-India proposed that the RE capacity may be pooled
to a nearby station with high fault level such as Chittorgarh (SCMVA at 400 kV - ~34000
MVA in current time-frame). The HVDC may then be planned from such station to a
suitable location.

CTU stated that drawl transmission system for absorption of power from Barmer-II HVDC
is already identified through 765/400kV South Kalamb S/s in Western region, which has
been planned to cater to drawl requirement of Mumbai area and also for upcoming PSPs in
Talegaon area. At present considering the RE potential as well as RE applications received
in Rajasthan RE complex, more nos. of HVDCs (each of 6GW) are envisaged. As landing
point for drawl of power from envisaged HVDCs is yet to be identified, some HVDC
transmission schemes may be avoided with BESS as an alternative. However, detailed
deliberation on optimal location of BESS as well as cost-benefit analysis comparing BESS
and HVDC is required. Further, landing point of another HVDC from a Lakadia area to
Alephata/ Pune has similarly been identified to cater to demand in the Pune area.

CTU stated that with proposed scheme SCR of Barmer-II PS is about 5, however in case
both HVDC and RE capacity contribution considered for SCR calculation, SCR value
comes out to be about 2.5. The SCR of 400kV Barmer-II PS may further improve with
future interconnection planned in Barmer complex as well as with integration of SynCons, if
required.

CTU further stated that integration of RE power to other intermediate sub stations through
EHVAC system i.e. Ajmer, Chittorgarh, Beawar, Rishabdeo etc. and its further evacuation
through HVDC from intermediate substations is not feasible due to space constraint in the
above substations.

NCT opined that as this HVDC system has already been agreed by RPCs, the same may be
taken up for implementation. However, looking into the huge RE potential in Rajasthan,
BESS may be considered along with RE potential to be developed subsequently.

After deliberations, the transmission scheme “Transmission system for evacuation of power
from Rajasthan REZ Ph-IV (Part-5 :6 GW) [Barmer Complex] Barmer-II: 6 GW (Solar)
(LCC Configuration)” was recommended to be implemented under TBCB mode as follows:

SI.

Name of the scheme and tentative implementation Estimated Cost | Remarks
timeframe (X Crore)

Transmission system for evacuation of power from Recommended for
Rajasthan REZ Ph-IV (Part-5 :6 GW) [Barmer 24,974 implementation
Complex] Barmer-II. 6 GW (Solar) (LCC under TBCB by
Configuration) RECPDCL
Tentative implementation timeframe: 54 months from
allocation of project (Pole-1: 48 months, Pole-2: 54
months

4.3.13

Detailed scope of the scheme is given below:

10
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SL.

No.

Description of Transmission Element

Scope of work

(Type of Substation/Conductor
capacity/km/no. of bays etc.)

Establishment of 400/220kV, 6x500MVA S/s at
suitable location near Barmer (Barmer-II Substation)
along with 2x125 MVAr bus reactor

Future provisions (excl. scope of present scheme):

» 400 kV line bays along with switchable line

reactor —6

400 kV line bays —4 Nos.

400 kV Bus Reactor along with bays: 1 No.

400/220 kV ICT along with bays-4 Nos.

400 kV Sectionalization bays: 2 sets

220 kV line bays for connectivity of RE

Applications -5 Nos.

220kV Sectionalization bay: 2 sets

220 kV BC (2 Nos.) & TBC (2 Nos.)

2 Nos. of Syncon units* at 400kV level along with

2 nos. of 400kV bays

» STATCOM (2x+300 MVAr, 4x125 MVAr MSC,
2x125 MVAr MSR) along with 400 kV bays (2
Nos.)

*1 No. of SynCon unit comprises dynamic support of

+300MVAr/-200MVAr (Minimum) & Short circuit

contribution at PCC of 1200MVA (Minimum)) (Value

of inertia (MW-secs) shall be provided in RfP

document)**

VVVYVYVYY

Y V V

Barmer-II PS - AIS

* 400/220 kV 500 MVA ICTs- 6 Nos.
® 400 kV ICT bays- 6 Nos.

e 220 kV ICT bays- 6 Nos.

e 125 MVAr Bus Reactor-2 Nos.

® 400 kV Bus reactor bays- 2 Nos.

e 400kv line bays— 4 Nos. (for RE
interconnection)

e 220KV line bays — 7 Nos. (for RE
connectivity)

e 220kV Sectionalization bay: 1 set
e 220kV BC (2 Nos.) & TBC (2 Nos.)
e 400kV sectionaliser bay- 1 Set

1/50671/2025

LILO of both ckts of 400 kV Fatehgarh-IV PS -
Barmer-I PS at Barmer-II PS

Line Length ~ 10 km
(LILO length ~ 10 km)

e 400 kV line bays-4 Nos. (at Barmer-II
PS end)

400 kV Barmer-II PS - Barmer-I PS D/c line (Quad)

Line Length — (~30 km)

e 400 kV line bays at Barmer-II PS — 2
Nos.

® 400 kV line bays at Barmer-I PS S/s — 2
Nos.

Establishment of 6000 MW, + 800 kV Barmer-II
(HVDC) [LCC] terminal station (4x1500 MW) at a
suitable location near Barmer-II substation

HVDC terminal station (£ 800 kV, 3000
MW (Bipole configuration)- 2nos.)

> 400/33 kV, 2x50 MVA transformers
for exclusively supplying auxiliary

11
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SL.

No.

Description of Transmission Element

Scope of work

(Type of Substation/Conductor
capacity/km/no. of bays etc.)

power to HVDC terminal.
>

Establishment of 6000 MW, + 800kV South Kalamb
S/s (HVDC) [LCC] terminal station (4x1500 MW) at
a suitable location near South of Kalamb

HVDC terminal station (+ 800 kV, 3000
MW (Bipole configuration)- 2 Nos.)

+800 kV HVDC Bipole line (Hexa lapwing) between
Barmer-II (HVDC) & South Kalamb (HVDC) (with
parallel Dedicated Metallic Return) (capable to
evacuate 6000MW) [with 100% reverse power
capability]

Line Length — (~900 km)

Augmentation of South Kalamb S/s* by 4x1500MVA,
765/400kV ICTs (3 on 400kV & 765kV Section-IT &
1 No. on 400kV & 765kV Section-I) along with
2x330 MVAR, 765 kV bus reactor & 2x125 MVAR,
420 kV bus reactor on Section-II. The Section-II will
be established under a different network expansion
scheme in WR as per details given below*

(2x1500 MW HVDC Bipole-I to be terminated on 400
kV Sec-I & 2x1500 MW HVDC Bipole-II to be
terminated on 400 kV Sec-II of South Kalamb S/s &
765kV bus sectionalizer to be kept normally closed &
400kV bus sectionalizer to be kept normally open)

® 765/400 kV 1500 MVA ICTs- 4 Nos.

e 765 kV ICT bays- 4 Nos.

® 400 kV ICT bays- 4 Nos.

® 330 MVAr Bus Reactor-2 Nos. (at bus
section-II)

® 765 kV Bus reactor bays- 2 Nos. (at bus
section-II)

® 125 MVAr Bus Reactor-2 Nos. (at bus
section-1I)

® 400 kV Bus reactor bays- 2 Nos. (at bus
section-II)

2 Nos. of Syncon units at 400kV level of Barmer-II
PS

(1 No. of SynCon unit comprises dynamic support of
+300MVAr/-200MVAr (Minimum) & Short circuit
contribution at PCC of 1200MVA (Minimum))
(Value of inertia (MW-secs) shall be provided in RfP
document) **

® Syncon units — 2 Nos.
® 400 kv line bays — 2 Nos.

1/50671/2025

#South Kalamb S/s establishment with 2x1500 MVA, 765/400 kV ICTs with 2x330 MVAR, 765 kV bus reactor
and 2x125 MVAR, 420 kV bus reactor alongwith LILO of Pune-III — Boisar-II 765 kV D/c line (presently

under bidding stage).

* Network Expansion Scheme: Creation of New 765kV & 400kV Bus Sections-II & III through 765 kV
Sectionalization bay: 2 sets & 400 kV Sectionalization bay: 2 sets alongwith 2x330 MVAR, 765 kV bus
reactor & 2x125 MVAR, 420 kV bus reactor on Section-III is being proposed along with ICT augmentation
(3x1500MVA, 765/400kV ICTs) at Bus Section -III at both 765kV & 400KkV levels alongwith downstream
400kV lines at bus section-III from South Kalamb S/s with implementation timeframe of 24 months from
effective date. [400kV Sectionaliser between Sections-I & I & between sections-II & III to be normally open.
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Further, 765kV sectionaliser between Sections-I & II & between II & III shall be kept normally closed. The
400kV sectionalisers can be closed under contingency conditions. ].

**The above are as per discussions with OEMs and the under-excitation limit is as considered by the
committee formed under Chairmanship of Member Secretary, NRPC along with members from CEA, NLDC,
NRLDC, NTPC, BHEL, CTU and STUs to do futuristic analysis for requirement of Synchronous Condensers
based on the inertia considerations for Northern Region

4.3.14 NCT further directed CTUIL to:

(i). Prepare specifications to enable technology agnostic bidding of HVDC systems in future, and
present the same to NCT.

(ii). Carry out detailed cost-benefit analysis comparing BESS and HVDC alternatives, including the
modalities for bidding out BESS projects and present the same to NCT.

5 Communication schemes:

5.1 OPGW installation on existing 400 kV Sikar (PG) — Agra (PG) D/c line (owned by PG)

which is proposed to be LILO at 400 kV GSS Kumher (RRVPN)

5.1.1 Representative of CTUIL stated that LILO of existing 400 kV Sikar-Agra D/c line is
proposed at 400 kV GSS Kumher (RRVPN) under Intra-State by RVPNL. On the LILO
portion RVPNL is installing OPGW, however on main line i.e. 400kV Sikar — Agra D/c
OPGW is not available as per the inputs received from POWERGRID

5.1.2 He further stated that to meet data, voice & protection requirements between Agra, Sikar &
Kumbher Substations after LILO, OPGW needs to be installed over the 400 kV Sikar-Agra
D/c line (386 Km) which is proposed to be LILO at 400 kV GSS Kumher (RVPN).

5.1.3 After deliberations, the communication scheme “OPGW installation (48F) on existing 400
kV Sikar (PG) — Agra (PG) D/c line (owned by PG) which is proposed to be LILO at 400
kV GSS Kumher (RRVPN)” was approved for implementation under RTM route as
mentioned below:

5.1.4 Summary of the scheme is given below:

SL Name of the scheme and tentative implementation Estimated Cost | Remarks

No. timeframe (X Crore)

1. OPGW installation (48F) on existing 400 kV Sikar Approved  under

(PG) — Agra (PG) D/c line (owned by PG) which is 26.49 RTM through
proposed to be LILO at 400 kV GSS Kumbher POWERGRID
(RRVPN)
Tentative implementation timeframe: Matching time
frame with transmission scheme of “LILO of one
circuit of 400kV Sikar — Agra D/c (Quad Moose) line
at 400 kV GSS Kumher (6.5 ckm) along with 80
MVAR, 420 kV switchable line reactor at Kumher end
of Sikar — Kumher 400 kV section”

5.1.5 Detailed scope of the scheme is given below:

13
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Sl. No. Scope of the scheme

Supply and Installation of 48 Fiber OPGW on existing 400 kV Sikar (PG) — Agra
(PG) D/c line (owned by PG) (386 km) including Repeater which is proposed to be
LILO at 400 kV GSS Kumher (RRVPN) including FOTE at Sikar S/s (PG) & Agra
S/s (PG).

Total OPGW - 386 kms.
Total FOTE — 2 Nos.

Repeater- 1 No.

5.2 OPGW installation on existing 220 kV Chittorgarh (RVPN)-RAPP B (NPCIL) D/c Line

(owned by PG) which is proposed to be LILO at RRVPNLs 220 kV GSS Begun

(Chittorgarh)

5.2.1 Representative of CTUIL stated that LILO of both circuits of 220 kV D/c Chittorgarh-
RAPP-B lines has been proposed for creation of 220 kV GSS Begun (Chittorgarh) under
Intra-State scheme by RVPNL. On the LILO portion RVPNL is installing OPGW, however
as per the inputs received from POWERGRID, OPGW is not available on 220 kV
Chittorgarh-RAPP B D/c Line

5.2.2 He further stated that to meet data, voice & protection requirements between Chittorgarh,
RAPP-B & Begun Substations after LILO, OPGW needs to be installed over the 220 kV
Chittorgarh-RAPP B D/c line (130 kms) which is proposed to be LILO at 220 kV GSS
Begun (Chittorgarh) of RRVPNL.

5.2.3 After deliberations, the communication scheme “OPGW installation (48F) on existing 220
kV Chittorgarh (RVPN)-RAPP B (NPCIL) D/c Line (owned by PG) which is proposed to be
LILO at RRVPNLs 220 kV GSS Begun (Chittorgarh)” was approved for implementation
under RTM route as mentioned below:

5.2.4 Summary of the scheme is given below:

SI. Name of the scheme and tentative implementation | Estimated Cost | Remarks

No. timeframe (X Crore)

1. OPGW installation (48F) on existing 220 kV 8.55 Approved under
Chittorgarh (RVPN)-RAPP B (NPCIL) D/c Line RTM through
(owned by PG) which is proposed to be LILO at POWERGRID
RRVPNL’s 220 kV GSS Begun (Chittorgarh)

Tentative implementation timeframe: Matching time
frame with transmission scheme of “LILO of 220 kV
Chittorgarh-RAPP B D/c Lines at RVPNs proposed
220 kV GSS Begun (Chittorgarh)”

5.2.5 Detailed scope of the scheme is given below:
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Sl. No. Scope of the scheme

Supply and Installation of 48 Fiber OPGW on existing 220 kV Chittorgarh
(RRVPNL)-RAPP B (NPCIL) D/c Line (owned by PG) (130 kms.) which is proposed
to be LILO at RVPNs 220 kV GSS Begun (Chittorgarh) including FOTE at
Chittorgarh S/s (RRVPNL) & RAPP B station (NPCIL).

Total OPGW - 130 kms.
Total FOTE — 2 Nos.

5.3 Transmission system Replacement of Coriant make FOTE at Alusteng, Drass, Kargil,

5.3.1

Khalsti, Leh S/s

The agenda was withdrawn by CTUIL.

5.4 Scheme for laying of OPGW on ISTS lines in Eastern Region

5.4.1

5.4.2

5.4.3

5.4.4

Representative of CTUIL stated that, OPGW on below mentioned lines have been installed
& commissioned by POWERGRID during the period 2004- 2005. The links were
commissioned by POWERGRID telecom dept (PDT).

a) 400kV Prayagraj (Allahabad)-Sasaram (214.42 km)
b) 400kV Farakka —Sagardighi II -Jeerat (304.16 km)

c) 400kV Indravati-Rengali-Talcher (377.31 km)
d) 400kV Malda - Purnea & 400kV Purnea -Binaguri (367.36 km)
e) 400kV Binagauri-Bongaigaon (239.81 km)

These links are being utilized for sensitive and critical grid management data to
RLDC/NLDC from sub-stations and SLDCs

Representative from CTUIL informed that the concerned OPGW lines have been in service
for over 15 years and are experiencing frequent interruptions, necessitating their
replacement. It was further mentioned that to ensure continuity of data communication and
avoid service disruptions during the replacement process, the new OPGW is proposed to be
laid by replacing the earth wire on the second peak of the tower. After implementation of the
above scheme the present ULDC and POWERTEL traffic shall be shifted on newly laid
OPGW. The existing OPGW link shall continue to serve as earth wire and any utilization of
the fibers of existing OPGW shall be done with prior intimation to CEA and CTU.

Chairperson, CEA enquired about the methodology adopted for determining the replacement
of OPGW lines. He further asked whether Grid-India has observed any disruption of due to
communication link failure.

Grid-India clarified that due to automatic rerouting of data through alternate communication
links, service disruptions may not be evident, and not all OPGW failures may be detectable
at their end.
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5.4.5 Chairperson, CEA stated that CTUIL has recently commissioned the Unified Network
Management System (UNMS), which should provide comprehensive visibility into such
communication links. He directed CTUIL to monitor link-loss events and assess the
continued usability of the existing fibre. He further stated that some mechanism for
ascertaining the requirement for replacement of OPGW after completion of its useful life
needs to be formulated. He further suggested that international best practices may be
adopted while doing performance checks of these communication links.

5.4.6 After deliberations, NCT directed CTUIL to carry out detailed study as mentioned above
and bring comprehensive agenda in the NCT.

6 Status of the bids under process by BPCs

6.1 The BPCs (RECPDCL and PFCCL) have made presentations on the status of under bidding
schemes. Summary of the same is given below:

1/50671/2025

S.No. Region(s) RECPDCL PFCCL
1. Lol issued and SPV to be transferred 01 03
2. Bids Under Evaluation 00 02
3. RfP issued and bids to be submitted 05 07
4. RfP yet to be issued 02 01
5. RfP bid submission on hold 01 00
TOTAL 09 13

6.2 Members noted the status of the schemes under bidding.

kg
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Summary of the deliberations of the 30™ meeting of NCT held on 30" May, 2025

I. Modification in the earlier approved/notified transmission schemes:

1. DPR Project cost variation in “Augmentation of Transformation capacity at Bhuj-II
PS (GIS)” awarded under RTM

Member (E&C), CEA stated that POWERGRID may approach CERC for any variation in
the cost and NCT may not take up the matter of cost variation.

Chairperson, CEA mentioned that the scheme was approved by the NCT in its 27" meeting
held in February’2025 without any revision of the cost provided in 16™ meeting of NCT held
in November’2023. CTUIL was directed to revise the tentative cost of the scheme on
present price level and intimate the same to NCT

II. ISTS Transmission schemes, costing greater than X 500 Crore, recommended by NCT to
MoP under TBCB:
The ISTS transmission schemes recommended by NCT to MoP are given below:
Sl Name of Transmission Implemen | Tentative BPC Estimated
No. Scheme tation Implementation Cost
Mode timeframe
X Crs.)
1. | Transmission system for | TBCB 54 months from | RECPDCL 24,974

evacuation of power from
Rajasthan REZ Ph-IV (Part-
5: 6 GW) [Barmer Complex]
Barmer-II: 6 GW (Solar)
(LCC Configuration)

allocation of project
(Pole-1: 48 months,
Pole-2: 54 months

The broad scope of the above ISTS schemes to be notified in Gazette of India is as given below:

Sl Name of Scheme & | Broad Scope Bid Process

No. Tentative implementation Coordinator
timeframe

1. | Transmission system for i.  Establishment of 400/220kV, | RECPDCL

evacuation of power from 6x500MVA S/s at suitable location

Rajasthan REZ Ph-1V (Part-5:
6 GW) [Barmer Complex]
Barmer-II: 6 GW (Solar)
(LCC Configuration)

Implementation Timeframe:
54 months from allocation of
project (Pole-1: 48 months,
Pole-2: 54 months

ii.

ii.

iv.

near Barmer (Barmer-II Substation)
along with 2x125 MV Ar bus reactor
LILO of both ckts of 400 kV
Fatehgarh-IV PS - Barmer-I PS at
Barmer-II PS

400 kV Barmer-II PS - Barmer-I PS
D/c line (Quad)

Establishment of 6000 MW, + 800
kV ~ Barmer-II (HVDC) [LCC]
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III.

vi.

vii.

viil.

terminal station (4x1500 MW) at a
suitable location near Barmer-II
substation

Establishment of 6000 MW, + 800kV
South Kalamb S/s (HVDC) [LCC]
terminal station (4x1500 MW) at a
suitable location near South of
Kalamb

+800 kV HVDC Bipole line (Hexa
lapwing) between Barmer-1I (HVDC)
& South Kalamb (HVDC) (with
parallel Dedicated Metallic Return)
(capable to evacuate 6000MW) [with
100% reverse power capability]
Augmentation of South Kalamb S/s#
by 4x1500MVA, 765/400kV ICTs (3
on 400kV & 765kV Section-1I & 1
No. on 400kV & 765kV Section-I)
along with 2x330 MVAR, 765 kV
bus reactor & 2x125 MVAR, 420 kV
bus reactor on Section-II.

2 Nos. of Syncon units at 400 kV
level of Barmer-II PS

(Detailed scope as approved by 30™
NCT and subsequent amendments
thereof)

Communication schemes approved by NCT
Sl. | Name of Transmission | Impleme | Tentative Impleme | Estimated
No. | Scheme ntation Implementation nting Cost
Mode timeframe Agency (Rs. Crs)
1. OPGW installation (48F) Matching time frame with | POWER 26.49
on existing 400 kV Sikar transmission scheme of | GRID
(PG) — Agra (PG) D/c line | RTM “LILO of one circuit of
(owned by PG) which is 400kV Sikar — Agra D/c
proposed to be LILO at 400 d M I 400
kV GSS Kumher (RRVPN) (Quad Moose) line at
kV GSS Kumbher (6.5 ckm)
along with 80 MVAR, 420
kV switchable line reactor
at Kumher end of Sikar —
Kumbher 400 kV section”
2. OPGW installation (48F) | RTM Matching time frame with | POWER 8.55
on existing 220 kV transmission scheme of | GRID
B (NPCIL) D/c Line
18
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(owned by PG) which is
proposed to be LILO at
RRVPNLs 220 kV GSS
Begun (Chittorgarh)

Chittorgarh-RAPP B Di/c
Lines at RVPNs proposed
220 kV GSS Begun
(Chittorgarh)”

19
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List of participants of the 30" meeting of NCT

Sh. Ghanshyam Prasad, Chairperson, CEA & Chairman, NCT
Sh. Ajay Talegaonkar, Member (E&C)

Sh. A. Balan, Member (PS)

Sh. Ishan Sharan, Chief Engineer (PSPA-I)

Sh. S.K. Maharana, Chief Engineer (PCD)

Sh. B. S. Bairwa, Chief Engineer (PSPA-II)

Sh. Rahul Raj, Director (PSPA-II)

Sh. Farooque Igbal, Director (PSPA-II)

Sh. Pranay Garg, Deputy Director (PSPA-II)

10. Sh. Nitin Deswal, Deputy Director (PSPA-I)

. Sh. Manish Kumar Verma, Assistant Director (PSPA-II)

Sh. Om Kant Shukla, Director (Trans.)

Sh. K.B. Jagtap, MS (NERPC)
Sh. V. K. Singh, MS (NRPC)
Smt. Raheela Wani, MD, JKPTCL
Sh. P D Lone, SE, WRPC

Sh. N.S. Mondal, MS (ERPC)
Director (Transmission), KSEBL

MNRE:
1. Sh. Abhay Bakre, Mission Director (NGHM)

SECI:

1.
2.

Sh. Vineet Kumar, DGM
Sh. R. K. Agarwal, Consultant

NITI AYOG:

1.

Sh. Manoj Kumar Upadhyay, Dy. Adviser

CTUIL:

1.

LN WN

Sh. Ashok Pal, COO

Ms. Manju Gupta, Dy. COO

Sh. K.K. Sarkar, Sr. GM

Sh. Shiv Kumar Gupta, Sr. DGM
Sh. P.S. Das, Sr. GM

Ms. Nutan Mishra, Sr. GM

Sh. Sandeep Kumawat, DGM
Sh. VMS Prakash Y, DGM

Sh. Ajay Dahiya, DGM
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10. Sh. Malla Mahendra, Chief Manager
11. Sh. Pratyush Singh, Chief Manager

GRID India:

1.
2.
3.
4.

Sh. S.C. Saxena, CMD

Sh. Rajiv Porwal, Director (SO)

Sh. Vivek Pandey, CGM (SO)

Sh. Priyam Jain, Chief Manager (SO)

RECPDCL

1.

Sh. Anil Kumar Parela, Chief Manager

PFCCL

1.
2.

Sh. Naveen Phougat, GM
Sh. Deepak Kumar, Dy. Manager

Expert Member

1. Sh. Ravinder Gupta, Ex Chief Engineer, CEA
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MINISTRY OF POWER
NOTIFICATION
New Delhi, the 28th August, 2025

S.0. 3965(E).— In exercise of the powers conferred by sub-para 3.2 of Para 3 of the Guidelines circulated
under Section 63 of the Electricity Act, 2003 (No. 36 of 2003), the Central Government, on the recommendations of
30" meeting of National Committee on Transmission, hereby notifies the following transmission scheme under TBCB
mode, with details of respective Bid-Process Coordinator (BPC): -

SI No.Name & Scope of the Transmission Scheme
1. Transmission system for evacuation of power from Rajasthan REZ Ph-IV (Part-5: 6 GW) [Barmer
Complex] Barmer-1I: 6 GW (Solar) (LCC Configuration)

Tentative implementation timeframe: 54 months from allocation of project (Pole-1: 48 months, Pole-2: 54
months)

BPC: REC Power Development and Consultancy Limited

Scope: i B
SL Description of Transmission Element Scope of work
No. (Type of Substation/Conductor

capacity/km/no. of bays etc.)
1. Establishment of 400/220 kV, 6x500 MVA |¢ Barmer-II PS — AIS

S/s at suitable location near Barmer (Barmer- MV
11 Substation) along with 2x125 MVAr bus FAODIZSONESE A ICTs- 6 Nos.
e 400 kV ICT bays- 6 Nos.

reactor

e 220 kV ICT bays- 6 Nos.
e 125 MVAr Bus Reactor-2 Nos.
o 400 kV Bus reactor bays- 2 Nos.

Future provisions (excl. scope of present

scheme); e 400 kV line bays— 4 Nos. (for RE
interconnection)

> 400 kV line bays along with e 220 kV line bays — 7 Nos. (for RE connectivity)
switchable line reactor — 6 e 220 kV Sectionalization bay: 1 set

> 400 kV line bays — 4 Nos. e 220 kV BC (2 Nos.) & TBC (2 Nos.)

> 400 kV Bus Reactor along with bays: | [ 400 kV sectionaliser bay- 1 Set
No.

> 400/220 kV ICT along with bays- 4
Nos.

> 400 kV Sectionalization bays: 2 sets
> 220 kV line bays for connectivity of

266



THE GAZETTE OF INDIA : EXTRAORDINARY [PART II—SEC. 3(ii)]

RE Applications - 5 Nos.
> 220 kV Sectionalization bay: 2 scts
220 kV BC (2 Nos.) & TBC (2 Nos.)
> 2 Nos. of Syncon units* at 400 kV
level along with 2 nos. of 400 kV bays
> STATCOM (2x+300 MVAr, 4x123
MVAr MSC, 2x125 MVAr MSR)
along with 400 kV bays (2 Nos.)

A2

*(1 No. of SynCon unit comprises dynamic
support of +300 MVAr -200 MVAr
(Minimum) & Short circuit contribution at
PCC of 1200 MVA (Minimum)) (Value of
inertia (MW-secs) shall be provided in RIP
document)**
LILO of both ckts of 400 kV Fatehgarh-IV e Line Length ~ 10 km (LILO length ~ 10 km)
PS - Barmer-1 PS at Barmer-II PS « 400 KV line ba s- 4 Nos. at Barmer-II PS end
400 kV Barmer-II PS - Barmer-I PS D/c line o ine Length ~30 km
(Quad) « 400 KV line bays at Barmer-II PS — 2 Nos.
e 400 kV line bays at Barmer-I PS S/s —2 Nos.

Establishment of 6000 MW, + 800 kV ¢ HVDC terminal station (+ 800 kV, 3000 MW
Barmer-II (HVDC) [LCC] terminal station  (Bipole configuration)- 2 nos.)
(4x1500 MW) af a suitable location near 400/33 KV, 2x50 MVA transformers for
Barmer-II substation exclusively supplying auxiliary power to HVDC
terminal
Establishment of 6000 MW, + 800 kV South ¢ HVDC terminal station (+ 800 kV, 3000 MW
Kalamb S/s (HVDC) [LCC] terminal station  (Bipole configuration)- 2 Nos.)
(4x1500 MW) at a suitable location near
South of Kalamb
+800 kV HVDC Bipole line (Hexa lapwing) e Line Length ~900 km
between Barmer-Il (HVDC) & South
Kalamb (HVDC) (with parallel Dedicated
Metallic Return) (capable to evacuate 6000
MW  with 100% reverse ower ca abilit
Augmentation of South Kalamb S/s* by e 765/400 kV 1500 MVA ICTs- 4 Nos.
4x1500 MVA, 765/400 kV ICTs (3 on 400
KV & 765 KV Section-Tl & 1 No. on 400 kv ° 10> KV ICT bays- 4 Nos.
e 400 kV ICT bays- 4 Nos.

& 765 kV Section-I) along with 2x330
MVAR, 765 kV bus reactor & 2x125 ¢ 330 MVAr Bus Reactor-2 Nos. (at bus section-

MVAR, 420 kV bus reactor on Section-1I. 1)
The Section-II will be established under a 765 kV Bus reactor bays- 2 Nos. (at bus section-
different network expansion scheme in WR )

as per details given below™ s 125 MVAr Bus Reactor-2 Nos. (at bus section-

(2x1500 MW HVDC Bipolel to be 1

terminated on 400 kV Sec-1 & 2x1500 MW °® 400 kV Bus reactor bays- 2 Nos. (at bus section-
HVDC Bipole-II to be terminated on 400 kV 1)

Sec-1I of South Kalamb S/s & 765 kV bus

sectionalizer to be kept normally closed &

400 kV bus sectionalizer to be kept normally

o en
2 Nos. of Syncon units at 400 kV level of o Syncon units — 2 Nos.
Barmer-II PS « 400 kV line bays — 2 Nos.

(1 No. of SynCon unit comprises dynamic
support of +300 MVAr/-200 MVAr
(Minimum) & Short circuit contribution at
PCC of 1200 MVA Minimum  Value of

267



[T H—@S 3(ii)] AT T ST : SAHTETLT 7

inertia (MW-secs) shall be provided in RfP
document)**
#South Kalamb S/s establishment with 2x1500 MVA, 765/400 kV ICTs with 2x330 MVAR, 765
KV bus reactor and 2x125 MVAR, 420 kV bus reactor alongwith LILO of Pune-II— Boisar-11 765
kV Df/c line (presently under bidding stage).

* Network Expansion Scheme: Creation of New 765 kV & 400 kV Bus Sections-1I & IiI through
765 kV Sectionalization bay: 2 sets & 400 kV Sectionalization bay: 2 sets alongwith 2x330
MVAR, 765 kV bus reactor & 2x125 MVAR, 420 kV bus reactor on Section-III is being proposed
along with ICT augmentation (3x1500 MVA, 765/400 kV ICTs) at Bus Section -III at both 765
KV & 400 kV levels alongwith downstream 400 kV lines at bus section-IIT from South Kalamb S/s
with implementation timeframe of 24 months from effective date. [400 kV Sectionaliser between
Sections-1 & 11 & between sections-11 & III to be normally open. Further, 765 kV sectionaliser
between Sections-I & 1I & between II & III shall be kept normally closed. The 400 kV
sectionalisers can be closed under contingency conditions.].

** The above are as per discussions with OEMs and the under-excitation limit is as considered by
the committee formed under Chairmanship of Member Secretary, NRPC along with members from
CEA, NLDC, NRLDC, NTPC, BHEL, CTU and STUs to do futuristic analysis for requirement of
Svnchronous Condensers based on the inertia considerations for Northern Region

2. The appointment of the Bid Process Coordinator is subject to the conditions laid down in the Guidelines issued
by Ministry of Power in this regard, amended from time to time.

3. BPCs shall ensure RoW optimization as per the CEA’s Committee report dated 24.09.2024 for calculation of
reduction of Right of Way (RoW) Width through Technological Options.

4. Further, the route must be finalised after validation on PM Gati Shakii portal and physical survey.

[F. No. 15/3/2018- Trans- Part(4)]
NAOREM INDRAK UMAR SINGH, Under Secy. (Transmission)

Uploaded by Dte. of Printing at Government of India Press, Ring Road, Mayapuri, New Delhi-110064
and Published by the Controller of Publications, Delhi-110054. Suesrmwe sarromres
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GOVERNMENT OF INDIA
MINISTRY OF CORPORATE AFFAIRS

Central Registration Centre
Certificate of Incorporation

[Pursuant to sub-section (2) of section 7 and sub-section (1) of section 8 of the Companies Act, 2013 (18 of 2013) and rule
18 of the Companies (Incorporation) Rules, 2014]

| hereby certify that BARMER HVDC POWER TRANSMISSION LIMITED is incorporated on this THIRTY day of
SEPTEMBER TWO THOUSAND TWENTY FIVE under the Companies Act, 2013 (18 of 2013) and that the company is
Company limited by shares

The Corporate Identity Number of the company is U42202DL2025G01456212
The Permanent Account Number (PAN) of the company is AAOCB0010A*

The Tax Deduction and Collection Account Number (TAN) of the company is DELB31164A*

Given under my hand at Manesar this THIRTY day of SEPTEMBER TWO THOUSAND TWENTY FIVE

Certification signature by DS MINISTRY OF CORPORATE
AFFAIRS , CRC MANES, C@MCA.GOV.IN>,
Validity Unknown

Digitally signe
DS MINISTR ORPORATE
AFFAIRS, C NESAR 2

Date: 2025.09.30 14:22:07 IST

Satish Kumar

Assistant Registrar of Companies/ Deputy Registrar of Companies/ Registrar of Companies
For and on behalf of the Jurisdictional Registrar of Companies

Registrar of Companies

Central Registration Centre

Disclaimer: This certificate only evidences incorporation of the company on the basis of documents and declarations of the
applicant(s). This certificate is neither a license nor permission to conduct business or solicit deposits or funds from public.
Permission of sector regulator is necessary wherever required. Registration status and other details of the company can be

verified on mca.gov.in
Mailing Address as per record available in Registrar of Companies office:

BARMER HVYDC POWER TRANSMISSION LIMITED
CORE-4, SCOPE COMPLEX, 7, LODHI ROAD, Lodi Road, New Delhi, South Delhi- 110003, Delhi

*as issued by Income tax Department
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RFP for Selection of Bidder as Transmission Service Provider

SINGLE STAGE REQUEST FOR PROPOSAL
DOCUMENT

FOR

SELECTION OF BIDDER AS TRANSMISSION SERVICE
PROVIDER THROUGH TARIFF BASED COMPETITIVE
BIDDING PROCESS

TO
ESTABLISH INTER-STATE TRANSMISSION SYSTEM

FOR

TRANSMISSION SYSTEM FOR EVACUATION OF
POWER FROM RAJASTHAN REZ PH-1V (PART-5: 6 GW)
[BARMER COMPLEX] BARMER-II: 6 GW (SOLAR) (LCC

CONFIGURATION)

ISSUED BY

REC Power Development and Consultancy Limited
(A wholly owned subsidiary of REC Limited)

Registered Office:
Core-4, SCOPE Complex,
7, Lodhi Road, New Delhi — 110 003
Email: vijay.kulkarni@recpdcl.in & thcb@recpdcl.in

28.01.2026

REC Power Development and Consultancy Limited 1
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RFP for Selection of Bidder as Transmission Service Provider

REC Power Development and Consultancy Limited
(A wholly owned subsidiary of REC Limited)
Core-4, SCOPE Complex,

7, Lodhi Road, New Delhi — 110 003

Request for Proposal Document for selection of Bidder as Transmission Service Provider
through tariff based competitive bidding process to establish Inter-State Transmission
system for “Transmission system for evacuation of power from Rajasthan REZ Ph-1V
(Part-5: 6 GW) [Barmer Complex] Barmer-II: 6 GW (Solar) (LCC Configuration)” is
issued by REC Power Development and Consultancy Limited.

This RFP document is issued to -

My/s.

Chief Executive Officer,
REC Power Development and Consultancy Limited
(A wholly owned subsidiary of REC Limited)

Email:
Place:
Date:

Signature: ...

REC Power Development and Consultancy Limited 2
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RFP for Selection of Bidder as Transmission Service Provider

REQUEST FOR PROPOSAL NOTIFICATION

REC Power Development and Consultancy Limited
(A wholly owned subsidiary of REC Limited)
Core-4, SCOPE Complex,

7, Lodhi Road, New Delhi — 110 003

Ministry of Power, Government of India vide its notification no. 3860 [F No. 15/03/2018-
Trans- Part(4)] dated 29.08.2025 has notified REC Power Development and Consultancy
Limited (RECPDCL) to be the Bid Process Coordinator (BPC) for the purpose of selection
of Bidder as Transmission Service Provider (TSP) to establish Inter-State transmission
system for “Transmission system for evacuation of power from Rajasthan REZ Ph-1V
(Part-5: 6 GW) [Barmer Complex] Barmer-II: 6 GW (Solar) (LCC Configuration)”
through tariff based competitive bidding process.

REC Power Development and Consultancy Limited (hereinafter referred to as BPC) hereby
invites all prospective Bidders for issue of Request for Proposal (RFP) for selection of Bidder
as Transmission Service Provider (TSP) on the basis of international competitive bidding in
accordance with the “Tariff Based Competitive Bidding Guidelines for Transmission
Service” and “Guidelines for Encouraging Competition in Development of Transmission
Projects” issued by Government of India, Ministry of Power under section — 63 of The
Electricity Act, 2003 and as amended from time to time. The responsibility of the TSP would
be to establish the following Inter-State Transmission System - Transmission system for
evacuation of power from Rajasthan REZ Ph-IV (Part-5: 6 GW) [Barmer Complex]
Barmer-II: 6 GW (Solar) (LCC Configuration) (hereinafter referred to as 'Project’) on
build, own, operate & transfer basis and to provide transmission service:

REC Power Development and Consultancy Limited 3
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RFP for Selection of Bidder as Transmission Service Provider

SI. | Scope of the Transmission Scheme Scheduled COD in
No. months from
Effective Date

1. Establishment of 400/220 kV, 6x500 MVA S/s at suitable | 54  months  from
location near Barmer (Barmer-II Substation) along with | allocation of project
2x125 MV Ar bus reactor
(Bipole-1: 48 months,
Barmer-II PS — AIS Bipole-2: 54 months)
400/220 kV 500 MVA ICTs- 6 Nos.

400 kV ICT bays- 6 Nos.

220 kV ICT bays - 6 Nos.

125 MV Ar Bus Reactor-2 Nos.

400 kV Bus reactor bays- 2 Nos.

400 kV line bays— 4 Nos. (for RE interconnection)
220 KV line bays — 7 Nos. (for RE connectivity)
220 kV Sectionalization bay: 1 set

220 kV BC (2 Nos.) & TBC (2 Nos.)

400 kV Sectionaliser bay- 1 Set

Future provisions (excl. scope of present scheme):

400 kV line bays along with switchable line reactor —6

400 kV line bays —4 Nos.

400 kV Bus Reactor along with bays: 1 No.

400/220 kV ICT along with bays-4 Nos.

400 kV Sectionalization bays: 2 sets

220 kV line bays for connectivity RE Applications -5

Nos.

220 kV Sectionalization bay: 2 sets

e 220 kV BC (2 Nos.) & TBC (2 Nos.)

e 2 Nos. of Syncon units* at 400 kV level along with 2
Nos. of 400 kV bays

e STATCOM (2x + 300 MVAr, 4x125 MVAr MSC,

2x125 MVAr MSR) along with 400 kV bays (2 Nos.)

*1 No. of SynCon unit comprises dynamic support of
+300 MVA1/-200 MVAr (Minimum) & Short circuit
contribution at PCC of 1200 MVA (Minimum))

2. LILO of both circuits 0of 400 kV Fatehgarh-1V PS - Barmer-
I PS D/C line at Barmer-II PS

e 400 kV line bays- 4 Nos. (at Barmer-II PS end)
3. Barmer-II PS - Barmer-1I PS 400 kV D/C line (Quad)

e 400 kV line bays at Barmer-II PS — 2 Nos.
e 400 kV line bays at Barmer-1 PS— 2 Nos.

REC Power Development and Consultancy Limited 4
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4, Establishment of 6000 MW, + 800 kV Barmer-I1I (HVDC)
[LCC] terminal station (4x1500 MW) at a suitable location
near Barmer-II substation

e HVDC terminal station (£ 800 kV, 3000 MW (Bipole
configuration)- 2 Nos

e 400/33 kV, 2x50 MVA transformers for exclusively
supplying auxiliary power to HVDC terminal.

5. Establishment of 6000 MW, + 800 kV South Kalamb S/s

(HVDC) [LCC] terminal station (4x1500 MW) at a suitable

location near South of Kalamb

e HVDC terminal station (£ 800 kV, 3000 MW (Bipole
configuration)- 2 Nos.)

6. +800 kV HVDC Bipole line (Hexa lapwing) between
Barmer-II (HVDC) & South Kalamb (HVDC) (with
parallel Dedicated Metallic Return) (capable to evacuate
6000 MW) [with 100% reverse power capability]

7. Augmentation of South Kalamb S/s* by 4x1500 MVA,
765/400 kV ICTs (3 Nos. 400 kV & 765 kV Section-1I & 1
No. on 400 kV & 765 kV Section-I) along with 2x330
MVAR, 765 kV bus reactor & 2x125 MVAr, 420 kV bus
reactor on Section-II. The Section-II will be established
under a different network expansion scheme in WR as per
details given below®

(2x1500 MW HVDC Bipole-I to be terminated on 400 kV
Section-1 & 2x1500 MW HVDC Bipole-II to be terminated
on 400 kV Section-II of South Kalamb S/s & 765 kV bus
sectionalizer to be kept normally closed & 400kV bus
sectionalizer to be kept normally open)

765/400 kV 1500 MVA ICTs- 4 Nos.

765 kV ICT bays- 4 Nos.

400 kV ICT bays- 4 Nos.

330 MVAr Bus Reactor-2 Nos. (at bus section-1I)

765 kV Bus reactor bays- 2 Nos. (at bus section-II)

125 MVAr Bus Reactor-2 Nos. (at bus section-II)

400 kV Bus reactor bays- 2 Nos. (at bus section-II)

8. 2 Nos. of Syncon units at 400 kV level of Barmer-II PS

(1 No. of SynCon unit comprises dynamic support of
+300MVA1/-200 MVAr (Minimum) & Short circuit
contribution at PCC of 1200 MVA (Minimum))

e Syncon units — 2 Nos.
e 400 kV line bays — 2 Nos.

#South Kalamb S/s establishment with 2x1500 MVA, 765/400 kV ICTs with 2x330 MV Ar, 765
kV bus reactor and 2x125 MVAr, 420 kV bus reactor along with LILO of Pune-I1II — Boisar-

REC Power Development and Consultancy Limited 5
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11765 kV D/C line (presently under construction by M/s WRNES TPTL, a subsidiary of Adani
Energy Solutions Limited).

$ Network Expansion Scheme: Creation of New 765kV & 400kV Bus Sections-1I & 111 through
765 kV Sectionalization bay: 2 sets & 400 kV Sectionalization bay: 2 sets alongwith 2x330
MVAr, 765 kV bus reactor & 2x125 MVAr, 420 kV bus reactor on Section-Ill is being
proposed along with ICT augmentation (3x1500MVA, 765/400kV ICTs) at Bus Section -111
at both 765kV & 400kV levels alongwith downstream 400kV lines at bus section-1II from
South Kalamb S/s with implementation timeframe of 24 months from effective date. [400kV
Sectionaliser between Sections-1 & Il & between sections-1I & Il to be normally open.
Further, 765kV sectionaliser between Sections-1 & Il & between Il & Il shall be kept
normally closed. The 400kV sectionalisers can be closed under contingency conditions.].

3. The TSP shall ensure that design, construction and testing of all equipment, facilities,
components and systems of the Project shall be in accordance with the provisions of the
Transmission Service Agreement and applicable Rules/ Regulations, Orders and Guidelines
issued by the Central Government.

4. Transmission License: The TSP shall obtain the Transmission License from the
Commission.

5. Bidding Process: The Transmission Service Provider shall be selected through tariff based
competitive bidding process for the Project based on meeting stipulated Qualification
Requirements prescribed in Clause 2.1 of Section 2 of RFP and the lowest Quoted
Transmission Charges discovered from Final Offers quoted during the e-reverse bidding. The
selection of the TSP shall be subject to it obtaining Transmission License from the
Commission, which, after expiry, may be further extended by such period as deemed
appropriate by the Commission under powers vested with it to amend the conditions of the
Transmission License.

The entire bidding process shall be conducted on electronic platform created by MSTC
Limited.

The Bid shall be a single stage two envelope bid comprising the Technical Bid and the
Financial Bid. The Bidders shall submit the Bid online through the electronic bidding
platform. In addition to the online submission, the Bidder with lowest Final Offer will be
required to submit original hard copies of Annexure 3, Annexure 4 (if applicable), Annexure
6 (if applicable) and Annexure 14/14A/14B before issuance of Lol. There shall be no physical
submission of the Financial Bid.

The Technical Bid shall be opened first and the Financial Bid of only the bidders who have
qualified in the Technical Bid shall be opened. The Financial Bid will comprise of two rounds.
In the first round the Initial Offer of the responsive bids would be opened and Quoted
Transmission Charges of Initial Offer shall be ranked on the basis of ascending order. The
Bidders, in the first fifty per cent of the ranking (with any fraction rounded off to higher
integer) or four Bidders, whichever is higher, shall qualify for participating in the electronic
reverse auction stage and submit their Final Offer.

6. The objective of the bidding process is to select a Successful Bidder pursuant to this RFP, who
shall acquire one hundred percent (100%) of the equity shares of Barmer HVDC Power
Transmission Limited along with all its related assets and liabilities as per the provisions of

REC Power Development and Consultancy Limited 6
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the Share Purchase Agreement, at the Acquisition Price to be intimated by the BPC, twenty
(20) days prior to the Bid Deadline.

The Barmer HVDC Power Transmission Limited, of which one hundred percent (100%)
equity shares will be acquired by the Selected Bidder, shall be responsible as the TSP, for
ensuring that it undertakes ownership, financing, development, design, engineering,
procurement, construction, commissioning, operation and maintenance of the Project, and to
provide Transmission Service as per the terms of the RFP Project Documents.

The TSP shall ensure transfer of all project assets along with substation land, right of way and
clearances to CTU or its successors or an agency as decided by the Central Government after
35 years from COD of project at zero cost and free from any encumbrance and liability. The
transfer shall be completed within 90 days after 35 years from COD of project failing which
CTU shall be entitled to take over the project assets Suo moto.

Commencement of Transmission Service: The Bidder shall have to commence
Transmission Service in accordance with the provisions of the Transmission Service
Agreement.

Transmission Charges: The Transmission Charges shall be payable by the Designated ISTS
Customers in Indian Rupees through the CTU as per Central Electricity Regulatory
Commission (Sharing of Inter-State Transmission Charges and Losses) Regulations as
amended from time to time. Bidders shall quote the Transmission Charges as per the pre-
specified structure, as mentioned in the RFP.

Issue of RFP document: The detailed terms and conditions for qualification and selection of
the Transmission Service Provider for the Project and for submission of Bid are indicated in
the RFP document. All those interested in purchasing the RFP document may respond in
writing to Chief Executive Officer, vijay.kulkarni@recpdcl.in& tbcb@recpdcl.in at the
address given in para 12 below with a non-refundable fee of Rs. 5,00,000/- (Rupees Five Lakh
Only) or USS$ 7,000 (US Dollars Seven Thousand Only) plus GST @18%, to be paid latest by
27.01.2026 via electronic transfer to the following Bank Account:

Bank Name, Address &| ICICI Bank

Branch 9A, Phelps Building, Inner Circle, Connaught Place, New
Delhi-110001

Bank Account Name REC Power Development & Consultancy Limited

Bank Account No 000705041275

Bank IFSC Code No ICIC0000007

Immediately after issuance of RFP document, the Bidder shall submit the Pre-Award Integrity
Pact in the format as prescribed in Annexure B, which shall be applicable for and during the
bidding process, duly signed on each page by any whole-time Director/ Authorized Signatory,
duly witnessed by two persons, and shall be submitted by the Bidder in two (2) originals in a
separate envelope, duly superscripted with Pre-Award Integrity Pact. The Bidder shall submit
the Pre-Award Integrity Pact on non-judicial stamp paper of Rs. 100/- each duly purchased
from the National Capital Territory of Delhi. In case the Bidder is in a consortium, the Pre-
Award Integrity Pact shall be signed and submitted by each member of the Consortium
separately.
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10.

11.

12.

The RFP document shall be issued to the Bidders on any working day from 28.01.2026 to
30.03.2026 between 1030 hours (IST) to 1600 hours (IST). The BPC, on written request and
against payment of the above mentioned fee by any Bidder shall promptly dispatch the RFP
document to such Bidder by registered mail/ air mail. BPC shall, under no circumstances, be
held responsible for late delivery or loss of documents so mailed.

Receipt and opening of Bid: The Bid must be uploaded online through the electronic bidding
platform on or before 1600 hours (IST) on 01.04.2026 Technical Bid will be opened by the
Bid Opening Committee on the same day at 1630 hours (IST) in the office of Central
Electricity Authority, in the online presence of Bidders’ representatives who wish to attend.
If the Bid Deadline is a public holiday at the place of submission of Bid, it shall be opened on
the next working day at the same time and venue. In addition to the online submission, the
Bidder with lowest Final Offer will be required to submit original hard copies of Annexure 3,
Annexure 4 (if applicable), Annexure 6 (if applicable) and Annexure 14/14A/14B before
issuance of Lol. Bidders meeting the Qualification Requirements, subject to evaluation as
specified in Clause 3.2 to 3.4 shall be declared as “Qualified Bidders” and eligible for opening
of Initial Offer.

The RFP document is not transferable. BPC reserves the right to reject all Bids and/or annul
the process of tariff based competitive bidding for selection of Bidder as TSP to execute the
Project without assigning any reason. BPC shall not bear any liability, whatsoever, in this
regard.

Nodal person for enquiries and clarifications
All correspondence and clarification in respect of RFP document shall be addressed to:

Chief Executive Officer,

REC Power Development and Consultancy Limited
(A wholly owned subsidiary of REC Limited)

REC Corporate Head Quarter,

D Block, Plot No. I -4,

Sec — 29 Gurugram — 122 001

Email: vijay.kulkarni@recpdcl.in_ & tbcb@recpdcl.in

REC Power Development and Consultancy Limited 8
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DISCLAIMER

1.

This Request for Proposal (RFP) document is not an agreement or offer by the BPC to the
prospective Bidders or to any other party. The purpose of this RFP document is to provide
interested parties with information to assist the formulation of their Bid. The RFP document
is based on material and information available in public domain.

This RFP, along with its Annexure, is not transferable and the information contained therein are
to be used only by the person to whom it is issued. It may not be copied or distributed by the
recipient to third parties (other than in confidence to the recipient's professional advisors). In the
event that the recipient does not continue with its involvement in the Project in accordance with
this RFP, this RFP must be kept confidential.

While this RFP has been prepared in good faith, neither the BPC nor its employees or
advisors/consultants make any representation or warranty expressed or implied as to the accuracy,
reliability or completeness of the information contained in this RFP. The Bidders shall satisfy
themselves, on receipt of the RFP document, that the RFP document is complete in all respects.
Intimation of any discrepancy shall be given to this office immediately. If no intimation is
received from any Bidder within ten (10) days from the date of issue of this RFP document on
or before the date & time mentioned in this RFP, it shall be considered that the issued document,
complete in all respects, has been received by the Bidders.

This bidding process is in accordance with the Bidding Guidelines issued by Ministry of
Power, Government of India under Section 63 of the Electricity Act, 2003. Revisions or
amendments in these Bidding Guidelines may cause the BPC to modify, amend or
supplement this RFP document, including the RFP Project Documents to be in conformance
with the Bidding Guidelines.

This RFP document includes statements, which reflect various assumptions arrived at by
BPC in order to give a reflection of current status in the RFP. These assumptions should not
be entirely relied upon by Bidders in making their own assessments. This RFP document
does not purport to contain all the information each Bidder may require and may not be
appropriate for all persons. It is not possible for BPC to consider the investment objectives,
financial situation and particular needs of each party who reads or uses this RFP document.
Certain Bidders may have a better knowledge of the Project than the others. Each Bidder
should conduct its own investigations and analysis and should check the accuracy, reliability
and completeness of the information in this RFP document and obtain independent advice
from appropriate sources.

Neither BPC nor their employees or consultants make any representation or warranty as to
the accuracy, reliability or completeness of the information in this RFP document.

Neither BPC, its employees nor its consultants will have any liability to any Bidder or any
other person under the law of contract, tort, the principles of restitution or unjust enrichment
or otherwise for any loss, expense or damage which may arise from or be incurred or
suffered in connection with anything contained in this RFP document, any matter deemed
to form part of this RFP document, the award of the Project, the information supplied by or
on behalf of BPC or its employees, any consultants or otherwise arising in any way from
the qualification process for the said Project.

By participating in the bidding process, each of the Bidder shall have acknowledged and
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10.

accepted that it has not been induced to enter into such agreement by any representation or
warranty, expressed or implied, or relied upon any such representation or warranty by or on
behalf of BPC or any person working in the bidding process.

BPC may in its absolute discretion, but without being under any obligation to do so, update,
amend or supplement this RFP document. Such updations, amendments or supplements, if
any, will however be circulated to the Bidders not later than 15 days prior to the last date
for submission of Bid.

Each Bidder unconditionally agrees, understands and accepts that the BPC reserves the
rights to accept or reject any or all Bids without giving any reason. Neither the BPC nor its
advisers shall entertain any claim of any nature, whatsoever, including without limitations,
any claim seeking expenses in relation to the preparation of Bids.

This RFP may be withdrawn or cancelled by the BPC at any time without assigning any
reasons thereof. BPC further reserves the right, at its complete discretion to reject any or all
of the Bids without assigning any reasons whatsoever.
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DEFINITIONS

Any capitalized term, used but not defined in this RFP, shall have the meaning ascribed to such
term in the RFP Project Documents, or the Bidding Guidelines, in that order. In absence of
availability of definitions in the foregoing references, the capitalized terms shall be interpreted in
accordance with the Electricity Act 2003, Grid Code or any other relevant electricity law, rule or
regulation prevalent in India, as amended or re-enacted from time to time, in that order.

The following terms are defined for use in this RFP:
"Acquisition Price' shall have the same meaning as defined in the Share Purchase Agreement;
“Affiliate” shall mean a company that either directly or indirectly

1. controls or
ii. is controlled by or
1il. 1s under common control with

a Bidding Company (in the case of a single company) or a Member (in the case of a Consortium)
and “control” means ownership by one entity of at least twenty six percent (26%) of the voting
rights of the entity. As an illustration a chart is annexed hereto as Annexure — 12;

“Bid” shall mean Technical Bid and Financial Bid (Initial Offer and Final Offer) submitted by
the Bidder, in response to this RFP, in accordance with the terms and conditions thereof;

“Bidder” shall mean either a single company (including its permitted successors and legal
assigns) or a Consortium of companies (including its permitted successors and legal assigns)
submitting a Bid in response to this RFP. Any reference to the Bidder includes Bidding Company,
Bidding Consortium/ Consortium, Member in a Bidding Consortium and Lead Member of the
Bidding Consortium jointly and severally, as the context may require;

“Bidding Company” shall refer to such single company (including its permitted successors and
legal assigns) that has submitted a Bid for the Project;

“Bidding Consortium/ Consortium” shall refer to a group of companies (including their
permitted successors and legal assigns) that has collectively submitted a Bid for the Project;

“Bidding Guidelines” shall mean the “Tariff Based Competitive-Bidding Guidelines for
Transmission Service” and “Guidelines for Encouraging Competition in Development of
Transmission Projects” issued by Government of India, Ministry of Power under Section — 63
of Electricity Act as amended from time to time;

“Bid Bond” shall mean the unconditional and irrevocable Bank Guarantee or unconditional and
irrevocable Insurance Surety Bond issued by Insurance Company (authorized by Insurance
Regulatory and Development Authority of India) or Payment on Order Instrument for Rupees
Two Hundred Eighty-Six Crore Forty Lakhs (Rs. 286.40 Crore) only, to be submitted along with
the Technical Bid by the Bidder under Clause 2.11 of this RFP, as per the format prescribed in
Annexure 14 (for Bank Guarantee) or Annexure 14A (for Insurance Surety Bond) or Annexure
14B (for Payment on Order);

"Bid Deadline" shall mean the last date and time for submission of online Bid in response to

REC Power Development and Consultancy Limited 13

283



RFP for Selection of Bidder as Transmission Service Provider

this RFP, specified in Clause 2.7.1;

“Bid Process Coordinator or BPC” shall mean a person or its authorized representative as
notified by the Government of India, responsible for carrying out the process for selection of
Bidder who will acquire Transmission Service Provider;

"CEA" shall mean the Central Electricity Authority constituted under Section - 70 of the
Electricity Act;

“Commission” or “CERC” shall mean the Central Electricity Regulatory Commission of India
constituted under Section-76 of The Electricity Act, 2003 and any successors and assigns;

“Conflict of Interest” A Bidder shall be considered to be in a Conflict of Interest with one or
more Bidders in the same bidding process if they have a relationship with each other, directly or
through a common company, that puts them in a position to have access to information about or
influence the Bid of another Bidder.

Provided that if two or more bidders in the bidding process have formed a Joint Venture Company
or Consortium to execute another project, the Bidders will not be considered to have Conflict of
Interest;

"Commercial Operation Date (COD)" shall mean the date as per Article 6.2 of the Transmission
Service Agreement;

“Consents, Clearances, Permits” shall mean all authorizations, licenses, approvals,
registrations, permits, waivers, privileges, acknowledgements, agreements, or concessions
required to be obtained from or provided by any concerned authority for the development,
execution and performance of Project including without any limitation on the construction,
ownership, operation and maintenance of the transmission lines and/or sub-stations;

"Contract Performance Guarantee" shall have the meaning as per Clause 2.12 of this RFP;

"Contract Year" shall mean the period beginning on the Scheduled COD, and ending on the
immediately succeeding March 31 and thereafter each period of 12 months beginning on April 1 and
ending on March 31 provided that:

(1) the last Contract Year shall end on the last day of the term of the Transmission Service
Agreement;

"CTU/Central Transmission Utility" shall have same meaning as defined in the Electricity Act,
2003;

“Designated ISTS Customers” or “DICs” shall have the meaning as ascribed in Regulation 2(1)
of Central Electricity Regulatory Commission (Sharing of inter-State Transmission Charges and
Losses) Regulation 2020 and as amended or modified from time to time;

"Effective Date" shall have the meaning as ascribed thereto in the Transmission Service
Agreement;

"Element" shall mean-each Transmission Line or each circuit of the Transmission Lines (where
there are more than one circuit) or each bay of the Sub-station or switching station or HVDC terminal
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or inverter station of the Project, including ICTs, Reactors, SVC, FSC, etc. forming part of the ISTS
which will be owned, operated and maintained by the concerned ISTS Licensee, and which may
have a separate scheduled COD as per Schedule 2 of the Transmission Service Agreement and may
have a separate percentage for recovery of Transmission Charges on achieving COD as per
Schedule 5 of the Transmission Service Agreement;

“Final Offer” shall mean the Quoted Transmission Charges, required to be submitted as part of
the Financial Bid on the electronic bidding platform during the e-reverse bidding stage. In case, no
Final Offer is received during the e-reverse bidding stage then the lowest “Initial Offer” shall be
deemed to be the Final Offer;

“Financial Bid” shall mean the Initial Offer and Final Offer, containing the Bidder’s Quoted
Transmission Charges, as per the format at Annexure — 21 of this RFP;

“Financially Evaluated Entity” shall mean the company which has been evaluated for the
satisfaction of the financial requirement set forth in Clause 2.1.3 hereof;

“Government” shall mean the Central Government;

“Grid Code” / “IEGC” or “State Grid Code” shall mean the Grid Code specified by the Central
Commission under clause (h) of sub-section (1) of Section 79 of the Electricity Act and/or the
State Grid Code as specified by the concerned State Commission referred under clause (h) of sub-
section (1) of Section 86 of the Electricity Act as applicable;

“Infrastructure sector” shall mean such sectors notified by Department of Economic Affairs in
its Gazette Notification no. 13/1/2017-INF dated 14" November, 2017 and as amended from time
to time;

“Initial Offer” shall mean the Quoted Transmission Charges, required to be submitted as part of
the Financial Bid on the electronic bidding platform along with the Technical Bid;

“Inter State Generating Station” or “ISGS” shall mean a Central / other generating station in
which two or more states have shares and whose scheduling is to be coordinated by the Regional

Load Despatch Centre;

“Inter-State Transmission System” shall have same meaning as defined in the Electricity Act,
2003;

“Lead Member of the Bidding Consortium” or “Lead Member” shall mean a company who
commits at least twenty six percent (26%) equity stake in the Project, meets the technical

requirement as per Clause 2.1.2 and so designated by other Member(s) in Bidding Consortium;

“Letter of Intent” or “Lol” shall mean the letter to be issued by the BPC to the Bidder, who
has been identified as the selected bidder, for award of the Project to such Bidder;

“Member in a Bidding Consortium/Member” shall mean each company in the Bidding
Consortium,;

“MOP” shall mean the Ministry of Power, Government of India;

"MOEF" shall mean the Ministry of the Environment and Forests, Government of India;
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"National Committee on Transmission" shall mean the committee constituted by the Ministry
of Power, Government of India in terms of the "Guidelines for Encouraging Competition in
Development of Transmission Projects", as notified from time to time;

“Nodal Agency” shall mean CTU, which shall execute and implement the Transmission Service
Agreement (TSA);

Provided that while taking major decisions, CTU shall consult CEA on technical matters and any
other matter it feels necessary.

“Parent Company” shall mean an entity that holds at least twenty six percent (26%) of the paid
- up equity capital directly or indirectly in the Bidding Company or in the Member in a Bidding
Consortium, as the case may be;

“Payment on Order Instrument" shall mean Letter of Undertaking from Indian Renewable
Energy Development Agency Limited (IREDA) or Power Finance Corporation Limited (PFC)
or REC Limited (REC) [the three non banking financial institutions under Ministry of New &
Renewable Energy (MNRE)/ Ministry of Power (MoP)], to pay in case situation of default of
Transmission Service Provider (TSP) in terms of tender conditions/ Power Purchase Agreement
(PPA) arises. Such Letter(s) will have same effect as that of a Bank Guarantee issued by any
public sector bank. Such "Payment on Order instrument” would have terms and conditions
similar to that of any Bank Guarantee given by any public sector bank and would promise to pay
the Nodal Agency on demand within stipulated time. TSPs can seek such Letter(s) by offering
due security to the above-mentioned three non-banking financial institutions mentioned above
(IREDA, PFC & REC). Nodal Agency shall not accept the instrument of 'Letter of Undertaking'
as described above or in any other form, from any other non-banking financial institutions or
bank, except IREDA, PFC & REC.

“Qualification Requirements” shall mean the qualification requirements as set forth in
Section-2, Clause 2.1 of this RFP;

“Quoted Transmission Charges” shall mean the quoted single annual Transmission Charges
submitted online through the electronic bidding platform by the Bidder as part of its Financial Bid
as per the format in Annexure — 21 of this RFP;

“RFP” shall mean Request for Proposal document along with all schedules, formats, annexure
and RFP Project Documents attached hereto, issued by BPC for tariff based competitive bidding
process for selection of bidder who will acquire the TSP through e-reverse bidding to execute
the Project, and shall include any modifications, amendments or alterations or clarifications
thereto;

“RFP Project Documents” shall mean the following documents to be entered into in respect of
the Project, by the parties to the respective agreements:

a. Transmission Service Agreement (TSA),

b. Share Purchase Agreement,

c. Agreement(s) required, if any, under Central Electricity Regulatory Commission
(Sharing of Inter-State Transmission Charges and Losses) Regulations as amended from
time to time and

d. Any other agreement, as may be required;
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"Scheduled COD" shall have the meaning as ascribed hereto in Clause 2.6 of this RFP;

“Statutory Auditor” shall mean the auditor appointed under the provisions of the Companies
Act, 1956 / Companies Act, 2013 (as the case may be) or under the provisions of any other
applicable governing law;

"Share Purchase Agreement" shall mean the agreement amongst REC Power Development and
Consultancy Limited, Barmer HVDC Power Transmission Limited and the Successful Bidder for
the purchase of one hundred (100%) per cent of the shareholding of the Barmer HVDC Power
Transmission Limited for the Acquisition Price, by the Successful Bidder on the terms and conditions
as contained therein;

"Successful Bidder" or ""Selected Bidder" shall mean the Bidder selected pursuant to this RFP to
acquire one hundred percent (100%) equity shares of Barmer HVDC Power Transmission Limited,
along with all its related assets and liabilities, which will be responsible as the TSP to establish the
Project on build, own, operate and transfer basis as per the terms of the Transmission Service
Agreement and other RFP Project Documents;

"Survey Report" shall mean the report containing initial information regarding the Project and
other details provided as per the provisions of Clause 1.6.2.1.1 of this RFP;

"Technical Bid" shall mean the bid submitted online through the electronic bidding platform,
containing the documents as listed out in Clause 2.5.2 of this RFP;

“Technically Evaluated Entity” shall mean the company which has been evaluated for the
satisfaction of the technical requirement set forth in Clause 2.1.2 hereof;

“Transmission Charges” shall mean the Final Offer quoted by Selected Bidder and adopted by
the Commission, and as computed in terms of the provisions of Schedule 4 of the TSA, payable
to the ISTS Licensee by the Designated ISTS Customers, and collected / disbursed by the CTU,
as per Central Electricity Regulatory Commission (Sharing of Inter-State Transmission Charges
and Losses) Regulations as amended from time to time;

“Transmission License” shall mean the license granted by the Commission in terms of the
relevant regulations for grant of such license issued under the Electricity Act, 2003;

“Transmission Service Agreement” or “TSA” shall mean the agreement entered into between
Nodal Agency and the TSP, pursuant to which the TSP shall build, own, operate and transfer the
Project and make available the assets of the Project on a commercial basis;

“Transmission Service Provider” or “TSP” shall mean Barmer HVDC Power Transmission
Limited which has executed the Transmission Service Agreement and which shall be acquired by
the Selected Bidder;

“Ultimate Parent Company” shall mean an entity which owns at least twenty six percent (26%)
equity in the Bidding Company or Member of a Consortium, (as the case may be) and in the
Technically Evaluated Entity and/or Financially Evaluated Entity (as the case may be) and such
Bidding Company or Member of a Consortium, (as the case may be) and the Technically
Evaluated Entity and/or Financially Evaluated Entity (as the case may be) shall be under the direct
control or indirectly under the common control of such entity.
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SECTION -1

INTRODUCTION
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1.1

1.2

SECTION 1
INTRODUCTION

Ministry of Power, Government of India vide its notification no. 3860 [F No. 15/03/2018-
Trans- Part(4)] dated 29.08.2025 has notified REC Power Development and Consultancy
Limited to be the Bid Process Coordinator (BPC) for the purpose of selection of Bidder as
Transmission Service Provider (TSP) to establish Inter-State transmission system for
“Transmission system for evacuation of power from Rajasthan REZ Ph-1V (Part-5:
6 GW) [Barmer Complex] Barmer-II: 6 GW (Solar) (LCC Configuration)” through
tariff based competitive bidding process.

The BPC hereby invites Bids from all prospective Bidders in accordance with this Request
for Proposal (RFP) to select prospective Transmission Service Provider (TSP) in
accordance with the “Tariff Based Competitive-Bidding Guidelines for Transmission
Service” and “Guidelines for Encouraging Competition in Development of Transmission
Projects” issued by Government of India, Ministry of Power under Section — 63 of the
Electricity Act. The BPC shall select the Bidder having the prescribed technical and
financial capability to become TSP and be responsible for establishing the Project in the
state(s) of Rajasthan. The TSP will make the Project available against payment of
Transmission Charges, as adopted by the Commission, payable to the TSP, as per Central
Electricity Regulatory Commission (Sharing of Inter-State Transmission Charges and
Losses) Regulations as amended from time to time.

The TSP will be required to establish the following Inter State Transmission System for
“Transmission system for evacuation of power from Rajasthan REZ Ph-IV (Part-5:
6 GW) [Barmer Complex] Barmer-II: 6 GW (Solar) (LCC Configuration)”
(hereinafter referred to as ‘Project’) on build, own, operate and transfer basis, and to
provide transmission service.
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SI. | Scope of the Transmission Scheme Scheduled COD in
No. months from
Effective Date

1. Establishment of 400/220 kV, 6x500 MVA S/s at suitable | 54  months  from
location near Barmer (Barmer-II Substation) along with | allocation of project
2x125 MV Ar bus reactor
(Bipole-1: 48 months,
Barmer-II PS — AIS Bipole-2: 54 months)
400/220 kV 500 MVA ICTs- 6 Nos.

400 kV ICT bays- 6 Nos.

220 kV ICT bays - 6 Nos.

125 MV Ar Bus Reactor-2 Nos.

400 kV Bus reactor bays- 2 Nos.

400 kV line bays— 4 Nos. (for RE interconnection)
220 KV line bays — 7 Nos. (for RE connectivity)
220 kV Sectionalization bay: 1 set

220 kV BC (2 Nos.) & TBC (2 Nos.)

400 kV Sectionaliser bay- 1 Set

Future provisions (excl. scope of present scheme):

400 kV line bays along with switchable line reactor —6

400 kV line bays —4 Nos.

400 kV Bus Reactor along with bays: 1 No.

400/220 kV ICT along with bays-4 Nos.

400 kV Sectionalization bays: 2 sets

220 kV line bays for connectivity RE Applications -5

Nos.

220 kV Sectionalization bay: 2 sets

e 220 kV BC (2 Nos.) & TBC (2 Nos.)

e 2 Nos. of Syncon units* at 400 kV level along with 2
Nos. of 400 kV bays

e STATCOM (2x + 300 MVAr, 4x125 MVAr MSC,

2x125 MVAr MSR) along with 400 kV bays (2 Nos.)

*1 No. of SynCon unit comprises dynamic support of
+300 MVA1r/-200 MVAr (Minimum) & Short circuit
contribution at PCC of 1200 MVA (Minimum))

2. LILO of both circuits of 400 kV Fatehgarh-1V PS - Barmer-
I PS D/C line at Barmer-II PS

e 400 kV line bays- 4 Nos. (at Barmer-II PS end)
3. Barmer-II PS - Barmer-1I PS 400 kV D/C line (Quad)

e 400 kV line bays at Barmer-II PS — 2 Nos.
e 400 kV line bays at Barmer-1 PS— 2 Nos.
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4, Establishment of 6000 MW, + 800 kV Barmer-I1I (HVDC)
[LCC] terminal station (4x1500 MW) at a suitable location
near Barmer-II substation

e HVDC terminal station (£ 800 kV, 3000 MW (Bipole
configuration)- 2 Nos

e 400/33 kV, 2x50 MVA transformers for exclusively
supplying auxiliary power to HVDC terminal.

5. Establishment of 6000 MW, + 800 kV South Kalamb S/s

(HVDC) [LCC] terminal station (4x1500 MW) at a suitable

location near South of Kalamb

e HVDC terminal station (£ 800 kV, 3000 MW (Bipole
configuration)- 2 Nos.)

6. +800 kV HVDC Bipole line (Hexa lapwing) between
Barmer-II (HVDC) & South Kalamb (HVDC) (with
parallel Dedicated Metallic Return) (capable to evacuate
6000 MW) [with 100% reverse power capability]

7. Augmentation of South Kalamb S/s* by 4x1500 MVA,
765/400 kV ICTs (3 Nos. 400 kV & 765 kV Section-1I & 1
No. on 400 kV & 765 kV Section-I) along with 2x330
MVAR, 765 kV bus reactor & 2x125 MVAr, 420 kV bus
reactor on Section-II. The Section-II will be established
under a different network expansion scheme in WR as per
details given below®

(2x1500 MW HVDC Bipole-I to be terminated on 400 kV
Section-1 & 2x1500 MW HVDC Bipole-II to be terminated
on 400 kV Section-II of South Kalamb S/s & 765 kV bus
sectionalizer to be kept normally closed & 400kV bus
sectionalizer to be kept normally open)

765/400 kV 1500 MVA ICTs- 4 Nos.

765 kV ICT bays- 4 Nos.

400 kV ICT bays- 4 Nos.

330 MVAr Bus Reactor-2 Nos. (at bus section-1I)

765 kV Bus reactor bays- 2 Nos. (at bus section-II)

125 MVAr Bus Reactor-2 Nos. (at bus section-II)

400 kV Bus reactor bays- 2 Nos. (at bus section-II)

8. 2 Nos. of Syncon units at 400 kV level of Barmer-II PS

(1 No. of SynCon unit comprises dynamic support of
+300MVA1/-200 MVAr (Minimum) & Short circuit
contribution at PCC of 1200 MVA (Minimum))

e Syncon units — 2 Nos.
e 400 kV line bays — 2 Nos.

#South Kalamb S/s establishment with 2x1500 MVA, 765/400 kV ICTs with 2x330 MV Ar, 765
kV bus reactor and 2x125 MVAr, 420 kV bus reactor along with LILO of Pune-111 — Boisar-
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1.3

11765 kV D/C line (presently under construction by M/s WRNES TPTL, a subsidiary of Adani
Energy Solutions Limited).

$ Network Expansion Scheme: Creation of New 765kV & 400kV Bus Sections-1I & 111 through
765 kV Sectionalization bay: 2 sets & 400 kV Sectionalization bay: 2 sets alongwith 2x330
MVAr, 765 kV bus reactor & 2x125 MVAr, 420 kV bus reactor on Section-Ill is being
proposed along with ICT augmentation (3x1500MVA, 765/400kV ICTs) at Bus Section -111
at both 765kV & 400kV levels alongwith downstream 400kV lines at bus section-1II from
South Kalamb S/s with implementation timeframe of 24 months from effective date. [400kV
Sectionaliser between Sections-1 & Il & between sections-1I & Il to be normally open.
Further, 765kV sectionaliser between Sections-1 & Il & between Il & Il shall be kept
normally closed. The 400kV sectionalisers can be closed under contingency conditions.].

Project Description

The transmission scheme comprises of the transmission system for evacuation of RE (Solar)
power from Barmer area in the state of Rajasthan (Rajasthan REZ Ph-IV Part-5: 6 GW).

This scheme is a part of transmission system for evacuation of RE power from 75 GW of
Renewable Energy Zones (REZs) identified by MNRE/SECI in Rajasthan. Out of 75 GW,
evacuation of 13 GW has been planned from Fatehgarh (5 GW) and Barmer (8 GW)
complex. Transmission schemes for 9 GW injection at Fatehgarh-IV PS and Barmer-I PS
under Rajasthan REZ Ph-IV (Part-2: 5.5 GW) and Rajasthan REZ Ph-IV (Part-4: 3.5 GW)
are under implementation. At present connectivity of about 6 GW capacity is already granted
at Barmer-II PS and the present transmission scheme has been planned for evacuation of 6
GW RE (Solar) injection at Barmer-II Pooling station.

This comprehensive transmission scheme includes the establishment of 400 kV Barmer-II
PS in Rajasthan along with 400 kV Barmer-II — Barmer-I D/c line and LILO of both circuits
of 400 kV Fatehgarh-IV — Barmer-I D/c line at Barmer-II PS. The HVDC portion of the
scheme includes establishment of = 800 kV, 6000 MW Barmer-II[(HVDC) [LCC] terminal
station, £ 800 kV, 6000 MW, South Kalamb (HVDC) [LCC] terminal station along with
Barmer-II — South Kalamb +800 kV HVDC Biploe Line. For further dispersal of power,
augmentation of South Kalamb S/s with 4 nos. of 765/400 kV, 1500MVA ICTs is to be
implemented. Further, 2 Nos. of Syncon units at 400kV level of Barmer-II PS are also being
proposed as part of comprehensive scheme.

Above transmission scheme has been discussed and agreed in the 36" CMETS-NR meeting
held on 15.01.2025 and 35" CMETS-WR meeting held on 07.02.2025, 53" TCC & 78™
NRPC meeting held on 16-17™ Mar’25, 53 TCC/53" WRPC meeting held on 13" Mar’25.
Further, the transmission scheme was agreed in 30" NCT meeting held on 30.05.25.
Subsequently, Ministry of Power, Government of India, vide its Gazette Notification CG-
DL-E-30082025-265828 dated 29.08.2025 has notified the implementation of transmission
scheme “Transmission system for evacuation of power from Rajasthan REZ Ph-IV (Part-5
:6 GW) [Barmer Complex] Barmer-1I: 6 GW (Solar) (LCC Configuration)” through tariff
based competitive bidding process route.

1.4  Transmission Grid Map
Transmission Grid Map indicating the location of the Project is enclosed as Annexure 18
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of this RFP for information and reference of the Bidders.

1.5 The objective of the bidding process is to select a Successful Bidder pursuant to this RFP,
who shall acquire one hundred percent (100%) of the equity shares of Barmer HVDC
Power Transmission Limited along with all its related assets and liabilities as per the
provisions of the Share Purchase Agreement, at the Acquisition Price to be intimated by
the BPC, twenty (20) days prior to the Bid Deadline.

The Barmer HVDC Power Transmission Limited, of which one hundred percent (100%)
equity shares will be acquired by the Selected Bidder, shall be responsible as the TSP, for
ensuring that it undertakes ownership, financing, development, design, engineering,
procurement, construction, commissioning, operation and maintenance of the Project, and
to provide Transmission Service as per the terms of the RFP Project Documents.

The TSP shall ensure transfer of all project assets along with substation land, right of way
and clearances to CTU or its successors or an agency as decided by the Central
Government after 35 years from COD of project at zero cost and free from any
encumbrance and liability. The transfer shall be completed within 90 days after 35 years
from COD of project failing which CTU shall be entitled to take over the project assets
Suo moto.

1.6  Brief Scope of Work
1.6.1 Scope of Transmission Service Provider

The TSP’s scope of work for the Project shall comprise, but not necessarily be limited to
the following:

1.6.1.1 Establishment, operation and maintenance of the Project on build, own, operate and
transfer basis and completion of all the activities for the Project, including survey, detailed
project report formulation, arranging finance, project management, necessary Consents,
Clearances and Permits (way leave, environment & forest, civil aviation, railway/ road/
river/ canal/ power crossing/ PTCC, etc.), land compensation, design, engineering,
equipment, material, construction, erection, testing & commissioning. Further, the actual
location of Greenfield Substation (Switching Station or HVDC Terminal or Inverter
Station) in the scope of TSP:
e For a Generation Pooling Substation shall not be beyond 3 Km radius of the
location proposed by the BPC in their Survey Report.
e For Load Serving Substation within the scope of TSP shall not be beyond 5 Km
radius of the location proposed by the BPC in their Survey Report
e For an intermediate Substation shall not be beyond 10 Km radius of the location
proposed by the BPC in their Survey Report.

1.6.1.2 The TSP shall ensure that design, construction and testing of all equipment, facilities,
components and systems of the Project shall be in accordance with Transmission Service
Agreement and applicable Rules/ Regulations, Orders and Guidelines issued by the
Central Government.

1.6.1.3 The TSP shall ensure timely completion of entire scope of Project in all respects and its
operation and maintenance, as shall be specified in the RFP documents.
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1.6.1.4 The TSP shall seek Transmission License from the Commission, as per the provisions of

the Electricity Act and regulations made thereunder.

1.6.1.5 The TSP shall seek approval under Section 164 of Electricity Act, from CEA after

1.6.2

acquisition of Barmer HVDC Power Transmission Limited. The approval shall be granted
by CEA generally within 30 days but in no case later than 45 days from the date of receipt
of application (complete in all aspects).

Scope of Bid Process Coordinator (BPC)

BPC’s scope of work is briefly outlined hereunder:

1.6.2.1 The BPC has initiated development of the Project and shall be responsible for the tasks in

this regard as specified hereunder:

Provide to the Bidders a Survey Report for the Project at least forty five (45) days prior to
the Bid Deadline. The Survey Report shall include the suggested route with approximate
route length, type of terrain likely to be encountered and its likely implication in terms of
Right of Way (ROW), statutory clearances, location of substations or converter stations
and land area to be acquired for the substation or converter station.

To obtain approval for laying of overhead transmission lines under Section 68 of
Electricity Act, from the Government at least twenty (20) days prior to Bid Deadline.

To initiate acquisition of land for location specific substations, switching stations or
HVDC terminal or inverter stations, if required.

To initiate process of seeking forest clearance, if required

The BPC shall intimate to the Bidders, the Acquisition Price payable by the Selected
Bidder to the REC Power Development and Consultancy Limited for the acquisition of one
hundred percent (100%) of the equity shareholding of Barmer HVDC Power Transmission
Limited, along with all its related assets and liabilities at least twenty (20) days prior to the
Bid Deadline.

The BPC shall ensure issuance of all finalized RFP Project Documents, at least fifteen (15)
days prior to the Bid Deadline.

Provided that for any delay in meeting the above obligations of the BPC within the
specified time period above, the Bid Deadline as per Clause 2.7.1 shall be extended on a
day for day basis.

1.6.2.2 The details and documents as may be obtained by the BPC/ project specific SPV in

relation to the Project shall be handed over to the TSP on an as-is-where-is basis, so that
it may take further actions to obtain Consents, Clearances and Permits.

1.7 All costs (including direct and indirect) incurred by the BPC/ project specific SPV in
connection with the activities concerning the Project shall be recovered from the TSP,
which shall be included in the Acquisition Price.

1.8 The Project is required to be completed progressively in accordance with the schedule
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1.9

1.10

1.12

1.13

prescribed in this RFP.

A company under the Companies Act, 2013 by the name Barmer HVDC Power
Transmission Limited has been incorporated to initiate the activities for execution of the
Project. The said company shall be acquired by the successful Bidder as per terms and
conditions as may be prescribed in RFP.

The Ministry of Power and the appropriate state government(s) shall provide their support
to the TSP, on best endeavor basis, in enabling the TSP to develop the Project.

All Bidders are required to submit their Bid in accordance with the instructions set forth in
this RFP.

Once the Successful Bidder is selected, the details and documents as may be obtained by
the BPC/ project specific SPV in relation to the Project, shall be handed over to the
Successful Bidder on as is where basis, so that it may take further actions to obtain all
necessary Consents, Clearances and Permits and the TSP shall not be entitled for any
extensions in the Scheduled COD of the Project except as provided for in the TSA.

The assets of the Project shall be made available on a commercial basis as per the terms
and conditions of the Transmission Service Agreement and Central Electricity Regulatory
Commission (Sharing of Inter-State Transmission Charges and Losses) Regulations as
amended from time to time.
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2.1

2.1.1

SECTION -2
INFORMATION AND INSTRUCTIONS FOR BIDDERS
Qualification Requirements

The Bidder should be a company duly incorporated under the relevant laws (Bidding
Company) or a Consortium of companies (Bidding Consortium) with one of the
companies acting as the Lead Member of the Bidding Consortium. The Bidder shall be
selected on meeting the Qualification Requirements specified in Section 2 of this RFP, as
demonstrated by the Bidder’s Technical Bid and the lowest Quoted Transmission Charges
discovered from Final Offers quoted during the e-reverse bidding. A Bidding Consortium
can participate in the bidding process for the Project if any Member of the Consortium has
purchased the RFP document for such Project. Bidder who agree and undertake to procure
the products associated with the Transmission System as per provisions of Public
Procurement (Preference to Make in India) orders issued by Ministry of Power vide orders
No. 11/5/2018 - Coord. dated 28.07.2020 as amended vide order No. A1/2021- FSC-
Part(5) dated 16.11.2021 and No.: P45021/2/2017-PP (BE-II)-Part-4 Vol.Il dated
19.07.2024 issued by Ministry of Power for transmission sector, as may be further
amended from time to time read with Department for Promotion of Industry and Internal
Trade (DPIIT) orders in this regard, shall be eligible hereunder. Further, it is clarified that
Procuring Entity as defined in orders shall deemed to have included Selected Bidder and/
or TSP.

Besides, Department of Expenditure, Ministry of Finance in suppression of OMs issued
vide Order (Public Procurement No 1) bearing File No. 6/18/2019-PPD dated 23.07.2020,
Order (Public Procurement No 2) bearing File No. 6/18/2019-PPD dated 23.07.2020 and
Order (Public Procurement No. 3) bearing File No. 6/18/2019-PPD, dated 24.07.2020,
Office Memorandum (OM) No. F.18/37/2020-PPD dated 08.02.2021, OM No.
F.12/1/2021- PPD(Pt.) dated 02.03.2021, OM No. F.7/10/2021-PPD dated 08.06.2021
and Order (Public Procurement No 4) bearing File No. F.7/10/2021-PPD dated 23.02.2023
as amended from time to time, have issued directions regarding public procurement from
a bidder of a country, which shares land border with India are also applicable.

Technical requirement to be met by the Bidding Company or Lead Member of
Bidding Consortium

The Bidder must fulfill any one of the following technical requirements:

(1) Experience of development of projects in the Infrastructure Sector in the last ten
(10) years with aggregate capital expenditure of not less than Rs. 14,320 Crore
or equivalent USD (calculated as per provisions in Clause 3.4.1). However, the
capital expenditure of at least one project shall not be less than Rs. 2,864 Crore
or equivalent USD (calculated as per provisions in Clause 3.4.1).

For this purpose, capital expenditure incurred on projects that have been
commissioned/completed at least seven (7) days prior to Bid Deadline shall be
considered. The capital expenditure discussed above shall be as capitalized and
reflected in the audited books of accounts of the Technically Evaluated Entity. In
case a clearly identifiable part of a project has been put into commercial
operation, the capital expenditure on such part of the project shall be considered.
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The Technically Evaluated Entity must have either executed such projects itself
or must have held directly or indirectly at least twenty six percent (26%) of the
shareholding in the company that has executed the project(s) from the date of
financial closure of the project(s) till the time of commissioning/completion of
such project(s).

OR

(i1) Experience in construction of project in infrastructure sector: The Technically
Evaluated Entity should have received aggregate payments not less than Rs. 14,320
Crore or equivalent USD (calculated as per provisions in Clause 3.4.1) from its
client(s) for construction works fully completed during the last ten (10) financial
years. However, the payment received from at least one project shall not be less
than Rs. 2,864 Crore or equivalent USD (calculated as per provisions in Clause
3.4.1).

For this purpose, payments received on projects that have been commissioned/
completed at least seven (7) days prior to Bid Deadline shall be considered. Further
only the payments (gross) actually received, during such ten (10) financial years shall
qualify for purposes of computing the technical capacity. For the avoidance of doubt,
construction works shall not include cost of land, supply of goods or equipment except
when such goods or equipment form part of a turn-key construction contract/ EPC
contract for the project. Further, in cases where different individual contracts are
signed between same entities for the same project, the cumulative payments received
under such individual contracts shall be considered for meeting the qualification
requirement.

The Technically Evaluated Entity may be the Bidding Company or the Lead Member
of a Consortium or an Affiliate or Parent of such Bidding Company or the Lead
Member, as the case may be.

Bidders shall furnish documentary evidence duly certified by authorized signatory of the
Bidder who has been issued Power of Attorney in support of their technical capability as
defined in Clause 2.1.2 of this RFP.

2.1.3 Financial requirement to be met by the Bidding Company/Bidding Consortium
2.1.3.1 The Bidder must fulfill following financial requirements:
A. Networth:

Networth should be not less than Rs. 5,728 Crore or equivalent USD (calculated as per
provisions in Clause 3.4.1) computed as the Networth based on unconsolidated audited
annual accounts (refer to Note below) of any of the last three (3) financial years as
provided in Clause 2.2.3, immediately preceding the Bid Deadline. Also, the Networth
of any of the last three (3) financial years should not be negative.

Note: Audited consolidated annual accounts of the Bidder may be used for the purpose of
financial criteria provided the Bidder has at least 26% equity in each company whose
accounts are merged in the audited consolidated accounts and provided further that the
financial capability of such companies (of which accounts are being merged in the

REC Power Development and Consultancy Limited 28

298



RFP for Selection of Bidder as Transmission Service Provider

consolidated accounts) shall not be considered again for the purpose of evaluation of the
Technical Bid. Bidders shall furnish prescribed Annexure 7 (A) duly certified by
authorized signatory of the Bidder who has been issued Power of Attorney and the
Statutory Auditor and separate computation sheet for Networth duly certified by Statutory
Auditor in support of their financial capability as defined in Clause 2.1.3 of this RFP.

2.1.3.2 The Networth shall be computed in the following manner by the Bidder:

A. Networth
= Equity share capital
Add: Reserves
Subtract: Revaluation Reserves
Subtract: Intangible Assets
Subtract: Miscellaneous expenditures to the extent not written off

and carry forward losses

2.1.3.3 If the Technical Bid is submitted by a Bidding Consortium the financial requirement shall

be met individually and collectively by all the Members in the Bidding Consortium. The
financial requirement to be met by each Member of the Bidding Consortium shall be
computed in proportion to the equity commitment made by each of them for investment
in the Project.

The Bidder may seek qualification on the basis of technical and financial capability of its
Parent and/ or its Affiliate(s) for the purpose of meeting the Qualification Requirements.
However, in the case of the Bidder being a Consortium, the Lead Member has to meet the
technical requirement on its own or by seeking the technical capability of its Parent and/or
its Affiliate(s). Authorization for use of such technical or financial capability shall have
to be provided from its Parent and/or Affiliate(s) as per Annexure 9. The technical and
financial capability of a particular company/ particular project, including its Parents and/or
Affiliates, shall not be used directly or indirectly by more than one Bidder/ Member of a
Bidding Consortium/ Bidding Company. However, development and construction
experience of a particular project may be used by more than one company.

The determination of the relationship of Parent or Affiliate with the Bidding Company or
with the Member of the Bidding Consortium, including the Lead Member, shall be on the
date at the most seven (7) days prior to the last date of submission of the Bid.
Documentary evidence to establish such relationship shall be furnished by the Bidder
along with the Technical Bid.

If the Technically Evaluated Entity and/or Financially Evaluated Entity is an entity other
than the Bidding Company or a Member in a Bidding Consortium, the Bidding Company
or Member relying on such Technically Evaluated Entity and/or Financially Evaluated
Entity will have to submit a legally binding undertaking supported by a board resolution
from the Technically Evaluated Entity and/or Financially Evaluated Entity or its Ultimate
Parent Company, that all the equity investment obligations of the Bidding Company or the
Member of the Consortium shall be deemed to be equity investment obligations of the
Technically Evaluated Entity and/or Financially Evaluated Entity or its Ultimate Parent
Company, and in the event of any default the same shall be met by such evaluated entity
or by or the Ultimate Parent Company. The Bidding Company or the Consortium Member
shall have to provide information and documents relating to its relationship with such
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Technically Evaluated Entity and/or Financially Evaluated Entity including details about
the equity shareholding between them as per Annexure 7(C).

A Bidder shall submit only one Bid in the same bidding process, either individually as
Bidding Company or as a Member of a Bidding Consortium (including the Lead Member).
It is further clarified that any of the Parent/ Affiliate/Ultimate Parent of the Bidder/
Member in a Bidding Consortium shall not separately participate directly or indirectly in
the same bidding process. Further, if any Bidder is having a Conflict of Interest with other
Bidders participating in the same bidding process, the Bids of all such Bidders shall be
rejected.

Notwithstanding anything stated above, BPC reserves the right to verify the authenticity
of the documents submitted for meeting the Qualification Requirements and request for
any additional information and documents. BPC reserves the right at its sole discretion
to contact the Bidder’s bank and project references and verify the Bidder’s information
and documents for the purpose of bid evaluation.

The Qualified Bidder(s) will be required to continue to maintain compliance with the
Qualification Requirements throughout the bidding process and till execution of the
Transmission Service Agreement. Where the Technically Evaluated Entity and/or the
Financially Evaluated Entity is not the Bidding Company or a Member in a Bidding
Consortium, as the case may be, the Bidding Company or Member shall continue to be
an Affiliate of the Technically Evaluated Entity and/or Financially Evaluated Entity till
the execution of the Transmission Service Agreement. Failure to comply with the
aforesaid provisions shall make the Bid liable for rejection at any stage.

The Selected Bidder will be required to continue to maintain compliance with the
Qualification Requirements till the COD of the Project. Where the Technically Evaluated
Entity and/or the Financially Evaluated Entity is not the Bidding Company or a Member
in a Bidding Consortium, as the case may be, the Bidding Company or Member shall
continue to be an Affiliate of the Technically Evaluated Entity and/or Financially
Evaluated Entity till the COD of the Project. Failure to comply with the aforesaid
provisions shall be dealt as per provisions of Transmission Service Agreement.

On the Bid Deadline, for the Bidder to be eligible to participate in the bidding process:

a. the Bidder & any of its Affiliate including any Consortium Member & any of its
Affiliate, their directors or key personnel should not have been barred or included in
the blacklist by any government agency or authority in India, the government of the
jurisdiction of the Bidder or Members where they are incorporated or the jurisdiction
of their principal place of business, any international financial institution such as the
World Bank Group, Asian Development Bank, African Development Bank, Inter-
American Development Bank, Asian Infrastructure Investment Bank etc or the
United Nations or any of its agencies; or

b. the Bidder & any of its Affiliate including any Consortium Member & any of its
Affiliate or their directors should not have been convicted of any offence in India or
abroad.

In case any investigation is pending against the Bidder, including any Consortium Member
or Affiliate, or CEO or any of the directors/ manager/key managerial personnel of the
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2.2

2.2.1

222

223

224

2.2.4.1

Bidder /Consortium /Member or their Affiliates, full details of such investigation
including the name of the investigating agency, the charge/offence for which the
investigation has been launched, name and designation of persons against whom the
investigation has been launched and other relevant information should be disclosed while
submitting the Bid.

The Bidders shall confirm the above though a notarized affidavit as per Annexure 22.
Submission of Bid by the Bidder

The information and documents in Technical Bid will be submitted by the Bidder as per
the formats specified in Section — 4 (Formats for RFP) of this document

Strict adherence to the formats wherever specified, is required. Wherever, information has
been sought in specified formats, the Bidder shall refrain from referring to brochures/
pamphlets. Non-adherence to formats and/ or submission of incomplete information may
be a ground for declaring the Technical Bid as non-responsive. Each format has to be duly
signed and stamped by the authorized signatory of Bidder.

The Technical Bid shall contain unconsolidated/consolidated audited annual accounts
(consisting of unabridged Balance Sheet, Profit and Loss Account, profit appropriation
account, Auditors Report, etc.), as the case may be, of Bidding Company or each Member
in Consortium including Lead Member or the Financially Evaluated Entity for the last
three (3) financial years immediately preceding the last date for submission of Bid for the
purpose of calculation of Networth.

In case the annual accounts for the financial year immediately preceding the Bid Deadline
is not audited, the Bidder shall give declaration in this regard duly certified by its statutory
auditor. In such a case, the Bidder shall provide the audited annual accounts for the three
(3) financial years preceding the financial year as above for which the annual accounts
have not been audited.

Bid submitted by a Bidding Consortium:

The Technical Bid shall contain a legally enforceable Consortium Agreement entered
amongst the Members in the Bidding Consortium, designating one of the Members to be
the Lead Member (as per Annexure 6). There shall be only one Lead Member which shall
continue to hold twenty six percent (26%) equity in the TSP and cannot be changed upto
one (1) year from the Commercial Operation Date (COD) of the Project. Each Member in
Bidding Consortium shall duly sign the Consortium Agreement making it liable for raising
the required funds for its respective equity investment commitment as specified in the
Consortium Agreement. In absence of Consortium Agreement, the Technical Bid will not
be considered for evaluation and will be rejected.

Provided that the Lead Member of the Bidding Consortium will be required to be liable
to the extent of 100% of the total proposed commitment of equity investment of the
Bidding Consortium i.e. for both its own equity contribution as well as the equity
contribution of other Members.

Provided further that the Consortium Agreement shall not be amended without the explicit
approval of the BPC.
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The Lead Member of the Consortium will be the single point of contact for the purposes of
the bid process before the date of signing of Share Purchase Agreement. Settlement of any
dispute amongst the Consortium Members shall not be the responsibility of the BPC and/or
the CTU and the BPC and/or the CTU shall not bear any liability whatsoever on this
account.

2.2.4.2 The Lead Member should designate at the most two persons to represent the Consortium

2243

2.25

2.2.5.1

2.3

2.3.1

232

2.33

in its dealings with the BPC. The person(s) designated by the Lead Member should be
authorized through a Power of Attorney (as per Annexure 3) to perform all tasks
including, but not limited to providing information, responding to enquiries, signing of
Technical Bid on behalf of the Consortium, etc. The Bidding Consortium shall provide
board resolutions from their respective Boards for committing their respective portion of
equity requirement for the Project. Additionally, the Lead member shall provide a Board
resolution committing to make good any shortfall in the equity for the project, in case of
any member not meeting its equity commitment.

The Technical Bid should also contain signed Letter of Consent (as per Annexure 2) from
each Member in Consortium confirming that the entire Technical and Financial Bids has
been reviewed and each element of the Technical and Financial Bids is agreed to by them
including investment commitment for the Project.

In addition, the Technical Bid should also contain Board Resolution from each Member
of the Consortium other than the Lead Member in favour of their respective authorized
representatives for executing the POA, Consortium Agreement and signing of the
requisite formats.

Bid submitted by a Bidding Company

The Bidding Company should designate at the most two persons to represent the Bidding
Company in its dealings with BPC. The person(s) should be authorized to perform all
tasks including, but not limited to providing information, responding to enquiries, signing
of Technical and Financial Bids etc. The Bidding Company should submit, along with
Technical Bid, a Power of Attorney (as per Annexure 3), authorizing the signatory of the
Technical and Financial Bids. The Bidding Company shall submit the board resolution
committing 100% of equity requirement for the Project, in the Technical Bid.

Clarifications & Pre-Bid Meeting

The Bidders may seek clarifications or suggest amendments to the RFP by sending an
email to the BPC at the email id indicated in Clause 2.14 within the date and time
mentioned in Clause 2.7.2. For any such clarifications or amendments, the Bidders
should adhere to the format as per Annexure — 19.

Only those Bidders or their authorized representatives, who have purchased the RFP
documents are invited to attend the pre-bid meeting(s), which will take place on date as
specified in Clause 2.7.2, or any such other date as notified by the BPC. The time and
address of this would be intimated later.

The purpose of the pre-bid meeting will be to clarify any issues regarding the RFP,
including in particular, issues raised in writing by the Bidders as per the provisions of
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234

235

2.3.6

2.4

24.1.

2.4.2.

2.43.

2.5

Clause 2.3.1.
Non-attendance at the pre-bid meeting will not be a cause for disqualification of a Bidder.

The BPC is not under any obligation to entertain / respond to suggestions made or to
incorporate modifications sought for.

In case Bidders need any further clarifications not involving any amendments in respect
of final RFP, they should ensure that request for such clarification is submitted through e-
mail to the BPC at least ten (10) days prior to the Bid Deadline as mentioned in Clause 2.7.1.
The BPC may issue clarifications only, as per its sole discretion, which is considered
reasonable by it. Any such clarification issued shall be sent to all the Bidders to whom the
RFP has been issued. Clarifications sought after this date shall not be considered in any
manner and shall be deemed not to have been received. There shall be no extension in Bid
Deadline on account of clarifications sought as per this clause 2.3.6.

Amendment of RFP

At any time before the timeline mentioned in Clause 2.7.1, the BPC may, for any reason,
whether at its own initiative or in response to clarifications requested by any Bidder
modify or amend the RFP, including the timelines specified in Clause 2.7.2 by issuance
of addendum/modification/errata and/or revised document. Such document shall be
notified in writing through a letter or fax or e-mail to all the entities to which the RFP
has been issued and shall be binding on them. In order to ensure that Bidders have
reasonable time to take the modification into account in preparing their Bid, or for any
other reasons, BPC may at its discretion, extend the due date for submission of Bid. Late
receipt of any addendum/modification/errata and/or revised document will not relieve the
Bidder from being bound by that modification.

All modifications shall become part of the terms and conditions of this RFP. No
interpretation, revision or communication regarding this RFP is valid, unless made in
writing.

The amendment to the RFP shall be notified to all the Bidders through the electronic
bidding platform and shall be binding on them.

The Bidding Process

The entire bidding process shall be conducted on electronic bidding platform created by
MSTC Limited. The Bid shall comprise of the Technical Bid and the Financial Bid. The
Bidders shall submit the Technical Bid & Financial Bid through the electronic bidding
platform. In addition to the online submission, the Bidder with lowest Final Offer will be
required to submit original hard copies of Annexure 3, Annexure 4 (if applicable),
Annexure 6 (if applicable) and Annexure 14/14A/14B before issuance of Lol. There shall
be no physical submission of the Financial Bid.

Evaluation of Technical Bid will be carried out considering the information and
documents furnished by the Bidders as required under this RFP. This step would involve
responsiveness check, technical and financial evaluation of the details/ documents
furnished by the Bidding Company / Bidding Consortium in support of meeting the
Qualification Requirements. Bidders meeting the Qualification Requirements, subject to
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2.5.1

evaluation as specified in Clause 3.2 to 3.4 shall be declared as “Qualified Bidders” and
eligible for opening of Initial Offer. The BPC shall also upload the list of all Qualified
Bidders and Non-Qualified Bidders on the bidding portal along with the reasons for non-
qualification. Also, the Financial Bids of Qualified Bidders shall be opened after at least
24 hours from the date of declaration of the Technically Qualified Bidders.

The Financial Bid will comprise of two rounds. In the first round the Initial Offer
(submitted online along with the Technical Bids) of the responsive bids would be opened
and Quoted Transmission Charges of Initial Offer shall be ranked on the basis of ascending
order for determination of the Qualified Bidders as provided in Section-III of RFP. The
Qualified Bidders, in the first fifty per cent of the ranking (with any fraction rounded off
to higher integer) or four Qualified Bidders, whichever is higher, shall qualify for
participating in the electronic reverse auction stage and submit their Final Offer.

Provided however, in case only one Bidder remains after the evaluation of Technical Bid
as per Clause 3.2, 3.3 and Clause 3.4, the Initial Offer of such Bidder shall not be opened
and the matter shall be referred to the Government.

Provided that in the event the number of qualified Technical Bids is between two and four,
then each of the qualified Bidder shall be considered as “Qualified Bidders”.

Provided that in the event of identical Quoted Transmission Charges discovered from the
Initial Offer having been submitted by one or more Bidders, all such Bidders shall be
assigned the same rank for the purposes of determination of Qualified Bidders. In such
cases, all the Qualified Bidders who share the same rank till 50% of the rank (with any
fraction rounded off to higher integer) determined above, shall qualify to participate in the
electronic e-reverse auction stage. In case 50% of the ranks (with any fraction rounded off
to higher integer) is having less than 4 (four) Bidders and the rank of the fourth (4) Bidder
is shared by more than one (1) Bidder, then all such Bidders who share the rank of the
fourth (4™) Bidder shall qualify to participate in the electronic reverse auction.

The applicable ceiling for electronic reverse bidding shall be the lowest Quoted
Transmission Charges discovered from the Initial Offer received from the Qualified
Bidders. The Qualified Bidders shall be permitted to place their Final Offer on the
electronic bidding platform, which is lower than zero point two five (0.25) % of the
prevailing lowest Quoted Transmission Charges.

The initial period for conducting the e-reverse bidding should be 2 hours which will be
extended by 30 minutes from the last received bid time, if the bid is received during the
last 30 minutes of the scheduled or extended bid time. Subsequently, it will be extended
again by 30 minutes from the latest received bid time.

The technical details with respect to access to such electronic platform are provided in
Annexure-A (Technical Details with respect to electronic reverse auction).

In case of any technical clarification regarding access to the electronic reverse auction
platform or conduct of the auction process, the Bidders may contact MSTC Limited

directly at the address provided in Annexure-A.

Bid Formats
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The Bids in response to this RFP will be submitted online through the electronic bidding
platform by the Bidders in the manner provided in Clause 2.9. The Bids shall comprise of
the following:

2.5.2 Technical Bid comprising of:
1. Covering Letter (as per prescribed format enclosed as Annexure 1);
2. Letter of Consent from Consortium Members in Annexure 2;

3. Power of attorney issued by the Bidding Company or the Lead Member of the
Consortium, as the case may be, in favour of the person signing the Bid, in the format
attached hereto as Annexure 3.

Additionally, in case of a Bidding Consortium, the power of attorney in favour of the
Lead Member issued by the other Members of the Consortium shall be provided in as
per format attached hereto as Annexure 4. Further, the Lead Member shall furnish
Board resolution(s) from each Member of the Consortium other than the Lead
Member in favour of their respective authorized representatives for executing the
POA and signing of the requisite formats.

Provided that in the event the Bidding Company or the Lead Member of the
Consortium or any Member of the Bidding Consortium, as the case may be, is a
foreign entity, it may issue Board resolutions in place of power of attorney for the
purpose of fulfilling these requirements.

4.  Bidder’s composition and ownership structure in Annexure 5

5. Format for Authorization submitted in Non-Judicial stamp paper duly notarized as
per Annexure S from the Bidding Company / each Member of the Consortium
authorizing the BPC to seek reference from their respective bankers & others.

6. In case of Bidding Consortium, the Consortium Agreement shall be provided in as
per format attached hereto as Annexure 6

7. Format of Qualification Requirement (Annexures 7A, 7B, 7C and 7D)

8.  Bidders Undertakings and details of equity investment in Project (as per prescribed
formats 1 and 2 of Annexure 8);

9. Authorization from Parent / Affiliate of Bidding Company / Member of Bidding
Consortium whose technical / financial capability has been used by the Bidding
Company / Member of Bidding Consortium (Annexure 9).

10.  Undertaking from the Technically / Financially Evaluated Entity(ies) OR Undertaking
from the Ultimate Parent Company, for total equity investment commitment, in the
prescribed format in Annexure — 10, to meet any shortfall in the equity investment by
the Selected Bidder in the Barmer HVDC Power Transmission Limited.

Note: The effective Equity holding of the Selected Bidder in the Barmer HVDC
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11.

12.

Power Transmission Limited, as specified in Clause 2.5.8.1 shall be computed as per
the provisions of Clause 2.5.8.3 of this RFP.

Provided further, in case the Bidding Company or Member of a Consortium, (as the
case may be) holds at least twenty six percent (26%) equity in such Technically/
Financially Evaluated Entities, whose credentials have been considered for the
purpose of meeting the Qualification Requirements as per the RFP, no such
Undertaking shall be required from the Technically / Financially Evaluated Entities.

Board resolutions, as per prescribed formats enclosed as Annexure — 11, duly certified
by the Company Secretary or any Whole-time Director / Manager (supported by a
specific Board Resolution), as applicable to the Bidder and mentioned hereunder,

(a) Board resolution from the Bidding Company (and any investing Affiliate /
Parent Company / Ultimate Parent Company) committing one hundred
percent (100%) in aggregate of the equity requirement for the Project -
Format-1 of Annexure 11;

(b) Board resolutions from each of the Consortium Member of the Bidding
Consortium (and any investing Affiliate / Parent Company / Ultimate Parent
Company) together committing to one hundred percent (100%) in aggregate
of equity requirement for the Project, in case Bidder is a Bidding Consortium
- Format-1 of Annexure 11;

() In either of the cases as in (a) or (b) above as applicable, Board resolutions as
per Format 2 of Annexure 11 for total equity investment commitment from
the Technically / Financially Evaluated Entity(ies) whose technical / financial
credentials had been considered for the purpose of meeting Qualification
Requirements as per the RFP

OR

Board resolutions as per Format 2 of Annexure 11 from the Parent Company
or the Ultimate Parent Company for total equity investment commitment.

Provided that such Board resolutions, as specified in (a) or (b) or (c) above, in
case of a foreign entity, shall be supported by an unqualified opinion issued
by an independent legal counsel practicing in the relevant country, stating
that the Board resolutions are in compliance with the applicable laws of the
respective jurisdictions of the issuing company and the authorizations granted
therein are true and valid.

For clarity sake, illustrations identifying which Board Resolution shall be
applicable in typical cases are provided in Annexure 11A.

Format for Illustration of Affiliates at the most seven (7) days prior to Bid Deadline,
duly certified by Company Secretary and supported by documentary evidence
(Annexure 12).

Certified copy of the Register of Members / Demat Account Statement, Share
Certificate, Annual Return filed with ROC etc. submitted as documentary evidence
along with Annexure 12.
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13.  Disclosure as per Annexure 13 regarding participation of any related companies in
this bidding process.

14. Bid Bond, as per the prescribed format at Annexure 14 or Annexure 14A or Annexure
14B;

15.  Checklist for Technical Bid submission requirements as per Annexure 16.

16. Last three (3) financial years’ unconsolidated / consolidated audited annual accounts
/ statements, as the case may be, of the Financially Evaluated Entity / Technical
Evaluated Entity

17. Unconsolidated audited annual accounts of both the TEE and the Bidding
Company/Lead member, as applicable, for the financial years in which financial
closure was achieved and the financial year in which the said project was completed
/ commissioned.

18. Copy of the Memorandum and Articles of Association and certificate of
incorporation or other organizational document (as applicable), including their
amendments, certified by the Company Secretary of Bidding Company or each
Member in case of a Consortium including Lead Member.

19. For each project listed in Annexure 7(D), certified true copy of the certificates of
final acceptance and / or certificates of good operating performance duly issued by
owners or clients for the project, duly signed by duly signed by authorized signatory.

In addition to the online submission of above formats through the electronic platform, the
Bidder with lowest Final Offer will be required to submit original hard copies of Annexure
3, Annexure 4 (if applicable), Annexure 6 (if applicable) and Annexure 14/14A/14B
before issuance of Lol. In case, there is a discrepancy between the online submission and
physical documents, the bid would be out rightly rejected and the bidder shall be construed
to have engaged in the fraudulent practice as defined in Clause 2.19.3 with consequences as
mentioned in Clause 2.19.2.

Financial Bid (as per prescribed format at Annexure-21)

Financial Bid shall comprise of: (i) the Initial Offer; and (ii) the Final Offer. The Initial
Offer is required to be submitted along with the Technical Bid. It is hereby clarified that
the Financial Bid will comprise of two rounds. In the first round the Initial Offer of the
responsive bids would be opened and Quoted Transmission Charges of Initial Offer shall
be ranked on the basis of ascending order for determination of the Qualified Bidders as
provided in Section-III of RFP.

In accordance with clause 2.5 of this RFP, the qualified Bidders shall be eligible to
participate in the electronic reverse auction and submit their Final Offer.

The applicable ceiling for electronic reverse bidding shall be the lowest Quoted
Transmission Charges discovered from the Initial Offer received from the Qualified
Bidders. The Qualified Bidders shall be permitted to place their Final Offer on the

REC Power Development and Consultancy Limited 37

307




RFP for Selection of Bidder as Transmission Service Provider

electronic bidding platform, which is lower than zero point two five (0.25) % of the
prevailing lowest Quoted Transmission Charges.

The initial period for conducting the e-reverse bidding should be 2 hours which will be
extended by 30 minutes from the last received bid time, if the bid is received during the
last 30 minutes of the scheduled or extended bid time. Subsequently, it will be extended
again by 30 minutes from the latest received bid time.

The Bidders shall inter-alia take into account the following while preparing and submitting
the Initial Offer and Final Offer of Financial Bid:-

a. The Bidders shall quote single annual Quoted Transmission Charges for a period
of 35 years commencing from the Scheduled COD of the Project.

b. The Quoted Transmission Charges as per the format at Annexure-21 shall be
inclusive of all charges and no exclusions shall be allowed. The Bidders shall take
into account all costs including capital and operating, statutory taxes, duties, levies.
Availability of the inputs necessary for operation and maintenance of the Project
should be ensured by the TSP at the Project site and all costs involved in procuring
the inputs (including statutory taxes, duties, levies thereof) at the Project site must
be included in the Quoted Transmission Charges.

c. Annexure 21 duly digitally signed by authorized signatory.

2.5.4 Wherever information has been sought in specified formats, the Bidders shall fill in the details
as per the prescribed formats and shall refrain from referring to any other document for
providing any information required in the prescribed format.

2.5.5 Transmission Charges

2.5.5.1. The Transmission Charges shall be specified in the Transmission Service Agreement
and shall be payable to the TSP in Indian Rupees only. The Bidders shall quote single

Transmission Charges as per the format at Annexure — 21.

2.5.5.2.  The Transmission Charges of the Selected Bidder shall be inserted in Schedule 5 of the
Transmission Service Agreement.

2.5.6 Bidders may note that:
a) All the information and documents in Bid shall be submitted in English language only.
b) Bidders shall mention the name, designation, telephone number, fax number, email
address of the authorized signatory and complete address of the Bidder in the covering

letter.

c) All pages of the Bid submitted shall be initialed and stamped by the authorized
signatory on behalf of the Bidder.

d) A Bidder shall submit only one Bid in the same bidding process, either individually as
Bidding Company or as a Member of a Bidding Consortium.
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2)

h)

),

The technical and financial capability of a particular company / particular project
(Parent and/ or Affiliate) shall not be used directly or indirectly by more than one
Bidder/ Member of a Bidding Consortium including Lead Member / Bidding
Company.

This Request for Proposal (RFP) document is not transferable. The RFP document and
the information contained therein is for the use only by the Bidder to whom it is issued.
It may not be copied or distributed by the recipient to third parties (other than in
confidence to the recipient’s professional advisors). In the event that the recipient does
not continue with its involvement in the Project, this RFP document must be kept
confidential.

Though adequate care has been taken while preparing this RFP document, the Bidder
shall satisfy himself that the document is complete in all respects. Intimation of any
discrepancy shall be given to the BPC immediately. If no intimation is received from
any Bidder within ten (10) days from the date of issue of RFP document, it shall be
considered that the RFP document is complete in all respects and has been received by
the Bidder.

Bids submitted by the Bidder and opened on scheduled date and time as stipulated in
this RFP shall become the property of the BPC and BPC shall have no obligation to
return the same to the Bidder.

If any Bidder conceals any material information or makes a wrong statement or
misrepresents facts or makes a misleading statement in its Bid, in any manner
whatsoever, the BPC reserves the right to reject such Bid or cancel the Letter of Intent,
if issued. If such event is discovered after the Effective Date, consequences specified in
Transmission Service Agreement shall apply.

If for any reason the Bid of the Bidder with the lowest Quoted Transmission Charges is
not selected or Letter of Intent issued to such Selected Bidder is cancelled or such Bidder
withdraws its Bids, the BPC may:-

i.  Invite all the remaining Bidders to revalidate or extend their respective Bid
Security, as necessary, and match the Bid of the Bidder with the lowest Quoted
Transmission Charges (the “second round of bidding”) with following cases:

» Ifin the second round of bidding, only one Bidder matches the Bid of the Bidder
with lowest Quoted Transmission Charges, it shall be the Selected Bidder.

* If two or more Bidders match the Bid of the Bidder with the lowest Quoted
Transmission Charges in the second round of bidding, then the Bidder whose
Quoted Transmission Charges was lower as compared to other Bidder(s) in the
first round of bidding shall be the Selected Bidder. For example, if the third and
fifth lowest Bidders in the first round of bidding offer to match the Bid of the
Bidder with lowest Quoted Transmission Charges in the second round of
bidding, the said third lowest Bidder shall be the Successful Bidder.

¢ In the event that no Bidder offers to match the Bid of the Bidder with the lowest
Quoted Transmission Charges in the second round of bidding, the BPC may, in
its discretion, invite fresh Bids (the “third round of bidding”) from all Bidders

REC Power Development and Consultancy Limited 39

309




RFP for Selection of Bidder as Transmission Service Provider

except the Bidder which quoted the lowest Quoted Transmission Charges in the
first round of bidding. In case the Bidders are invited for the third round of
bidding to revalidate or extend their Bid Security, as necessary, and offer fresh
Bids, they shall be eligible for submission of fresh Bids provided, however, that
in such third round of bidding only such Bids shall be eligible for consideration
which are lower than the Quoted Transmission Charges of the second lowest
Bidder in the first round of bidding; or;

ii.  Annul the bid process; or
iii. Take any such measure as may be deemed fit in the sole discretion of the BPC!

k) The BPC may, at its sole discretion, ask for additional information / document and/or
seek clarifications from a Bidder after the Bid Deadline, inter alia, for the purposes of
removal of inconsistencies or infirmities in its Bid. However, no change in the substance
of the Quoted Transmission Charges shall be sought or permitted by the BPC.

1) Non submission and/or submission of incomplete data/ information required under the
provisions of RFP shall not be construed as waiver on the part of BPC of the obligation
of the Bidder to furnish the said data / information unless the waiver is in writing.

m) Bidders shall familiarize itself with the procedures and time frames required to obtain
all Consents, Clearances and Permits.

n) All Bidders are required to ensure compliance with the standards and codes mentioned
in Clause 1.6.1.2.

0) BPC reserves the right to reject all Bids and/or annul the process of tariff based
competitive bidding for selection of Bidder as TSP to execute the Project without
assigning any reason. BPC shall not bear any liability, whatsoever, in this regard.

p) Foreign companies submitting the Bid are required to follow the applicable law in their
country for execution of POA, Consortium Agreement and affixation of Common Seal
(wherever required) and in such cases, their Bid should be supported by an unqualified
opinion issued by an independent legal counsel practicing in the relevant country,
stating that execution of such POA, Consortium Agreement and the authorizations
granted therein are true and valid. Foreign companies executing POA outside India
shall necessarily pay the adequate stamp charges in India as per the provisions of Stamp
Act.

2.5.7 Bidders to inform themselves fully

2.5.7.1. The Bidders shall make independent enquiry and satisfy themselves with respect to all
the required information, inputs, conditions and circumstances and factors that may have
any effect on his Bid. Once the Bidders have submitted their Bids, the Bidders shall be
deemed to have inspected and examined the site conditions (including but not limited to
its surroundings, its geological condition and the adequacy of transport facilities to the
site), the laws and regulations in force in India, the transportation facilities available in
India, the grid conditions, the adequacy and conditions of roads, bridges, railway sidings,

1 BPC shall record reasons for the same.
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2.5.7.2.

2.5.7.3.

2.5.7.4.

ports, etc. for unloading and/or transporting heavy pieces of material and has based its
design, equipment size and fixed its price taking into account all such relevant conditions
and also the risks, contingencies and other circumstances which may influence or affect
the transmission of power. Accordingly, each Bidder acknowledges that, on being
selected as Successful Bidder and on acquisition of one hundred percent (100%) of the
equity shares of the Barmer HVDC Power Transmission Limited, the TSP shall not be
relieved from any of its obligations under the RFP Project Documents nor shall the TSP
be entitled to any extension in Scheduled COD mentioned in this RFP or financial
compensation for any reason whatsoever.

In their own interest, the Bidders are requested to familiarize themselves with all relevant
laws of India, including without limitation, the Electricity Act 2003, the Income Tax Act
1961, the Companies Act, 1956 / Companies Act, 2013 (as the case may be),
Environment Protection Act 1986 and Forest (Conservation) Act, 1980, the Customs
Act, the Foreign Exchange Management Act, Land Acquisition Act, 1894, the Indian
Telegraph Act 1885, Labor & Employment Laws of India, [Insurance Act] the
regulations/standards framed by the Commissions and CEA, all other related acts, laws,
rules and regulations prevalent in India, as amended from time to time.

In addition to the above, the Bidders are required to familiarize themselves with all
relevant technical codes and standards, including but not limited to the Grid Code / State
Grid Code, Central Electricity Authority (Installation and Operations of Meters)
Regulations, 2006, Central Electricity Authority (Technical Standards for Connectivity
to the Grid) Regulations, 2007, Central Electricity Regulatory Commission Grant of
Connectivity, Long-term Access and Medium - Term Open Access in Inter-State
Transmission and related matters) Regulations, 2009, Central Electricity Authority
(Technical Standards for construction of Electrical Plants and Electric Lines) Regulation,
2010, Central Electricity Authority (Technical Standards for Communication System in
Power System Operation) Regulations, 2020, Central Electricity Regulatory
Commission (Sharing of Inter-State Transmission Charges and Losses) Regulations,
2020 and other relevant Rules/ Regulations/ Guidelines issued by the Central
Government, the CERC and the CEA and amendments thereof.

The BPC shall not entertain any request for clarifications from the Bidders regarding the
above laws / acts / rules / regulations / standards. Non-awareness of the same shall not be
a reason for the Bidder to request for extension in Bid Deadline. The Bidders undertake
and agree that, before submission of their Bid, all such factors as generally brought out
above, have been fully investigated and considered while submitting their Bids.

The Survey Report has been prepared in good faith, and on best endeavor basis. Neither
BPC & Nodal Agency nor their employees or advisors/consultants make any representation
or warranty, express or implied, or accept any responsibility or liability, whatsoever, in
respect of any statements or omissions made in the Survey Report, or the accuracy,
completeness or reliability of information contained therein, and shall incur no liability under
any law, statute, rules or regulations as to the accuracy, reliability or completeness of such
Survey Report, even if any loss or damage is caused to the Bidders by any act or omission
on their part.

Bidders shall make best efforts and carry out its own due diligence upon survey report
provided by BPC and shall consider all possible techno-commercial factors before
submission of Bid. Bidders may also visit the route of the Transmission Lines associated
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2.5.7.5.

2.5.7.6.

2.5.7.7.

with the Project and the surrounding areas and obtain / verify all information which they
deem fit and necessary for the preparation of their Bid. Bidders may also carry out required
surveys and field investigation for submission of their Bid. Bidders may also opt for any
other route and is not bound to follow the route suggested in survey report provided by
BPC.

Failure to investigate, examine and to inspect site or subsurface conditions fully shall not
be grounds for a Bidder to alter its Bid after the Bid Deadline nor shall it relieve a Bidder
from any responsibility for appropriately eliminating the difficulty or costs of successfully
completing the Project.

The Selected Bidder shall obtain all necessary Consents, Clearances and Permits as
required. The Bidders shall familiarize itself with the procedures and time frame required
to obtain such Consents, Clearances and Permits.

The technical requirements of integrated grid operation are specified in the Indian
Electricity Grid Code (IEGC). The Bidders should particularly acquaint themselves with
the requirements of connection conditions, operating code for regional grids, scheduling and
dispatch instructions/codes, etc. The Bidders are also advised to fully familiarize themselves
with the real time grid conditions in the country. Information regarding grid parameters such
as voltage and frequency is available on the websites of Regional / State Load Despatch
Centers.

2.5.8 Minimum Equity holding/Equity Lock-in

2.5.8.1.

(a) The aggregate equity share holding of the Selected Bidder, in the issued and paid
up equity share capital of Barmer HVDC Power Transmission Limited shall not be less
than Fifty one percent (51%) up to a period of (1) one year after COD of the Project;

(b) In case the Selected Bidder is a Bidding Consortium, then any Member (other than
the Lead Member) of such Bidding Consortium shall be allowed to divest its equity as long
as the other remaining Members (which shall always include the Lead Member) hold the
minimum equity specified in (a) above.

(c) Ifequity is held by the Affiliates, Parent Company or Ultimate Parent Company, then
subject to the second proviso of this Clause 2.5.8.1 (c), such Affiliate, Parent Company or
Ultimate Parent Company shall be permitted to transfer its shareholding in Barmer HVDC
Power Transmission Limited to another Affiliate or to the Parent Company / Ultimate
Parent Company. If any such shareholding entity, qualifying as an Affiliate / Parent
Company / Ultimate Parent Company, is likely to cease to meet the criteria to qualify as an
Affiliate / Parent Company / Ultimate Parent Company, the shares held by such entity shall
be transferred to another Affiliate / Parent Company / Ultimate Parent Company.

Provided that in case the Lead Member or Bidding Company is holding equity through
Affiliate/s, Ultimate Parent Company or Parent Company, such restriction shall apply to
such entities.

Provided further, that the aggregate equity share holding of the Bidding Consortium or
a Bidding Company in the issued and paid up equity share capital of Barmer HVDC
Power Transmission Limited shall not be less than fifty one percent (51%) up to a period
of one (1) year after COD of the Project and the lead Member of the Consortium shall
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2.5.8.2.

2.5.8.3.

2.5.84.

have the equity share holding not less than twenty six percent (26%). In case the Selected
Bidder is a Bidding Consortium, then any Member (other than the Lead Member) of such
Bidding Consortium shall be allowed to divest its equity as long as the other remaining
Members (which shall always include the Lead Member) hold the minimum equity
specified in (a) above.

(d) All transfer(s) of shareholding of Barmer HVDC Power Transmission Limited by
any of the entities referred to above, shall be after prior written intimation to the Nodal
Agency.

The Selected Bidder may invest in the equity share capital of Barmer HVDC Power
Transmission Limited through its Affiliate(s) or Ultimate Parent Company or Parent
Company. Details of such investment will have to be specified in the Technical Bid as per
Format 2 of Annexure 8 of the RFP. If the Selected Bidder so invests through any
Affiliate(s) or Ultimate Parent Company or Parent Company, the Selected Bidder shall be
liable to ensure that minimum equity holding/lock-in limits specified in Clause 2.5.8.1 and
as computed as per the provisions of Clause 2.5.8.3 are still maintained.

For computation of effective Equity holding, the Equity holding of the Selected Bidder
or its Ultimate Parent Company in such Affiliate(s) or Parent Company and the equity
holding of such Affiliate (s) or Ultimate Parent Company in Barmer HVDC Power
Transmission Limited shall be computed in accordance with the example given below:

If the Parent Company or the Ultimate Parent Company of the Selected Bidder A directly
holds thirty percent (30%) of the equity in Barmer HVDC Power Transmission Limited
then holding of Selected Bidder A in Barmer HVDC Power Transmission shall be thirty
percent (30%);

If Selected Bidder A holds thirty percent (30%) equity of the Affiliate and the Affiliate
holds fifty percent (50%) equity in Barmer HVDC Power Transmission Limited, then for
the purposes of ascertaining the minimum equity/equity lock-in requirements specified
above, the effective holding of Bidder A in Barmer HVDC Power Transmission Limited
shall be fifteen percent (15%), (i.e., 30%* 50%);

The provisions as contained in this Clause 2.5.8 and Article 19.1 of the Transmission
Service Agreement shall override the terms of the Consortium Agreement submitted by
the Bidder as part of the RFP.

2.6  Project Schedule
2.6.1. All Elements of the Project are required to be commissioned progressively as per the
schedule given in the following table;
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SI. | Name of the Transmission Element Scheduled Percentage of | Element(s)
No. COD Quoted which are pre-
Transmission | required for
Charges declaring the
recoverable on | commercial
Scheduled operation
COD of the | (COD) of the
Element of the | respective
Project Element
1 Establishment of 400/220 kV, 6x500
MVA S/s at suitable location near
Barmer (Barmer-II Substation) along
with 2x125 MV Ar bus reactor
2 LILO of both circuits of 400 kV
Fatehgarh-IV PS - Barmer-1 PS D/C
line at Barmer-II PS
All the elements
3 Barmer—II PS - Barmer-I1 PS 400 kV D/C| 54 months of the scheme
line (Quad) from _
_ : are required to
4 Establishment of 6000 MW, =+ 800'kV allocat'lon of be
Barmer-1I (HVDC) [LCC] terminal project o
station (4x1500 MW) at a suitable 100% commissioned
location near Barmer-II substation (Bipole-1: 48 simultaneously
5 | Establishment of 6000 MW, = 800 kv |  months, as their
South Kalamb S/s (HVDC) [LCC] | Bipole-2: 54 utilization is
terminal station (4x1500 MW) at a months) dependent on
suitable location near South of Kalamb each other.
6 +800 kV HVDC Bipole line (Hexa
lapwing) between Barmer-I1I (HVDC) &
South Kalamb (HVDC) (with parallel
Dedicated Metallic Return) (capable to
evacuate 6000 MW) [with 100% reverse
power capability]
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7 | Augmentation of South Kalamb S/s” by
4x1500 MVA, 765/400 kV ICTs (3
Nos. 400 kV & 765 kV Section-II & 1
No. on 400 kV & 765 kV Section-I)
along with 2x330 MVAR, 765 kV bus
reactor & 2x125 MVAr, 420 kV bus
reactor on Section-II. The Section-II
will be established under a different
network expansion scheme in WR as
per details given below®

(2x1500 MW HVDC Bipole-I to be
terminated on 400 kV Section-l &
2x1500 MW HVDC Bipole-II to be
terminated on 400 kV Section-II of
South Kalamb S/s & 765 kV bus
sectionalizer to be kept normally closed
& 400kV bus sectionalizer to be kept
normally open)

8 2 Nos. of Syncon units at 400 kV level
of Barmer-II PS

(1 No. of SynCon unit comprises
dynamic support of +300MVAr/-200
MVAr (Minimum) & Short circuit
contribution at PCC of 1200 MVA
(Minimum))

The payment of Transmission Charges for any Element irrespective of its successful
commissioning on or before its Scheduled COD shall only be considered after successful
commissioning of the Element(s) which are pre-required for declaring the commercial operation
of such Element as mentioned in the above table.

Scheduled COD for overall Project: 54 months from allocation of project (Bipole-1: 48 months,
Bipole-2: 54 months)

Note: List of Element(s) along with the critical Element(s) to be provided by CEA

2.7 Due dates

2.7.1.  The Bidders should submit the Bids online through the electronic bidding platform
before the Bid Deadline i.e. on or before 1600 hours (IST) on 01.04.2026. In addition to
the online submission, the Bidder with lowest Final Offer will be required to submit
original hard copies of Annexure 3, Annexure 4 (if applicable), Annexure 6 (if
applicable) and Annexure 14/14A/14B before issuance of Lol.
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2.7.2.

2.7.3.

2.8

2.8.1.

2.8.2.

2.9

2.9.1.

Important timelines are mentioned below:

Date

Event

28.01.2026

Issuance of RFP

17.02.2026

Submission of written clarifications/amendments, if any, on the
RFP / RFP Project Documents by Bidders so as to reach BPC by
1700 hours. Such written clarifications/amendments shall be in
the format provided in Annexure-20.

19.02.2026

Pre-Bid meeting(s)

09.03.2026

Issue of written clarifications and revised RFP documents

17.03.2026

Issue of final RFP Project Documents

01.04.2026

Submission of Bid (Online submission of Bid through electronic
bidding portal)

01.04.2026

Opening of Technical Bid

09.04.2026

Short listing and announcement of Qualified Bidders on bidding
portal

13.04.2026

Opening of Financial Bid - Initial Offer

14.04.2026

Electronic reverse auction (Financial Bid — Final Offer) for the
Qualified Bidders.

17.04.2026

Submission of original hard copies of Annexure 3, Annexure 4,
Annexure 6, as applicable and Annexure 14/14A/4B by the bidder
with lowest Final Offer

22.04.2026

Selection of Successful Bidder and issue of LOI

04.05.2026

Signing of RFP Project Documents and transfer of Barmer HVDC
Power Transmission Limited

Validity of the Bid

To enable BPC to meet the schedule, all Bidders are expected to respond expeditiously
during the bidding process. If any milestone/activity falls on a day which is not a working
day or which is a public holiday then the milestone/activity shall be achieved/ completed
on the next working day.

The Bid shall remain valid for a period of one hundred and eighty (180) days from the
Bid Deadline. The BPC reserves the right to reject any Bid which does not meet
aforementioned validity requirement.

The BPC may solicit the Bidders’ consent for an extension of the period of validity of
the Bid. The request and the response, thereafter, shall be in writing. In the event any
Bidder refuses to extend its Bid validity as requested by the BPC, the BPC shall not be
entitled to invoke the Bid Bond. A Bidder accepting the BPC’s request for validity
extension shall not be permitted to modify its Bid and such Bidder shall, accordingly,
extend the validity of the Bid Bond as requested by the BPC within seven (7) days of
such request, failing which the Bid shall not be considered as valid.

Method of Submission
Both the Technical and Financial Bids duly filled in, all formats and supporting shall be

scanned and uploaded online through electronic bidding platform in the manner specified
in Annexure A

REC Power Development and Consultancy Limited 46

316




RFP for Selection of Bidder as Transmission Service Provider

2.9.2.

2.9.3.

2.10

2.10.1.

2.10.2.

2.11

2.11.1.

It may be noted that Technical Bid shall not contain any information/document relating to
Financial Bid. If Technical Bid contains any such information/documents, the BPC shall
not be responsible for premature opening of the Financial Bid.

All pages of the Bid, except for the Bid Bond (Annexure 14/14A/14B) and any other
document executed on non-judicial stamp paper, forming part of the Bid and corrections
in the Bid, if any, must be signed by the authorized signatory on behalf of the Bidder. It is
clarified that the same authorized signatory shall sign all pages of the Bid. However, any
published document submitted in this regard shall be signed by the authorized signatory
at least on the first and last page of such document.

No change or supplemental information to a Bid already submitted will be accepted after
the Bid Deadline, unless the same is requested for by the BPC as per Clause 2.5.6 (k).

Provided that a Bidder shall always have the right to withdraw / modify its Bid before the
Bid Deadline. No Technical Bid or Initial Offer shall be modified, substituted or
withdrawn by the Bidder on or after the Bid Deadline.

Preparation cost

The Bidders shall be responsible for all the costs associated with the preparation of the Bid
and participation in discussions and attending pre-bid meetings, and finalization and
execution of the RFP Project Documents (other than the TSA), etc. BPC shall not be
responsible in any way for such costs, regardless of the conduct or outcome of the process of
tariff based competitive bidding for selection of Bidder as TSP as per Bidding Guidelines.

The cost of this RFP is Rupees Five Lakh Only (Rs. 5,00,000) or U.S. Dollar Seven Thousand
Only (US$ 7,000) plus GST as per applicable rate, which shall be non-refundable. This
amount shall be paid via electronic transfer to the following Bank Account:

Bank Name, Address| ICICI Bank

& Branch 9A, Phelps Building, Inner Circle, Connaught Place, New Delhi-
110001

Bank Account Name | REC Power Development & Consultancy Limited

Bank Account No 000705041275

Bank IFSC Code No | ICIC0000007

Immediately after issuance of RFP document, the Bidder shall submit the Pre-Award
Integrity Pact in the format as prescribed in Annexure B, which shall be applicable for and
during the bidding process, duly signed on each page by any whole-time Director / Authorized
Signatory, duly witnessed by two persons, and shall be submitted by the Bidder in two (2)
originals in a separate envelope, duly superscripted with Pre-Award Integrity Pact. The Bidder
shall submit the Pre-Award Integrity Pact on non-judicial stamp paper of Rs. 100/- each duly
purchased from the National Capital Territory of Delhi. In case the Bidder is in a consortium,
the Pre-Award Integrity Pact shall be signed and submitted by each member of the Consortium
separately.

Bid Bond

Each Bidder shall submit the Bid accompanied by Bid Bond issued by any of the Banks listed
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2.11.2.

2.11.3.

2.11.4.

2.11.5.

2.12

in Annexure-17. The Bid Bond shall be valid for a period of thirty (30) days beyond the
validity of the Bid.

Subject to the provisions of Clause 2.15.5, the Bid Bond may be invoked by the BPC or its
authorized representative, without any notice, demure, or any other legal process upon
occurrence of any of the following:

° Bidder withdraws during the period of Bid Validity as specified in this RFP or as
extended by mutual consent of the respective Bidder(s) and the BPC

. Failure to execute the Share Purchase Agreement as per the provisions of Clause
2.15.2; or

° Failure to furnish the Contract Performance Guarantee as per Clause 2.12; or

° Failure to acquire one hundred percent (100%) equity shares of Barmer HVDC
Power Transmission Limited, along with all its related assets and liabilities, in
accordance with the provisions of Clause 2.15.2; or

o Failure to comply with the provisions of Clause 2.15.5 and Clause 2.15.6, leading
to annulment of the award of the Project.

. Bidders submitting any wrong information or making any misrepresentation in
their Bid as mentioned in Clause 2.5.6.

Intimation of the reasons of the invocation of the Bid Bond shall be given to the Selected
Bidder by the BPC within three (3) working days after such invocation.

The Bid Bond of the Selected Bidder shall be returned on submission of the Contract
Performance Guarantee as per Clause 2.12 and the relevant provisions of the Transmission
Service Agreement.

The Bid Bond of all the Bidders, whose Bids are declared non-responsive, shall be returned
within a period of thirty (30) days after the date on which the Financial Bids are opened.

The Bid Bond of all unsuccessful Bidders shall be returned and released by the BPC on
the same day on which the Barmer HVDC Power Transmission Limited is transferred to
the Selected Bidder. The Bid Bond of the Successful Bidder shall be returned on submission
of Contract Performance Guarantee as per Clause 2.12 of this RFP and the provisions of the
Transmission Service Agreement.

Contract Performance Guarantee

2.12.1. Within ten (10) days from the date of issue of the Letter of Intent, the
Selected Bidder, on behalf of the TSP, will provide to the Nodal Agency the
Contract Performance Guarantee for an amount of Rs. 716 Crore (Rupees
Seven Hundred and Sixteen Crore Only). The Contract Performance
Guarantee shall be initially valid for a period up to three (3) months after the
Scheduled COD of the Project and shall be extended from time to time to be
valid for a period up to three (3) months after the COD of the Project and
thereafter shall be dealt with in accordance with the provisions of the
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2.12.

2.13

2.13.1.

2.13.2.

2.14

Transmission Service Agreement. The Contract Performance Guarantee shall
be issued by any of the banks listed in Annexure-17 as per format given at
Annexure- 15 or any of the insurance companies authorized by Insurance Regulatory
and Development Authority of India as per format given at Annexure — 15 A or PFC/
REC/ IREDA as per Payment on Order Instrument format given at Annexure -15B.

2. In case the Selected Bidder is unable to obtain the Contract Performance Guarantee
for the total amount from any one bank specified in Annexure-17, the Selected Bidder
may obtain the same from not more than three (3) banks specified in Annexure-17.

Opening of Bids

Technical Bid will be opened by the Bid Opening Committee as per the following time
schedule and in the office of Central Electricity Authority, in the online presence of
Bidders’ representatives who wish to attend:

Opening of Envelope (Technical Bid): 1630 hours (IST) on 01.04.2026
or such other dates as may be intimated by BPC to the Bidders.

In the event of any of above dates falling on a day which is not a working day or which is
a public holiday, then the bids shall be opened on the next working day at the same venue
and time.

Opening of Initial Offer: Initial Offer shall be opened by the Bid Opening Committee in
presence of the Bid Evaluation Committee at 1630 hours (IST) on 13.04.2026 in the office
of CEA.

The following information from each Bid will be read out to all the Bidders at the time of
opening of Technical Bid:

. Name of the Bidding Company / Consortium Members in case of Bidding
Consortium.

Information to be provided after opening of Initial Offer:

Only the lowest Initial Offer (s) shall be communicated to all the Qualified Bidders to
participate in the e-reverse bidding process. During the e-reverse bidding process only the
lowest prevailing bid should be visible to all the bidders on the electronic platform.

Enquiries

Written clarifications on the RFP and other RFP Project Documents as per Clause 2.3 and
2.4 may be sought from:

Chief Executive Officer,

REC Power Development and Consultancy Limited
(A wholly owned subsidiary of REC Limited)

REC Corporate Head Quarter,

D Block, Plot No. I —4,

Sec — 29 Gurugram — 122 001

REC Power Development and Consultancy Limited 49

319




RFP for Selection of Bidder as Transmission Service Provider

Email: vijay.kulkami@recpdcl.in & tbcb@recpdcl.in

2.15 Other Aspects

2.15.1. The draft of the Transmission Service Agreement has been attached to this RFP. In addition
to above, the following documents have also been attached to this RFP:

2.15.2.

a) Share Purchase Agreement

When the drafts of the above RFP Project Documents are provided by the BPC, these
RFP Project Documents shall form part of this RFP as per Formats — 1 & 2 of Annexure

20.

Upon finalization of the RFP Project Documents after incorporating the amendments
envisaged in Clause 2.4 of this RFP, all the finalized RFP Project Documents shall be
provided by BPC to the Bidders at least fifteen (15) days prior to the Bid Deadline.

The Transmission Service Agreement and Share Purchase Agreement shall be signed in
required number of originals so as to ensure that one (1) original is retained by each party
to the Agreement(s) on the date of transfer of SPV.

Within ten (10) days of the issue of the Letter of Intent, the Selected Bidder shall:

a)

b)

c)

provide the Contract Performance Guarantee in favour of the Nodal Agency as per
the provisions of Clause 2.12;

execute the Share Purchase Agreement and the Transmission Service Agreement;

acquire, for the Acquisition Price, one hundred percent (100%) equity shareholding
of Barmer HVDC Power Transmission Limited from REC Power Development and
Consultancy Limited, who shall sell to the Selected Bidder, the equity shareholding
of Barmer HVDC Power Transmission Limited, along with all its related assets
and liabilities;

Stamp duties payable on purchase of one hundred percent (100%) of the equity
shareholding of Barmer HVDC Power Transmission Limited, along with all its
related assets and liabilities, shall also be borne by the Selected Bidder.

Provided further that, if for any reason attributable to the BPC, the above activities
are not completed by the Selected Bidder within the above period of ten (10) days as
mentioned in this Clause, such period of ten (10) days shall be extended, on a day
for day basis till the end of the Bid validity period.

2.15.3. After the date of acquisition of the equity shareholding of Barmer HVDC Power
Transmission Limited, along with all its related assets and liabilities, by the Selected
Bidder,

the authority of the BPC in respect of this Bid Process shall forthwith cease and
any actions to be taken thereafter will be undertaken by the Nodal Agency,
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2.154.

2.15.5.

2.15.6.

2.15.7.

2.15.8.

ii.

ii

all rights and obligations of Barmer HVDC Power Transmission Limited, shall be
of the TSP,

1. any decisions taken by the BPC prior to the Effective Date shall continue to be
binding on the Nodal Agency and

iv. contractual obligations undertaken by the BPC shall continue to be fulfilled by the

TSP.

Further, the TSP shall execute the Agreement(s) required, if any, under Central
Electricity Regulatory Commission (Sharing of Inter-State Transmission Charges
and Losses) Regulations as amended from time to time.

Within five (5) working days of the issue of the acquisition of the SPV by the Successful
Bidder, the TSP shall apply to the Commission for grant of Transmission License and
make an application to the Commission for the adoption of Transmission Charges, as
required under Section — 63 of The Electricity Act 2003.

If the Selected Bidder / TSP fails or refuses to comply with any of its obligations under
Clauses 2.15.2,2.15.3 and 2.15.4, and provided that the other parties are willing to execute
the Share Purchase Agreement and REC Power Development and Consultancy Limited is
willing to sell the entire equity shareholding of Barmer HVDC Power Transmission
Limited, along with all its related assets and liabilities, to the Selected Bidder, such failure
or refusal on the part of the Selected Bidder shall constitute sufficient grounds for
cancellation of the Letter of Intent. In such cases, the BPC / its authorized representative(s)
shall be entitled to invoke the Bid Bond of the Selected Bidder.

If the TSP fails to obtain the Transmission License from the Commission, it will
constitute sufficient grounds for annulment of award of the Project.

The annulment of award, as provided in Clauses 2.15.5 and 2.15.6 of this RFP, will be
done by the Government on the recommendations of National Committee on
Transmission. However, before recommending so, National Committee on Transmission
will give an opportunity to the Selected Bidder / TSP to present their view point.

The annulment of the award, under Clause 2.15.5 or 2.15.6 of this RFP, shall be sufficient
grounds for blacklisting the bidder, whose award has been annulled, for a period of five
years or more, as decided by the National Committee on Transmission, provided that the
blacklisting shall be done only after giving the bidder an opportunity for showing cause.

2.16 Confidentiality

2.16.1. The parties undertake to hold in confidence this RFP and RFP Project Documents and not
to disclose the terms and conditions of the transaction contemplated hereby to third parties,

except:

a) to their professional advisors;

b) to their officers, contractors, employees, agents or representatives, financiers,
who need to have access to such information for the proper performance of
their activities;
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2.17

2.18

2.19

2.19.1.

2.19.2.

2.19.3.

c) disclosures required under Law, without the prior written consent of the other
parties of the concerned agreements.

Provided that the TSP agrees and acknowledges that the Nodal Agency may at any time,
disclose the terms and conditions of the RFP and RFP Project Documents to any person, to
the extent stipulated under the Law or the Bidding Guidelines.

Right of the BPC to reject any Bid

BPC reserves the right to reject all or any of the Bids/ or cancel the RFP without assigning
any reasons whatsoever and without any liability.

Non submission and/or submission of incomplete data/ information required under the
provisions of RFP shall not be construed as waiver on the part of BPC of the obligation of
the Bidder to furnish the said data / information unless the waiver is in writing.

Fraudulent and Corrupt Practices

The Bidders and their respective officers, employees, agents and advisers shall observe
the highest standard of ethics during the Bid process and subsequent to the issue of the
Lol Notwithstanding anything to the contrary contained herein, or in the Lol, the BPC
shall reject a Bid, withdraw the Lol, as the case may be, without being liable in any manner
whatsoever to the Bidder, if it determines that the Bidder has, directly or indirectly or
through an agent, engaged in corrupt practice, fraudulent practice, coercive practice,
undesirable practice or restrictive practice in the Bid process. In such an event, the BPC
shall forfeit the Bid Bond, without prejudice to any other right or remedy that may be
available to the BPC hereunder or otherwise.

Without prejudice to the rights of the BPC under Clause 2.19.1 hereinabove and the rights
and remedies which the BPC may have under the Lol, if a Bidder is found by the BPC to
have directly or indirectly or through an agent, engaged or indulged in any corrupt practice,
fraudulent practice, coercive practice, undesirable practice or restrictive practice during
the Bid process, or after the issue of the Lol, such Bidder & its Affiliates shall not be
eligible to participate in any tender or RFP issued by any BPC for an indefinite period
from the date such Bidder is found by the BPC to have directly or indirectly or through an
agent, engaged or indulged in any corrupt practice, fraudulent practice, coercive practice,
undesirable practice or restrictive practices, as the case may be.

For the purposes of this Clause 2.19, the following terms shall have the meaning
hereinafter respectively assigned to them:

a) “corrupt practice” means (i) the offering, giving, receiving, or soliciting, directly
or indirectly, of anything of value to influence the actions of any person connected
with the Bid process (for avoidance of doubt, offering of employment to or
employing or engaging in any manner whatsoever, directly or indirectly, any
official of the BPC who is or has been associated or dealt in any manner, directly
or indirectly with the Bid process or the Lol or has dealt with matters concerning
the Transmission Service Agreement or arising there from, before or after the
execution thereof, at any time prior to the expiry of one year from the date such
official resigns or retires from or otherwise ceases to be in the service of the BPC,
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shall be deemed to constitute influencing the actions of a person connected with
the Bid Process); or (ii) engaging in any manner whatsoever, whether during the
Bid Process or after the issue of the Lol or after the execution of the Transmission
Service Agreement, as the case may be, any person in respect of any matter relating
to the Project or the Lol or the Transmission Service Agreement, who at any time
has been or is a legal, financial or technical adviser of the BPC in relation to any
matter concerning the Project;

b) "Fraudulent practice" means a misrepresentation or omission of facts or
suppression of facts or disclosure of incomplete facts, in order to influence the Bid
process;

c) “Coercive practice” means impairing or harming, or threatening to impair or

harm, directly or indirectly, any person or property to influence any person’s
participation or action in the Bid process;

d) "undesirable practice" means (i) establishing contact with any person connected
with or employed or engaged by the BPC with the objective of canvassing, lobbying
or in any manner influencing or attempting to influence the Bid process; or
(i1) having a Conflict of Interest; and

e) "Restrictive practice" means forming a cartel or arriving at any understanding or
arrangement among Bidders with the objective of restricting or manipulating a full
and fair competition in the Bid process.
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SECTION 3

1. EVALUATION OF BID

3.1. The evaluation process of Technical Bid comprises the following five steps:

Step [ — Responsiveness check

Step 11- Compliance with submission requirements
Step 11— Evaluation of Technical Bids

Step [V—- Evaluation of Financial Bids

Step V — Bidder Selection

3.2. STEP I - Responsiveness check

The Technical Bid submitted by the Bidder shall be initially scrutinized to establish
“Responsiveness”. Subject to clause 2.5.6 (k), any of the following conditions shall cause
the Technical Bid to be “Non-responsive”:

a)  Technical Bid that are incomplete.

b)  Technical Bid not signed by authorized signatory and / or stamped in the manner
indicated in this RFP.

c)  All pages of the Technical Bid submitted but not initialed by the authorized
signatories on behalf of the Bidder.

d)  Technical Bid not including the covering letter as per Annexure 1.

e)  Technical Bid submitted by a Bidding Consortium not including the Consortium
Agreement.

f)  Technical Bid contains material inconsistencies in the information and documents
submitted by the Bidder, affecting the Qualification Requirements.

g) Bidder submitting or participating in more than one Bid either as a Bidding
Company or as a Member of Bidding Consortium.

h)  More than one Member of the Bidding Consortium or a Bidding Company using the
credentials of the same Parent/Affiliate.

i)  Information not submitted in formats specified in the RFP.

j)  Applicable Board resolutions, or any other document, as provided in Clause 2.5.2,
not being submitted;

k)  Bid not accompanied by a valid Bid Bond;

1)  Non submission of power of attorney, supported by a Board resolution;

m) Bid validity being less than that required as per Clause 2.8 of this RFP;

n)  Bid not containing Format-1 (Bidders' Undertakings) of Annexure-§;
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3.3.

34.

34.1.

o) Bidder having Conflict of Interest
p)  The Bidder has not submitted a disclosure as per Annexure 13.

q) Bidders delaying in submission of additional information or clarifications sought by
the BPC.

r)  Ifthe Bidder makes any misrepresentation as specified in Clause 3.7.
s)  Bid being conditional in nature.

t) More than one Member of the Bidding Consortium or a Bidding Company using the
credentials of the same Parent/Affiliate.

STEP II - Compliance with submission requirements

Each Bidder’s Technical Bid shall be checked for compliance with the submission
requirements set forth in this RFP before the evaluation of Technical Bid is taken up.
Annexure 16 and Annexure 11A shall be used to check whether each Bidder meets the
stipulated requirements.

STEP III -Evaluation of Technical Bid

Evaluation of Technical Bid will be carried out considering the information and documents
furnished by the Bidders as required under this RFP. This step would involve technical
and financial evaluation of the details/ documents furnished by the Bidding Company /
Bidding Consortium in support of meeting the Qualification Requirements

Interpolation of financial data.

For the Qualification Requirements data provided by the Bidders in foreign currency,
equivalent rupees of Networth will be calculated using bills selling exchange rates (card
rate) USD/INR of State Bank of India prevailing on the date of closing of the accounts for
the respective financial year as certified by their Banker.

For the purpose of calculating the aggregate capital expenditure/construction experience
of the projects completed/ commissioned where such projects are executed outside India
and capital expenditure is denominated in foreign currency, bills selling exchange rates
(card rate) USD/INR of State Bank of India prevailing on the date of closing of the
financial year in which the projects were completed and as certified by their Banker shall
be considered.

For the projects executed in the current financial year bills selling (card rate) USD/INR of
State Bank of India prevailing on seven (7) days prior to the last date of submission of
Technical Bid and as certified by their Banker shall be considered.

For currency other than USD, Bidders shall convert such currency into USD as per the
exchange rates certified by their Banker prevailing on the relevant date and used for such
conversion. Such Bidders shall submit necessary certification from their Banker for the
exchange rate used in the conversation.

REC Power Development and Consultancy Limited 56

326




RFP for Selection of Bidder as Transmission Service Provider

If the exchange rate for any of the above dates is not available, the rate for the immediately
available previous day shall be taken into account.

3.4.2.Bidders meeting the Qualification Requirements, subject to evaluation as specified in

Clauses 3.2 to 3.4 shall be declared as Qualified Bidders and eligible for opening of Initial
Offer.

3.4.3.The BPC shall upload the list of all Qualified Bidders and Non-Qualified Bidders on the

bidding portal along with the reasons for non-qualification.

3.5. STEP 1V - Evaluation of Financial Bids

3.5.1.

3.5.2.

353

The Bids which have been found Qualified by the BPC, based on the Steps I to III as
specified above in Clauses 3.2.to 3.4, shall be opened and Quoted Transmission Charges
of such Initial Offer shall be ranked on the basis of the ascending Initial Offer submitted
by each Qualified Bidder.

Based on such ranking of the Qualified Bidders, in the first fifty per cent of the ranking (with
any fraction rounded off to higher integer) or four Qualified Bidders, whichever is higher,
shall qualify for participating in the electronic reverse auction.

Provided however, in case only one Bidder remains after the Evaluation of Technical Bid
(Steps 1 to III) as per Clause 3.2 to 3.4, the Initial Offer of such Bidder shall not be opened
and the matter shall be referred to the Government.

Provided that in the event the number of Qualified Bidders is between two and four, then
each of the responsive Bidder shall be considered as Qualified Bidders.

Provided that in the event of identical Quoted Transmission Charges discovered from the
Initial Offer having been submitted by one or more Bidders, all such Bidders shall be
assigned the same rank for the purposes of determination of Qualified Bidders. In such
cases, all Qualified Bidders who shares the same rank till 50% of the rank (with any faction
rounded off to higher integer) determined above, shall qualify to participate in the electronic
reverse auction stage. In case 50% of the rank is having less than four (4) Bidders and the
rank of the fourth (4™) Bidder is shared by more than one Bidder, then all such all such
Bidders who share the rank of the fourth Bidder shall qualify to participate in the electronic
reverse auction.

The Financial Bids comprising of both Initial Offer and Final Offer submitted by the
Bidders shall be scrutinized to ensure conformity with the provisions of Clause 2.5.3 of
this RFP. Any Bid not meeting any of the requirements as per Clause 2.5.3 of this RFP
may cause the Bid to be considered "Non-responsive", at the sole decision of the BPC.
Financial Bid not in conformity with the requirement of SI. No. (c) of Clause 2.5.3 of this
RFP shall be rejected.

The Bidders shall quote the single annual Quoted Transmission Charges as specified in
the format at Annexure — 21.

3.6. STEP V - Bidder Selection
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3.6.1.

3.6.2.

3.6.3.

3.64.

The prevailing lowest Quoted Transmission Charges discovered from Final Offers shall only
be displayed during the e-reverse bidding and the Bidder quoting such Final Offer will always
remain anonymous during the e-reverse bidding. The Bidder with the prevailing lowest
Quoted Transmission Charges discovered from Final Offers at the close of the scheduled or
extended period of e-reverse bidding as mentioned in clause 2.5 shall be declared as the
Successful Bidder, subject to verification of the original hard copies of Annexure 3,
Annexure 4 (if applicable), Annexure 6 (if applicable) and Annexure 14/14A/14B. The
Letter of Intent shall be issued to such Successful Bidder in two (2) copies.

However, if no bid is received during the e-reverse bidding stage then the Bidder with lowest
quoted initial transmission charges ("Initial Offer") during e-bidding stage shall be declared
as the Successful Bidder, subject to verification of the original hard copies of Annexure 3,
Annexure 4 (if applicable), Annexure 6 (if applicable) and Annexure 14/14A/14B. The
Letter of Intent shall be issued to such Successful Bidder in two (2) copies.

In case, there is a discrepancy between the online submission and physical documents, the
bid would be out rightly rejected and the bidder shall be construed to have engaged in the
fraudulent practice as defined in Clause 2.19.3 with consequences as mentioned in Clause
2.19.2. Further, in such a case, the provisions of Clause 2.5.6 (j) shall apply.

The Selected Bidder shall unconditionally accept the Lol, and record on one (1) copy of the
Lol, "Accepted unconditionally", under the signature of the authorized signatory of the
Successful Bidder and return such copy to the BPC within seven (7) days of issue of Lol.

If the Successful Bidder, to whom the Letter of Intent has been issued, does not fulfill any
ofthe conditions specified in Clauses 2.15.2, 2.15.3 and Clause 2.15.4, then subject to Clause
2.15.5, the BPC reserves the right to annul the award of the Project and cancel the Letter of
Intent. Further, in such a case, the provisions of Clause 2.5.6 (j) shall apply.

The BPC, in its own discretion, has the right to reject all Bids if the Quoted Transmission
Charges are not aligned to the prevailing prices.

3.7. Misrepresentation by the Bidder

If the Bidder conceals any material information or makes a wrong statement or
misrepresents facts or makes a misleading statement in the Technical Bid or Bid, as the
case may be, in any manner whatsoever, in order to create circumstances for the
acceptance of its Technical Bid/Bid, the BPC reserves the right to reject such Technical
Bid/Bid, and/ or cancel the Letter of Intent, if issued. Further, in case Letter of Intent is
cancelled, consequences as per provisions of the RFP shall follow.

3.8. Disposition of Technical Bid

3.8.1. Technical Bid found to be Non-responsive as per Clause 3.2, due to any of the following

conditions, shall be liable for rejection.

= Technical Bid that is incomplete.

= Technical Bid not signed by authorized signatory and / or stamped in the manner
indicated in this RFP.

= All pages of the Technical Bid submitted but not initialed by the authorized
signatories on behalf of the Bidder.
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Technical Bid not including the covering letter as per Annexure 1.

Technical Bid contains material inconsistencies in the information and documents
submitted by the Bidder, affecting the Qualification Requirements.

Information not submitted in formats specified in the RFP.

The Bidder has not submitted a disclosure as per Annexure 13.

Bidders delaying in submission of additional information or clarifications sought by
the BPC.

3.8.2. Technical Bid found to be Non-responsive as per Clause 3.2, due to any of the following
conditions, shall be rejected.

Technical Bid not received by the scheduled date and time.

Technical Bid submitted by a Bidding Consortium not including the Consortium
Agreement.

Bidder submitting or participating in more than one response either as a Bidding
Company or as a Member of Bidding Consortium.

More than one Member of the Bidding Consortium or a Bidding Company using the
credentials of the same Parent/Affiliate.

Technical Bid having Conflict of Interest.

If the Bidder makes any misrepresentation as specified in Clause 3.7.

3.9. BPC reserves the right to interpret the Bid in accordance with the provisions of this RFP
document and make its own judgment regarding the interpretation of the same. In this
regard, BPC shall have no liability towards any Bidder and no Bidder shall have any
recourse to BPC with respect to the qualification process.

BPC shall evaluate Bid using the process specified in Clause 3.1 to 3.6, at its sole
discretion. BPC’s decision in this regard shall be final and binding.
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SECTION -4

ANNEXURES FOR BID
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REC POWER DEVELOPMENT AND CONSULTANCY LIMITED
(A wholly owned subsidiary of REC Ltd.)

GLOBAL INVITATION (Through e-bidding Only)
FOR SELECTION OF TRANSMISSION SERVICE PROVIDER THROUGH TARIFF BASED
COMPETITIVE BIDDING (TBCB) PROCESS ON BUILD, OWN, OPERATE AND TRANSFER
(BOOT) BASIS FOR 01 (ONE) INTER - STATE TRANSMISSION PROJECT

REC Power Development and Consultancy Limited, New Delhi, India (a wholly owned subsidiary of REC
Limited, a Maharatna Central Public Sector Undertaking) invites proposal for setting up of the below
mentioned transmission project through TBCB process on Build, Own, Operate and Transfer (BOOT)
basis following single stage two envelope process of "Request for Proposal (RFP)". Interested bidders
may refer to the Request for Proposal (RFP) notifications and RFP documents available on our websites
www.recpdcl.in & www.recindia.nic.in w.e.f. 28.01.2026.
The bidders may obtain the RFP documents on all working days between 10:30 hours (IST) to 16:00
hours (IST) from 28.01.2026 to one day prior to bid submission date on payment of non-refundable fee of
Rs. 5,00,000/- (Rupees Five Lakh Only) or US$ 7000 (US Dollars Seven Thousand Only) + 18% GST as
perdetails provided in the RFP document available on the websites www.recpdcl.in & www.recindia.nic.in.
The Request for Proposal (RFP) documents can also be downloaded from our websites www.recpdcl.in
& www.recindia.nic.in, however, in such cases interested parties can submit Response to RFP only on
submission of non-refundable fee of Rs. 5,00,000/-(Rupees Five Lakh Only) or US$ 7000 (US Dollars
Seven Thousand Only) + 18% GST as per details provided in the RFP document. The survey report &
clarifications to RFP document shall be issued to those bidders, who have obtained/purchased RFP
documents by paying requisite fee. The important timelines in this regard are as follows:
sr. . Last Da_te for| Last Pat_e for Deta!ls of
No Name of Project seeking submission of Opening of

i clarifications | Response to RFP | Response to RFP
. | Transmission system for evacuation of | 17.02.2026 | 01.04.2026 upto | 01.04.2026 at
power from Rajasthan REZ Ph-IV (Part- 1500 Hrs (IST) 1530 Hrs (IST)
5:6 GW) [Barmer Complex] Barmer-Ii: 6
GW (Solar) (LCC Configuration)
All corrigenda, addenda, amendments, time extensions, etc. to the RFP will be hosted on our websites
www.recpdcl.in & www.recindia.nic.in. Bidders should regularly visit our websites to keep themselves
updated.
Note: RECPDCL reserves the right to cancel or modify the process without assigning any reason and
without any liability. This is notan offer.

Chief Executive Officer
REC Power Development and Consultancy Ltd.
Core-4, SCOPE Complex, 7, Lodhi Road, New Delhi-110003, India

Bid Process Coordinator An Initiative of Initiative Partner
REC Power Development and Ministry of Power Central Electricity
Consultancy Limited Government of India Authority

Give a missed call on toll free number 18002003004 to get our Apps



EC FPower Developineni and Gonsuliancy Limit REC
(A wholly owned subsidiary of REC Limited, a ‘Maharatna CPSE’
under Ministry of Power, Govt. of India) Power De\/elopmerﬂ'

et gEar S a R T/ S S/ asER-(CTd1SRiTY2025-26/4862  fe=ITh: 30.01.2026

Awed,

Feirr Rgga R sma,
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Subject: Global Invitation for selection of Transmission Service Provider to establish
Transmission system for the project namely “Transmission system for
evacuation of power from Rajasthan REZ Ph-IV (Part-5:6 GW) [Barmer
Complex] Barmer-il: 6 GW (Solar) (LCC Configuration)” -Copy of RFP

documents.

ARled,

Kind reference is invited to the Gazette Notification No.3860 [F.No. 15/3/2018-Trans-Part
(4)] dated 29.08.2025, issued by Ministry of Power, Government of India wherein REC
Power Development and Consultancy Limited has been appointed as Bid Process
Coordinator (BPC) for selection of bidder as Transmission Service Provider to establish
Inter-State transmission projects on Build, Own, Operate & Transfer (BOOT) basis.

In this regard, we would like to intimate that the RFP process for the subject cited project has
been initiated by way of Global Invitation in National/International newspapers i.e. Hindustan
Times Package & Financial Times Package on 28.01.2026. The important timelines in this

regard are as below. :-

Sr. Name of the Project Last date of Last date for
No. RFP Purchase | submission of
N ) response to RFP
1. | Transmission system for evacuation of 31.03.2026 01.04.2026 up to
power from Rajasthan REZ Ph-IV (Part- 1500 Hrs (IST)
5.6GW) [Barmer complex] Barmer-Il: 6 GW
(Solar) (LCC Configuration)

The RfP notification and RfP document for the above project has also been uploaded on our
websites www.recindia.nic.in and www.recpdcl.in.

In this regard, copy of Request for Proposal (RfP), Transmission Service Agreement (TSA)
and Share Purchase Agreement (SPA) along with copies of newspaper notification of the
subject project are enclosed herewith for your kind information and reference please.

sad,

o ;
ol L2 .
Wy
(EERETLoY
afyss Agays vd frameameyeT (& & )
Hereey; AW fF FuT aarar ar §

@ D-Block, REC World Headguarter, Plot No. -4, Sector-29, Gurugram, (Haryana) - 122001,
#2E-mail: co@recpdel.in | D Tel.: 0124-4441300 | ¢3www.recpdclin | CIN No. RECPDCL-U40101DL2007GOI165778 GST No, 0BAADCR7399K1ZP
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LG Power Boveispment and Consuliancy Limited R'L":(;
(A wholly owned subsidiary of REC Limited, a ‘Maharatna CPSE’ L
under Ministry of Power, Govt. of India) Power DevelopmenT

Hest gear FRsadEiva/ddede/arsaT-|(TadidaT)/2025-26/4863-A  f&=ATe: 30.01.2026

e (NSl 3w)
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Subject: Global Invitation for selection of Transmission Service Provider to establish
Transmission system for the project namely “Transmission system for
evacuation of power from Rajasthan REZ Ph-IV (Part-5:6 GW) [Barmer
Complex] Barmer-ll: 8 GW (Solar) (LCC Configuration)’ -Copy of RFP
documents.

I,

Kind reference is invited to the Gazette Notification No.3860 [F.No. 15/3/2018-Trans-Part
(4)] dated 29.08.2025, issued by Ministry of Power, Government of India wherein REC
Power Development and Consultancy Limited has been appointed as Bid Process
Coordinator (BPC) for selection of bidder as Transmission Service Provider to establish
Inter-State transmission projects on Build, Own, Operate & Transfer (BOOT) basis.

In this regard, we would fike to intimate that the RFP process for the subject cited project has
been initiated by way of Global Invitation in National/International newspapers i.e. Hindustan
Times Package & Financial Times Package on 28.01.2026. The important timelines in this
regard are as below. -

Sr. Name of the Project Last date of Last date for
No. RFP Purchase | submission of
" Bs n response fo RFP
1. | Transmission system for evacuation of 31.03.2026 01.04.2026 up to
power from Rajasthan REZ Ph-lV (Part- | 1500 Hrs (IST)
5.6GW) [Barmer complex] Barmer-li: 6 GW
(Solar) (LCC Configuration) i |

The RfP notification and RfP document for the above project has also been uploaded on our
websites www.recindia.nic.in and www.recpdcl.in.

In this regard, copy of Request for Proposal (RfP), Transmission Service Agreement (TSA)
and Share Purchase Agreement (SPA) along with copies of newspaper notification of the
subject project are enclosed herewith for your kind information and reference please.

3roarcir
Hadly,

(e .
ﬂ&?@gﬁ‘ =
(EERETC)
aftss AgmeyS vd fammegat (& & &)

oot o B R aarar rar §

® D-Blaock, REC World Headquarter, Plot No. 1-4, Sector-29, Gurugram, (Haryana) - 122001.
2 E-mail: co@recpdel.in | @ Tel.: 0124-4441300 | @www.recpdel.in | CIN No. RECPDCL-U40101DL2007GOI165779 GST No. 0BAADCR7399K12ZP
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Form No. INC-33

Form language

(e English (" Hindi
e-MOA (e-Memorandum of Association)

[Pursuant to Schedule | (see Sections 4 and 5) to
the Companies Act, 2013)]

Refer instruction kit for filing the form

All fields marked in * are mandatory

* Table applicable to company as notified under schedule | of the Companies Act, 2013 A - MEMORANDUM OF
(A - MEMORANDUNM OF ASSOCIATION OF A COMPANY LIMITED BY SHARES
8 - MEMORANDUM OF ASSOCIATION OF A COMPANY LIMITED BY GUARANTEE AND NOT HAVING A SHARE CAPITAL ASEOCIATION.OF A COMEPANY
C- MEMORANDUM OF ASSOCIATION OF A COMPANY LIMITED BY GUARANTEE AND HAVING A SHARE CAPITAL LIMITED BY SHARES
D - MEMORANDUM OF ASSOCIATION OF AN UNLIMITED COMPANY AND NOT HAVING SHARE CAPITAL
E - MEMORANDUM OF ASSOCIATION OF AN UNLIMITED COMPANY AND HAVING SHARE CAPITAL)

Table A/B/C/D/E

1 The name of the company is BARMER HVDC POWER
[TRANSMISSION LIMITED

2 The registered office of the company will be situated in the State of Delhi

1.To plan, promote and develop
an integrated and efficient
power transmission system
network in all its aspects
including planning,
investigation, research, design
and engineering, preparation of
preliminary, feasibility and
definite project reports,
construction, operation and
maintenance of transmission
lines, sub-stations, load dispatch
stations and communication
facilities and appurtenant works,
coordination of integrated
operation of regional and
national grid system, execution
of turn-key jobs for other
utilities/organizations and
wheeling of power in accordance
with the policies, guidelines and
objectives laid down by the
Central Government from time to
time.

2. To study, investigate, collect
information and data, review
operation, plan, research, design
and prepare Report, diagnose
operational difficulties and
weaknesses and advise on the

3 (a) The objects to be pursued by the company on its incorporation are:

Page 1of 14
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remedial measures to improve,
undertake development of new
and innovative product
connected with business of the
Company as well as modernize
existing EHV, HV lines and Sub-
Stations.

3.To act as consultants, technical
advisors, surveyors and providers
of technical and other services to
Public or Private Sector
enterprises engaged in the
planning, investigation, research,
design and preparations of
preliminary, feasibility and
definite project reports,
manufacture of power plant and
equipment, construction,
generation, operation and
maintenance of power
transmission system from power
generating stations and projects,
transmission and distribution of
power.

4.To plan, promote, develop,
erect and maintain, operate and
otherwise deal in
Telecommunication networks
and services in all its aspects
including planning,

investigation, research, design
and engineering, preparation of
preliminary, feasibility and
definite project reports: to
purchase, sell, import, export,
assemble, manufacture, install,
commission, maintain, operate
commercially whether on own or
along with other, on lease or
otherwise. These networks and
for such purposes to set up and/
or install all requisite
communications facilities and
other facilities including fibre
optic links, digital microwave
links, communication cables,
other telecommunication means,
telephone and other exchanges,
co-axial stations, microwave
stations, repeater stations,
security system databases, billing
systems, subscriber management
systems and other
communication systems whether
consisting of sound, visual
impulse, or otherwise, existing or
that may be developed or
invented in the future and to
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(b) *Matters which are necessary for furtherance of the objects specified
in clause 3(a) are

manufacture, purchase, sell,
import, export, assemble, take or
give on lease/rental/subscription
basis or by similar means or
otherwise deal in all components
and other support and ancillary
hardware and software systems,
accessories, parts and
equipments etc. used in or in
connection with the operation of
the above communication
systems and networks including
to deal with telecommunication
operations or directly with the
general public, commercial
companies or otherwise.

1.To obtain license, approvals
and authorization from
Governmental Statutory and
Regulatory Authorities, as may
be necessary to carry out and
achieve the Objects of the
Company and connected matters
which may seem expedient to
develop the business interests of
the Company in India and
abroad.

2.To enter into any arrangement
with the Government of India or
with any State Government or
with other authorities/
commissions, local bodies or
public sector or private sector
undertakings, Power Utilities,
Financial Institutions, Banks,
International Funding Agencies
and obtain such charters,
subsidies, loans, advances or
other money, grants, contracts,
rights, sanctions, privileges,
licenses or concessions
whatsoever (whether statutory
or

otherwise) which the Company
may think it desirable to obtain
for carrying its activities in
furthering the interests of the
Company or its members.

3.To enter into any agreement,
contract or any arrangement for
the implementation of the power
generation, evacuation,
transmission and distribution
system and network with Power/
Transmission Utilities, State
Electricity Boards, Vidhyut
Boards,

Transmission
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Companies, Generation
Companies,

Licensees, Statutory bodies,
other organizations (whether in
Private, Public or Joint Sector
Undertaking) and bulk
consumers of power etc.

4.To secure the payments of
money, receivables on
transmission and distribution of
electricity and sale of fuel, as the
case may be, to the State
Electricity Boards, Vidyut Boards,
Transmission Utilities, Generating
Companies, Transmission
Companies, Distribution
Companies, State Governments,
Licensees, statutory bodies,
other

organizations (whether in
Private, Public or Joint Sector
Undertaking) and bulk
consumers of power etc. through
Letter of Credits/ESCROW and
other security documents.

5.To coordinate with the Central
Transmission Utility of electricity
generated by it under the
relevant provisions of Electricity
Act 2003 and any amendments
thereto.

6.Subject to provisions of
Sections 73,74, 179, 180 & 186
and other applicable provisions
of the Companies Act, 2013 and
rules made thereunder and
subject to other laws or
directives, if any, of SEBI/RBI, to
borrow money in Indian rupees
or foreign currencies and obtain
foreign lines of credits/ grants/
aids etc. or to receive money or
deposits from public for the
purpose of the Company's
business in such manner and on
such terms and with such rights,
privileges and obligations as the
Company may think fit. The
Company may issue bonds/
debentures whether secured or
unsecured; bills of exchange,
promissory notes or other
securities, mortgage or charge
on all or any of the immovable
and movable properties, present
or future and all or any of the
uncalled capital for the time
being of the Company as the
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Company may deem fit and

To repay, redeem or pay off any
such securities or charges.

7.To lend money on property or
on mortgage of immovable
properties or against Bank
guarantee and to make advances
of money against future supply
of goods and services on such
terms as the Directors may
consider necessary and to invest
money of the Company in such
manner as the Directors may
think fit and to sell, transfer or to
deal with the same.

8.To own, possess, acquire by
purchase, lease or otherwise
rights, title and interests in and
to, exchange or hire real estate,
equipment, Transmission lines,
lands, buildings, apartments,
plants, equipment, machinery,
fuel blocks and hereditaments of
any tenure or descriptions
situated in India or abroad or any
estate or interest therein and any
right over or connected with
land so situated and turn the
same to account in any manner
as may seem necessary or
convenient for the purpose of
business of the Company and to
hold, improve, exploit,
reorganize,

manage, lease, sell,

exchange or otherwise dispose
of the whole or any part thereof.
9.Subject to applicable
provisions of Companies Act,
2013, to subscribe for,
underwrite, or otherwise acquire,
hold, dispose of and deal with
the shares, stocks, debentures or
other securities and titles of
indebtedness or the right to
participate in profits or other
similar documents issued by any
Government authority,
Corporation or body or by any
company or body of persons and
any option or right in respect
thereof.

10.To create any depreciation
fund, reserve fund, sinking fund,
insurance fund, gratuity,
provident fund or any other
fund, for depreciation or for
repairing, improving extendingor
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maintaining any of the
properties of the Company or for
any other purposes whatsoever
conducive to the interests of the
Company.

11.To acquire shares, stocks,
debentures or securities of any
company carrying on any
business which this Company is
entitled to carry on or acquisition
of undertaking itself which may
seem likely or calculated to
promote or advance the interests
of the Company and to sell or
dispose of or transfer any such
shares, stocks or securities and
the acquired undertaking.

12.To enter into partnership or
into any agreement for joint
working, sharing or pooling
profits, joint venture,
amalgamation, union of
interests, co-operation,
reciprocal

concessions or otherwise or
amalgamate with any person or
company carrying on or engaged
in or about to carry on or
engaged in any business or
transaction in India or abroad
which the Company is
authorized to carry on or engage
in any business undertaking
having objects identical or
similar to, as are being carried on
by this Company.

13.To establish and maintain
agencies, branch offices and local
agencies, to procure businessin
any part of India and world and
to take such steps as may be
necessary to give the Company
such rights and privileges in any
part of the world as deemed
proper in the interest of the
Company.

14.To promote and undertake
the formation of any institution
or Company or subsidiary
company or for any aforesaid
objects intended to benefit the
Company directly or indirectly
and to coordinate, control and
guide their activities.

15(a).To negotiate and enter into
agreements and contracts

with domestic and foreign
companies,
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persons or other organizations,
banks and financial institutions,
in relation to the business of the
Company including that of
technical know-how, import,
export, purchase or sale of plant,
machinery, equipment, tools,
accessories and consumables,
financial assistance and for
carrying out all or any of the
objects of the Company.

15(b). To negotiate and enter
into

agreements and contracts for
execution of turnkey jobs, works,
supplies and export of plant,
machinery, tools and accessories
etc.

16.Upon and for the purpose of
any issue of shares, debentures
or any other securities of the
Company, to enter into
agreement with intermediaries
including brokers, managers of
issue/commission agents and
underwriters and to provide for
the remuneration of such
persons for their services by way
of payment in cash or issue of
shares, debentures or other
securities of the Company or by
granting options to take the
same or in any other manner as
permissible under the law.

17.To enter into contracts of
indemnity and get guarantee
and allocations for the business
of the Company.

18.To make arrangements for
training of all categories of
employees and to employ or
otherwise engage experts,
advisors, consultants etc. in the
interest of achieving the
Company's objects.

19.To promote conservation and
protection of electricity from
theft, safety of life and to protect
environments including air, land
and water etc.

20.To pay and provide for the
remuneration, amelioration and
welfare of persons employed or
formerly employed by

the Company and their families
providing for pension,
allowances, bonuses, other
payments or by creating for the
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purpose from time to time the
Provident Fund, Gratuity and
other Funds or Trusts. Further to
undertake building or
contributing to the building or
houses, dwellings or chawls by
grants of maoney, or by helping
persons employed by the
Company to effect or maintain
insurance on their lives by
contributing to the payment of
premium or otherwise and by
providing or subscribing or
contributing towards
educational institutions,
recreation, hospitals and
dispensaries, medical and other
assistance as the Company may
deem fit.

21.To ensure any rights,
properties, undertakings,
contracts, guarantees or
obligations or profits of the
Company of every nature and
kind in any manner with any
person, firm, association,
institution or company.

22.To distribute among members
of the Company dividend
including bonus shares out of
profits, accumulated profits or
funds and resources of the
Company in any manner
permissible under law.

23.To institute, conduct, defend,
compound or abandon any legal
proceedings by or against the
Company or its officers or
otherwise concerning the affairs
of the Company and also to
compound and to allow time for
payment or satisfaction of any
debts or recovery due, claims or
demands by or against the
Company and to refer any claims
or demands by or against the
Company or any differences
arising in execution of contracts
to conciliation and arbitration
and to observe, comply with
and/or challenge any awards
preliminary, interim or final
made

in any such arbitration.

24.To pay

out of the funds of the
Company all costs, charges,
expenses and preliminary and
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incidental to the promotion,
formation, establishment and
registration of the Company or
other expenses incurred in this
regard.

25.Subject to provisions of
Sections 181, 182 & 183 of
Companies Act, 2013 to
contribute money or otherwise
assist to charitable, benevolent,
religious, scientific national,
defense, public or other
institutions or objects or
purposes.

26.To open an account or
accounts with any individual,
firm or company or with any
bank bankers or shroofs and to
pay into and withdraw money
from such account or accounts.
27.To accept gifts, bequests,
devises and donations from
members and others and to
make gifts to members and
others of money, assets and
properties of any kind.

28.To carry out all or any of the
objects of the company and do
all or any of the above things in
any part of the world and either
as principal, agent, contractor or
trustee or otherwise and either
alone or in conjunction with
others.

29.To negotiate and/or enter into
agreement and contract with
individuals, companies,
corporations, foreign or Indian,
for obtaining or providing
technical, financial or any other
assistance for carrying on all or
any of the objects of the
Company and also for the
purpose of activating, research,
development of projects on the
basis of know-how and/or
financial participation and for
technical collaboration, and to
acquire or provide necessary
formulate and patent rights for
furthering the objects of the
company.

30.To aid peculiarly or otherwise,
any association, body or
movement having for its object
the solution, settlement or
surmounting of industrial or
labour problems or trouble or
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the promotion of industry or
trade.

31.Subject to the provisions of
Companies Act, 2013 or any
amendment or re-enactment
thereof in the event of winding
up to distribute among the
members in specie any property
of the Company or any proceeds
of sale on disposal of any
property in accordance with the
provisions of the Act.

32.To do all such other things as
may be deemed incidental or
conducive to the attainment of
the above Objects or any of them
and to carry on any business
which may seem to the Company
capable of being conveniently
carried in connection with any of
the Company's Objects or
calculated directly or indirectly to
enhance the value of or render
profitable any of the Company's
property or rights.

33.To establish, provide,
maintain and conduct or
otherwise subsidies research
laboratories and experimental
workshops for scientific,
technical or researches,
experiments and to undertake
and carry on directly or in
collaboration with other
agencies scientific and technical
research experiments and tests
of all kinds and to process,
improve and invent new
products and their techniques of
manufacture and to promote,
encourage, reward in every
manner studies and research,
scientific and technical
investigations and inventions of
any kind that may be considered
likely to assist, encourage and
promote rapid advances in
technology, economies, import
substitution or any business
which the Company is
authorized to carry on.
34.Subject to provisions of the
Companies Act, 2013, to evolve
scheme for restructuring or
arrangement, to amalgamate or
merge or to enter into
partnership or into any
consortium or arrangement for

Page 10 of 14
344




sharing of profits, union of
interests, co-operation, joint
venture with any Person or
Persons, partnership firm/firms,
or company or companies
carrying on or engaged in any
operation capable of being
conducted so conveniently in
cooperation

with the business of

the Company or to benefit the
Company or to the activities for
which the Company has been
established.

35.To apply for purchase, or
otherwise acquire any trade
marks, patents, brevets,
inventions, licenses, concessions
and the like, conferring any
exclusive or nonexclusive or
limited rights to use, or any
secret or other information as to
any invention which may be
capable of being used for any of
the purposes of the Company, or
the acquisition of which may
benefit the Company and to use,
exercise, develop or grant
licenses in respect of or
otherwise turn to account the
property, rights or information so
acquired.

36.To sell, dispose or hive off an
undertaking of the Company or
any part thereof for such
consideration as the Company
may think fit and in particular for
shares, debentures or securities
of any other association,
corporation or company.

37.To sell, improve, manage,
develop, exchange, loan, lease or
let, under-lease, sub - let,
mortgage, dispose of, deal with
in any manner, turn to account
or

otherwise deal with any rights or
property of the Company.

4 The liability of the member(s) is limited, and this liability is limited to the amount unpaid if any, on the shares held by them.

5 Every member of the company undertakes to contribute:
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Form No. INC-34
Form language

e-AOA (e-Articles of Association)

[Pursuant to Section 5 of the Companies Act,
2013 and rules made thereunder read with
Schedule 1]

(® English O Hindi

Refer instruction kit for filing the form

All fields marked in * are mandatory

Table applicable to company as notified under schedule | of the Companies Act, 2013
(F. G, H)
Table F / G / H (basis on the selection of above-mentioned field) as notified under
schedule | of the companies Act, 2013 is applicable to

(F — a company limited by shares

G- a company limited by guarantee and having a share capital

H - a company limited by guarantee and not having share capital)

F - A COMPANY LIMITED
BY SHARES

BARMER HVDC POWER

The name of the company s TRANSMISSION LIMITED

Cheek (Enot Check if altered| Article No. Description
applicable
{interpretation
] K4 ¢ (1) In these regulations-(a) the Act means the

Companies Act 2013 (b) the sealmeans the common
seal of the company. (2) Unless the context
otherwiserequires words or expressions contained in
these regulations shall bear thesame meaning as in the
Act or any statutory modification thereof in force atthe
date at which these regulations become binding on the
| company. (3)Public company means a company which-
(a) is not a private company (b) has a minimum paid-up
share capital as maybe prescribed Provided that a
company which is a subsidiary of a company notbeing a
private company shall be deemed to be public company
for the purposesof this Act even where such subsidiary
company continues to be a privatecompany in its
articles.

Share Capital and Variation of rights

] ] « Subject to the provisions of the Act and these Articles

the shares in the capital of the company shall be under
the control of the Directors who may issue allot or

I otherwise dispose of the same or any of them to such
persons in such proportion and on such terms and
conditions and either at a premium or at par and at such
time as they may from time to time think fit.

] |[] « Every person whose name is entered as a member in the

register of members shall be entitled to receive within
two months after incorporation in case of subscribers to
the memorandum or after allotment or within one month
after the application for the registration of transfer or
transmission or within such other period as the
conditions of issue shall be provided one certificate for
all his shares without payment of any charges or several
certificateseach for one or more of his sharesupon
payment of twenty rupees for each certificate after the
first. Every certificate shall be under the seal and shall
specify the shares to which it relates and the amount
paid - up thereon. In respect of any share or shares held
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L ek

No. 25-17/91/2026-POWER GRID(MoP)
HEAT 25-17/91/2026-91aX fs(vasnd)

AT TIHY
Government of India
g #arery

Ministry of Power

*kk

Shram Shakti Bhawan, Rafi Marg
New Delhi, Dated 17" July, 2026

To,
Shri Jaspal Singh Kushwaha, Director,
M/s Barmer HVDC Power Transmission Limited,
Core 4, SCOPE Complex, 7 Lodhi Road
South Delhi, Delhi-110003

Subject: Prior approval of the Government of India under Section 68 (1) of the
Electricity Act, 2003 to M/s Barmer HVDC Power Transmission Limited (a
wholly owned subsidiary of REC Power Development and Consultancy
Limited (RECPDCL)) for installation of the overhead transmission lines
under the transmission scheme “Transmission system for evacuation of
power from Rajasthan REZ Ph-IV (Part-5: 6 GW) [Barmer Complex]
Barmer-ll: 6 GW (Solar) (LCC Configuration)”— regarding.

Sir,

| am directed to refer to the RECPDCL’s online application ID SW4493741278-
MO029_D002_A003-1773666757403 dated 16.03.2026 on NSWS Portal, seeking prior
approval of Government of India under Section 68 (1) of the Electricity Act, 2003 in favour
of M/s Barmer HVDC Power Transmission Limited for installation of the following
overhead transmission lines under the transmission scheme “Transmission system for
evacuation of power from Rajasthan REZ Ph-IvV (Part-5: 6 GW) [Barmer Complex]
Barmer-ll: 6 GW (Solar) (LCC Configuration)”:

(i) LILO of both circuits of 400 kV Fatehgarh-IV PS — Barmer-|I PS D/c line at Barmer-
It PS

(i) Barmer-ll PS — Barmer-l PS 400 kV D/c line (Quad)

(i)  £800 kV HVDC Bipole line (Hexa lapwing) between Barmer-ll (HVDC) & South
Kalamb (HVDC) (with parallel Dedicated Metallic Return)

2. Ministry of Power vide notification in Gazette no. CG-DL-E-30082025-265828
(No.3860) dated 29.08.2025 has appointed REC Power Development and Consultancy
Limited (RECPDCL) as Bid Process Coordinator for the purpose of selection of Bidder as
Transmission Service Provider (TSP) to establish the transmission scheme “Transmission
system for evacuation of power from Rajasthan REZ Ph-IV (Part-5: 6 GW) [Barmer
Complex] Barmer-ll: 6 GW (Solar) (LCC Configuration)” to be implemented through Tariff
Based Competitive Bidding (TBCB) route. RECPDCL, the Bid Process Coordinator, has
incorporated the SPV, ‘Barmer HVDC Power Transmission Limited', for implementation of
the above-mentioned transmission scheme.

3. M/s Barmer HVDC Power Transmission Limited has submitted an Undertaking
dated 12.06.2026 stating that the routes of above-mentioned overhead lines are outside
the Revised GIB Priority Area of Rajasthan as referred in judgment of Hon'ble Supreme

~ v
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Court of India dated 19.12.2025 in Writ Petition (Civil) No. 838 of 2019. Also, M/s Barmer
HVDC Power Transmission Limited would comply with the directions of Hon'ble Supreme
Court of India in its order dated 19.12.2025 in Writ Petition (Civil) No. 838 of 2019,
including the optimization of route of the lines.

4. Ministry of Power, Government of India on the basis of the recommendation of
Central Electricity Autherity (CEA), conveys the prior approval under Section 68 (1) of the
Electricity Act, 2003 to M/s Barmer HVDC Power Transmission Limited for installation of
the following overhead transmission lines under the transmission scheme “Transmission
system for evacuation of power from Rajasthan REZ Ph-IV (Part-5: 6 GW) [Barmer
Complex] Barmer-Il: 6 GW (Solar) (LCC Configuration)”.

(i)  LILO of both circuits of Fatehgarh-IV PS - Barmer-I PS 400 kV D/c line at Barmer-
Il PS (LILO length is about 10 km)

(i)  Barmer-ll PS - Barmer-| PS 400 kV Dic line (Line length is about 30 km)

(iiy Barmer-ll (HVDC) - South Kalamb (HVDC) % 800 kV HVDC Bipole line (with
parallel Dedicated Metallic Return) (Line length is about 900 km)

5. The approval would be subject to compliance of:
@) The relevant provisions of the Electricity Act, 2003, as amended from time to time
and the rules and regulations made there under, and

(ii)) CEA (Measures relating to Safety and Electric Supply) Regulations, 2023, and any
subsequent amendments made thereto.

(i) The directions of Hon'ble Supreme Court of India in its order dated 19.12.2025 in
Writ Petition (Civil) No. 838 of 2019, including the optimization of route of the overhead
lines and any other directions given by competent authorities in pursuance of the above
order by the Hon'ble Supreme Court.

6. The approval would also be subject to the following conditions:
(i) The implementing agency will commence construction of the project within three
years of grant of approval, unless this term is extended by Ministry of Power.

(ii) Ministry of Power may withdraw the approval before the expiry of the period of
three years after giving a one-month notice.

{iii) The implementing agencies shall abide by the provisions of Works of Licensees
Rules, 2006 notified by the Govt. of India, Ministry of Power in the Gazette of India, extra-
ordinary Part-Il, Section 3(i) dated 18-04-2006 (vide GSR 217 (E) dated 18-04-2006).

Yours faithfully,

AVl frrn]

(M.V.N. Vara Prasad/ TH.d1.T<. a1 J91E)

Under Secretary to the Government of india
Tele: 011-23730264

Copy to:
The Chairperson

Central Electricity Authority
Sewa Bhawan, R.K. Puram, New Dethi 110066.

dehk
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Date: 25.08.2026
CERTIFICATE BY BID EVALUATION COMMITTEE

Subject:  Selection of Successful Bidder as Transmission Service Provider through
Tariff Based Competitive Bidding Process to establish “Transmission system
for evacuation of power from Rajasthan REZ Ph-IV (Part-5: 6 GW) [Barmer
Complex] Barmer-II: 6 GW {Solar) (LCC Configuration)”

[t is certified that:

a. The entire bid process has been carried out in accordance with the "Tariff based
Competitive Bidding Guidelines for Transmission Service” and "Guidelines for
encouraging competition in development of the Transmission Projects” issued by
Ministry of Power, Govt. of India under Section 63 of the Electricity Act, 2003 as
amended from time to time.

b. M/s Power Grid Corporation of India Limited, with the lowest annual transmission
charges of Rs. 32,443.25 million, emerged as the successful bidder after the
conclusion of electronic reverse auction.

c. The transmission charges of Rs. 32,443.25 million discovered after electronic
reverse auction is acceptable.

U - - .
e ,,ﬂ’\ P aa A+ C v COrr
(Axlnit Jog) (Bhanwar Singh Meena) (Harvendra Kumar )
General Manager, Director (PSPA-I), SE (Procurement-I),
SBI, CCGRO-I], CEA, RVPN,
Chairman, BEC Member, BEC Member, BEC
g
/I l\ A
: / Vg
(Kavita Jha) eepdk N. Gawali) (Bajesh Raj)
Director (PSETD), SE (Opn.), £hairman - (SPV)
CEA WRPC Secretariat Convener - Member, BEC
Member, BEC Member, BEC
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Ref No.: RECPDCL/TBCB/Barmer 11/2026-27/2630

M/s Power Grid Corporation of India Limited
‘Saudamini’, Plot no. 2, Sector — 29,
Gurgaon — 122001 (Haryana)

Subject:  Establishment of “Transmission system for Evacuation of Power from Rajasthan REZ

Kind Attention: Sh. Pankaj Pandey, Executive Director

Date: 02.09.2026

ORIGINAL

Ph-IV (Part-5: 6 GW) [Barmer Complex] Barmer-II:

Intent

Sir,

We refer to:

1. The Request for Proposal (RfP) dated 28.01.2026 comprising RfP, Draft Transmission Service
Agreement, Share Purchase Agreement and Survey Report dated 06.02.2026 issued to M/s Power
Grid Corporation of India Limited, as regards participation in the Global Invitation for Bids for
establishment of “Transmission system for evacuation of power from Rajasthan REZ Ph-1V (Part-
5: 6 GW) [Barmer Complex] Barmer-I1: 6 GW (Solar) (LCC Configuration)” through Tariff Based
Competitive Bidding process including all correspondence/ clarifications / amendments/
errata/corrigendum issued by REC Power Development and Consultancy Limited in regard thereto
(hereinafter collectively referred to as the 'Final RFP’) till the submission Bid Deadline and as

listed below:
Q) Amendment-| dated 11.02.2026,
(i) Amendment-11 dated 01.04.2026,
(i) Amendment-111 dated 17.04.2026,
(iv)  Amendment-1V & Clarification dated 23.04.2026,
(V) Revision of MLC in HVDC letter issuing dated 06.05.2026,
(vi) Amendment-V dated 15.05.2026,
(vii)  Amendment-VI & Additional Clarification dated 21.05.2026,
(viii)  Amendment-VII dated 01.06.2026,
(ix) Amendment-VII1 dated 05.06.2026,
(x) Amendment-1X & Additional Clarification dated 08.06.2026,
(xi)  Amendment-X dated 15.06.2026,
(xii)  Amendment-XI dated 16.06.2026,
(xiii)  Amendment-XII dated 20.06.2026,
(xiv)  Amendment-XI1I dated 24.06.2026,
(xv)  Amendment-XIV dated 25.06.2026,
(xvi)  Amendment-XV dated 25.06.2026,
(xvii)  Additional Clarification dated 26.06.2026,

(xviii) Amendment-XVI dated 03.07.2026,

2. The offer of M/s Power Grid Corporation of India Limited by way of a Technical Bid pursuant to

(1) above submitted on 20.07.2026 in response to the Final RFP.

3. The Initial Price Offer of M/s Power Grid Corporation of India Limited as submitted on

20.07.2026 in response to the Final RFP.

4. The final offer of M/s Power Grid Corporation of India Limited, discovered during e-Reverse

Auction, commenced on 20.08.2026 in response to the Final RFP.
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5. The Technical Bid as in (2) above, the Initial Price Offer as in (3) above and the Final Offer as in
(4) above hereinafter collectively referred to as the 'Bid’.

We are pleased to inform you that your proposal and offer received by way of the ‘Bid' has been accepted
and M/s Power Grid Corporation of India Limited is here by declared as Successful Bidder as per clause
3.6.1 of the Final RFP for the above project and consequently, this Letter of Intent (hereinafter referred
to as the 'Lol'") is being issued in 2 copies, One original plus One copy.

This Lol is based on the Final RFP and is further contingent upon you satisfying the following conditions:

(a) Acknowledging its issuance and unconditionally accepting its contents and recording 'Accepted
unconditionally' under the signature and stamp of your authorized signatory on each page of the
duplicate copy of this letter attached herewith and returning the same to REC Power
Development and Consultancy Limited within 7 (Seven) days from the date of issuance of Lol.

(b) Completion of various activities as stipulated in the RFP including in particular Clause 2.15.2,
Clause 2.15.3 and Clause 2.15.4 of the Final RFP within the timelines as prescribed therein.

(c) Provide the Contract Performance Guarantee of Rs. 716 Crore (Rupees Seven Hundred Sixteen
Crore Only) within 10 (Ten) days from issue of this Lol, in favour of the Central Transmission
Utility of India Limited, as per the provisions of Clause 2.12.

It may be noted that REC Power Development and Consultancy Limited has the rights available to them
under the Final RFP, including rights under clause 2.15.5 and 3.6.3 thereof, upon your failure to comply
with the aforementioned conditions.

As you are aware, the issuance and contents of this Lol are based on the Bid submitted by you as per the
Final RFP including the Transmission Charges and other details regarding the Scheduled COD as
contained therein. The Quoted Transmission Charges as submitted by you and the Scheduled COD of
transmission elements as agreed by you in your Bid, as per Annexure 21 and Format-1 of Annexure-8
respectively of the Final RFP is enclosed herewith as Schedule-A and incorporated herein by way of
reference.

Further, please note that relationship of M/s Power Grid Corporation of India Limited with the REC
Power Development and Consultancy Limited & Central Transmission Utility of India Limited will be
governed solely on the basis of the Final RFP.

You are requested to unconditionally accept the Lol, and record on one copy of the Lol, ‘Accepted
unconditionally’, under the signature of the authorized signatory of your Company and return such copy
to us within 7 (Seven) days of issue of Lol.

Yours faithfully,

(Ratnesh Kumar)
General Manager (Engg)
Enclosures:

1. Schedule A: Quoted Transmission Charges and the scheduled COD of transmission element

submitted in your Bid, as per Annexure 21 and Format-1 of Annexure-8 respectively of the Final
RfP.
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Copy for kind information to:

1.

The Secretary, Central Electricity Regulatory Commission, 6 Floor, Tower B, World Trade
Centre, Nauroji Nagar, New Delhi-110029

The Joint Secretary (Transmission), Ministry of Power, Shram Shakti Bhawan, Rafi Marg, New
Delhi- 110 004

The Director (Transmission), Ministry of Power, Gowvt, of India, Shram Shakti Bhawan, Rafi
Marg, New Delhi 110001

The Chairperson, Central Electricity Authority, Sewa Bhawan, R K Puram, New Delhi-110086

The Chief Operating Officer, Central Transmission Utility of India Limited, 5" to 10" Floor,
Ircon International Tower, Tower No.-1, Plot No. 16, Sector 32, Gurugram, Haryana — 122003

The Chief Engineer (PSP & A - 1), Central Electricity Authority, Sewa Bhawan, R.K. Puram,
New Delhi — 110066
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ANNEXURE 21 - FORMAT FOR FINANCIAL BID

Quoted Annual Transmission Charges: Rs. 32,443.25 Million
Notes:
1. The Bidders are required to ensure compliance with the provisions of Clause 2.5.3 of this RFP.
2. Quotes to be in Rupees Millions and shall be up to two (2) decimal points.
3. The contents of this format shall be clearly typed.

4. The Financial Bid shall be digitally signed by the authorized signatory in whose name power of
attorney as per Clause 2.5.2 is issued.

5. Ensure only one value for annual Transmission Charges is quoted. The same charge shall be
payable every year to TSP for the term of TSA.
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B1.Y./F. No. 27-44/1/2024-REC DESK
HIRd IXF T/ Government of India
faggad BT @Ministry of Power

Shram Shakti Bhawan, Rafi Marg,
New Delhi, dated 17" September, 2026
To

The CEO, RECPDCL
Plot No. I-4, Sector-29,
Gurugram (Haryana)-122001.

Subject: Approval of the Government for transfer of shares held by RECPDCL in
various SPVs, incorporated for development of Inter/intra State transmission
systems to the Successful Bidder(s), selected through Tariff-Based Competitive
Bidding process.

Sir,

I 'am directed to refer to RECPDCL’s letters SEC No. 1/219/2026/2567 dated
31.08.2026, and SEC No. 1/219/2026/2651 dated 03.09.2026 on the subject mentioned
above and to convey the approval of Competent Authority for divesting the
shareholding of RECPDCL and its nominee in following Special Purpose
Vehicles(SPVs), incorporated for carrying out bidding of various Inter/Intra-State
transmission projects under Tariff Based Competitive Bidding(TBCB) mode, to the
respective successful bidder(s), as indicated in below table, with a view to facilitate
transfer of the SPV to the successful bidder, as required under Ministry of Heavy
Industries, Department of Public Enterprises O.M. No. 22()12009-GM dated
04.02.2010:

Sl. Name of the Project Name of SPV  [Successful Bidder
No.
1 |Establishment -of 400/220/132 kV|Sakoli Power|M/s Ashoka Buildcon Limited
AIS Sakali (Distt. Bhandara) Transmission
Limited - |
2 |Establishment of 765/400/220 kV|Balsane PowerM/s Resonia Limited :
AlS Balsane (Distt. Dhule) Transmission
Limited
3 [Construction of 220/132/33 kV AlS|Ranipur ChunariM/s H G Infra Engineering
substation, Ranipur (Mau) and|Power Limited

220/132/33 kV AIS substation, Transmission
Chunar  (Mirzapur) with theirlLimited
associated lines -
4 [Transmission System forBarmer  HVDC|M/s Power Grid Corporation
Evacuation of Power Rajasthan[Power of India Limited

REZ Ph-IV (Part-5: 6 GW) BarmerTransmission
Complex, Barmer-ll: 6 GW (Solar)|Limited
(LCC Configuration)
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'5 [Common Transmission system forJam IM/s Ceigall India Limited
evacuation of power from LakadiaKhambhaliya
(Phase-ll: 7.5 GW), JamJamnagar Power
Khambhaliya (Phase-Il: 5.5 GW)Transmission Ltd
and Jamnagar (Phase-l: 1GW)-
Part B

6 |Transmission system forlLakadia Il PowerlM/s Power Grid Corporation
Integration of Power from RE[Transmission of India Limited

Projects in Lakadia REZ in Gujarat-|Limited
Phase Il (750 MW)

Yours faithfully,

@\?’/\\ Wy

(Nidhi Juneja)

Under Secretary to the Govt. of India
email: juneja.n13@nic.in /
sopfcrec-mop@gov.in

Tel: 011-23711302

Copy for information and necessary action to:

i CMD, REC Ltd.

i, US (Trans), MoP. with the request that transmission wing should also write to
concerned states informing about the project for extending all possible help in
assessment of compensation to be paid to landowners and also expediting forest
clearance, if involved in the project.

ii. ~ Sr. PPS to Secretary (Power)/JS (Distt. &Reforms)/Dir (Distt.), Ministry of Power
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REC Power Development and Consultancy Limited REC

(A wholly owned subsidiary of REC Limited, a ‘Maharatna CPSE’
under Ministry of Power, Govt. of India) Power Deve|0pmenT

et e saEeTa/dd/Barmer 11/2026-27/2979 fe=ti: 22.09.2026

M/s Power Grid Corporation of India Limited
‘Saudamini’, Plot no. 2, Sector — 29,
Gurugram — 122001 (Haryana)

Kind Attention: Sh. Pankaj Pandey, Executive Director

fA¥a: Establishment of “Transmission system for evacuation of power from

Rajasthan REZ Ph-IV (Part-5: 6 GW) [Barmer Complex] Barmer-ll: 6 GW
(Solar) (LCC Configuration)” through tariff based competitive bidding
process — Extension of Lol- regarding

dgat:  Letter of Intent (LOI) No. RECPDCL/Barmer 11/2026-27/2630, dated 02.09.2026

HEIeT,

This is in reference to above referred Letter of Intent dated 02™ September, 2026 issued
to M/s Power Grid Corporation of India Limited for “Transmission system for evacuation
of power from Rajasthan REZ Ph-1V (Part-5: 6 GW) [Barmer Complex] Barmer-1l: 6 GW
(Solar) (LCC Configuration)”.

In this regard, in accordance with clause 2.15.2 of RFP, the validity of Lol is extended
till 23.09.2026.

Further, as per clause 2.15.4 of RFP, the TSP shall apply to the Commission for grant
of Transmission License and make an application to the Commission for adoption of
Transmission Charges, as required under Section — 63 of the Electricity Act 2003, within
5 working days from the date of acquisition of SPV.

o gdic |

Had,
QQIOﬂ 26
Ffover AR ST
“mﬁli .

?D-Block, REC World Headquarter, Plot N Sector-29, Gurugram, (Haryana) - 122001.
EE_mail: co@recpdcl.in| @Tel.: 0124-4441300 | @www.recpdcl.in | C . RECPDCL-U40101DL2007G0I1165779 GST No. 06AADCR7399K1ZP




SHARE PURCHASE AGREEMENT

BETWEEN

REC POWER DEVELOPMENT AND CONSULTANCY LIMITED

AND

BARMER HVDC POWER TRANSMISSION LIMITED

AND

POWER GRID CORPORATION OF INDIA LIMITED

Dated: 23 September, 2026
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SHARE PURCHASE AGREEMENT

This SHARE PURCHASE AGREEMENT (‘Agreement’) made on the 23" day of
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U40101DL2007GOI165779 having its registered office at Core 4, SCOPE

Complex, 7,
PDCL", which ex
thereof, be deefhe

ew Delhi 110 003, India (hereinafter referred to as “REC

Lodhi Road
' to the context or meaning

the%?\s'l}PA

RECPDCL X |

Statutory Alert:

/ 2 -
1. The authenticity of this St im/; cerfificate sTuld be verified at 'www.shcilestamp.com' of L‘I‘WI
Any discrepancy in the detalls rhisTertificate and as availaSle on the website 7 Mobile AT

2. The onus of checking the lagitimacy is on the users of the certificate.
3. In case of any discrepancy pisase inform the Cornpetent Authority.

B _ &

Hiobiie App of Stock Helding.
= it invald.

384

TTRAN RN

5
CAr

ER RV

ARM,

RS ¥

ey

TR S

R FOWER

RANZERS

10y

RS A0

TRANG!

SAEAER MY M S

P
o
e




Share Purchase Agreement — Barmer HVDC Power Transmission Limited

INDIA NON JUDICIAL

Statutory Alert:

NI Complax1

Government of National Capital Territory of Delhi z
<
o e-Stamp <
g 2
g =
% Certificate No. IN-DL04019693771668Y g
:: Certificate Issued Date 21-Sep-2026 10:12 AM :
Z
& Account Reference SELFPRINT (PU)Y/ dl-selff NEHRU/ DL-DLH ’}
“ Unique Doc. Reference SUBIN-DLDL-SELF06013134902856Y
Z  Purchased by REC POWER DEVELOPMENT AND CONSULTANCY £
3 &
= Description of Document Article 5 General Agreement s
& Property Description CORE-4, SCOPE COMPLEX, 7, LODHI ROAD, NEW DELHI - 110003
-g Consideration Price (Rs.) 0 &
2 (Zero)
f First Party BARMER HVDC POWER TRANSMISSION LIMITED
& Second Party POWER GRID CORPORATION OF INDIA LIMITED B
§ Stamp Duty Paid By BARMER HVDC POWER TRANSMISSION LIMITED z
% Stamp Duty Amount(Rs.) 500 4
£ (Five Hundred only) >
b .
3
) SELF PRINTED CERTIFICATE TO BE
‘i VERIFIED BY THE RECIPIENT AT é
2 WWW,.SHCILESTAMP.COM 5
< 3
5 - 68 =
N g;
«»"‘- -------- Please write or type below this line ‘:,
P
AND
{ij BARMER HVDC POWER TRANSMISSION LIMITED a company incorporated
2 under the Companies Act, 2013 vide CIN- U42202DL2026GO0I456212, having its -
A registered office at Core 4, SCOPE Complex, 7, Lodhi Road, New Delhi 110003, q
India (herein after peferred to as "Company” which expression shall, unless
s repugnant to_ th context mean and mclude |tsT's ssors in interest) of the
SECONDP; s\ ¢
¥ H ’//ﬁew Delhi
i 11003 /
i *( ;) By €
RECPDC Bar(er HYDC P‘rL\/ S

4 should be verified at 'www.shcilestamp.com’ or Mobile’App of Stock Holding.
Any discrepancy in the Belal : Certificale and as availabie on the website / Mobile App renders it invalid.

2. The onus of checking the leg cy is on the users of the cerlificate.
3. in case of any discrepancy please inform the Competent Authority.

385

1. The authenticity of 17§ Staﬂ




226 LMW

LEPV 2 3ep

& S21-2026 5

1

{8 Sepe20z0 0 i

14 Pl e 028 o4

S 16 Sen-z08

LBSen 23504

1550 2028 €

260-2020 64 14 PR £-38p-20.6 04 3

Share Purchase Agreement — Barmer HVDC Power Transmission Limited

INDIA NON JUDICIAL

1@- S5 Government of National Capital Territory of Delhi
TOHd 4d
e-Stamp
Certificate No. . IN-DL02064654837007Y
Certificate 1ssued Date . 18-Sep-2026 04:14 PM
Account Reference . SELFPRINT (PUY di-selff NEHRU/ DL-DLH
Unigue Doc. Reference . SUBIN-DLDL-SELF02819413047526Y
Purchased by . REC POWER DEVELOPMENT AND CONSULTANCY
Description of Document . Article 5 General Agreement
Property Description - CORE-4, SCOPE COMPLEX, 7, LODHI ROAD, NEW DELHI - 110003
Consideration Price (Rs.) . 0
(Zero)

First Party : BARMER HVDC POWER TRANSMISSION LIMITED
Second Party . POWER GRID CORPORATION OF INDIA LIMITED
Stamp Duty Paid By :  BARMER HVDC POWER TRANSMISSION LIMITED
Stamp Duty Amount(Rs.) . 200

(Two Hundred only)

SELF PRINTED CERTIFICATE TO BE
VERIFIED BY THE RECIPIENT AT
WWW.SHCILESTAMP.COM

83707

AND

POWER GRID CORPORATION OF INDIA LIMITED, a company incorporated
under the Companies Act, 1956 vide CIN-L40101DL1989G0I1038121 and having
its registered office at B-9, Qutab Institutional Area, Katwaria Sarai, New Delhi-
110016 (hereinafter>referred to as “Selected Bidder” which expression sh
unless repugnant’to the context or meaning theresf, be deemed to mea

includ€’its suceessars and permitted assigng}of the™
&
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Share Purchase Agreement — Barmer HVDC Power Transmission Limited

WHEREAS:

A. Ministry of Power, Government of India vide its Gazette Notification No. CG-
DL-E-30082025-265828 dated 29.08.2025 has appointed REC Power
Development and Consuitancy Limited to be the Bid Process Coordinator
(BPC) for the purpose of selection of Bidder as Transmission Service Provider
(TSP) to establish “Transmission system for evacuation of power from
Rajasthan REZ Ph-IV (Part-5: 6 GW) [Barmer Complex] Barmer-li: 6 GW
(Solar) (LCC Configuration)’ through tariff based competitive bidding
process (hereinafter referred to as the “Project”).

B. Inaccordance with the Bidding Guidelines, the BPC had initiated a competitive
bidding process through issue of RFP for selecting a Successful Bidder to
build, own, operate and transfer the Project comprising of the Elements
mentioned in Schedule 2 of the TSA. BPC had initiated this process in
accordance with and on the terms and conditions mentioned in the RFP
Project Documents (as defined hereinafter).

C. BPC has incorporated the Company and has undertaken the preliminary
studies, obtained certain approvals, etc. regarding the Project on behalf of the

Company

D. REC PDCL along with the Nominees hold one hundred per cent (100%) of the
total issued and paid up equity share capital of the Company.

E. Pursuant to the said Bid Process, Power Grid Corporation of India Limited has
been identified as the Selected Bidder vide Letter of Intent dated 02"
September, 2026 issued by the BPC in favour of the Selected Bidder.

F. As envisaged in the RFP, the Shares Seller (as defined hereinafter) has
agreed to sell the Sale Shares (as defined hereinafter) to the Selected Bidder
and the Selected Bidder has agreed to purchase the Sale Shares from the
Shares Seller, subject to and on the terms and conditions set forth in this
Agreement.

NOW THEREFORE, IN CONSIDERATION OF THE MUTUAL COVENANTS AND
AGREEMENTS SET FORTH IN THIS AGREEMENT AND FOR OTHER GOOD
AND VALUABLE CONSIDERATION, THE PARTIES HEREBY AGREE AS
FOLLOWS:

| (57 New Delhi
Lt____,’,- 11003

RECPDCL S Barmter HVDCPTL
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1.1

1.2

Share Purchase Agreement ~ Barmer HVDC Power Transmission Limited

DEFINITIONS

Capitalised terms in this Agreement, unless defined in this Agreement shall,
in so far as the context admits, have the same meaning in this Agreement
as has been ascribed to them in the TSA.

Additionally, the following terms shall have the meaning hereinafter
respectively assigned to them herein below:

(i)

(ii)

(iii)

(iv)
v)

(vi)

(vii)

(viii)

(ix)

“Acquisition Price” shall mean INR 18,97,52,835/- (Rupees
Eighteen Crore Ninety-Seven Lakh Fifty-Two Thousand Eight
Hundred Thirty-Five Only) which is the aggregate consideration
payable by the Selected Bidder towards purchase of the Sale Shares
at par and for taking over of ail assets and liabilities of the Company
as on the Closing Date subject to adjustment as per the audited
accounts of the Company as on the Closing Date;

“Agreement” or “the Agreement” or “this Agreement” shall mean
this Share Purchase Agreement and shall include the recitals and/or
annexures attached hereto, and the contracts, -certificates,
disclosures and other documents to be executed and delivered
pursuant hereto, if any, and any amendments made to this Agreement
by the Parties in writing;

“Bjd Process” shall mean the competitive bidding process initiated
by the BPC, by issuance of RFP for selecting a Successful Bidder to
build, own, operate and transfer the Project in accordance with and
on the terms and conditions mentioned in the RFP Project
Documents;

“Board” shall mean the board of directors of the Company;

“Closing Date” shall mean a mutually agreed date between the
Parties falling within the period as mentioned in clause 2.15.2 of RFP
or on failure of such mutual agreement between the Parties shall be
the date falling on the last date of such period,;

“‘Encumbrance” shall mean any mortgage, pledge, lien, charge,
security assignment, hypothecation, trust, encumbrance or any other
agreement having the effect of creating security interest;

“Letter of Intent” shall have the meaning ascribed thereto under the
Bid Documents;

“Nominees” shall mean the Persons, who are named in Annexure A
of this Agreement, holding the Sale Shares as nominees of REC
PDCL;

“Party” sfall mean REC PDCL, Company and the Selected Bidder,
refegréd to individually, and ‘Pame:s"a"sshall mean REC PDCL,
; mpany and the Selected Bldd’QE;’/cOllectlvefy referred to, as relevant;

3\

7 New Delhi ; g,

11003 | %

Barmeﬁfl'iVDC P"l' e §/’
L S 5
%BCOmplex-lf
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Share Purchase Agreement — Barmer HVDC Power Transmission Limited

(x)

(xi)

(xii)

(xiii)

(xiv)

(xv)

(xvi)

(xvil)

“Person” shall include an individual, an association, a corporation, a
partnership, a joint venture, a trust, an unincorporated organisation, a
joint stock company or other entity or organisation, including a
government or political subdivision, or an agency or instrumentality
thereof, and/or any other legal entity;

“RFP Project Documents” shall mean the following documents,
referred to collectively:

a. Transmission Service Agreement; and
b. this Agreement.

“Representations and Warranties” shall mean the representations
and warranties mentioned in Clause 4 hereto;

“RoC” shall mean the Registrar of Companies;

“Sale Shares” shall mean 50,000 shares, representing one hundred
percent (100%) of the total issued, subscribed and fully paid-up equity
share capital of the Company held by the Shares Seller and Nominees
as more particularly described in Annexure A attached hereto;

“Shares” shall mean the fully paid-up equity shares of Company, of
face value Rs. 10 each;

“Shares Seller’ shall mean REC PDCL; and

“Transmission Service Agreement’ or “TSA” means the agreement
titled ‘Transmission Service Agreement’ to be executed on 23
September, 2026 between Central Transmission Utility of India
Limited (CTUIL) and Barmer HVDC Power Transmission Limited,
pursuant to which the TSP shall build, own, operate and transfer the
Project and make available the assets of the Project on a commercial
basis.

1.3 Interpretation Clause

Unless the context otherwise requires, the provisions of the TSA relating to
the interpretation of the TSA shall apply to this Agreement as if they were set
out in full in this Agreement and to this end are incorporated herein by
reference.

RECPDCL""
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2.1

2.2

3.1

3.2

3.3

Share Purchase Agreement — Barmer HVDC Power Transmission Limited

TRANSFER OF SHARES

Subject to the terms and conditions of this Agreement, the Shares Seller
agrees to sell and transfer to the Selected Bidder and the Selected Bidder
hereby agrees to purchase from the Shares Seller, the Sale Shares free from
Encumbrances together with all assets and liabilities of the Company with
rights and benefits attached thereto in consideration of the Acquisition Price
and the covenants, undertakings and the agreements of the Selected Bidder
contained in this Agreement.

The Shares Seller hereby undertakes to cause the Nominees to transfer part
of the Sale Shares held by them as nominees of the Shares Seller to the
Nominees of Selected Bidder and execute any documents required to deliver
good title to the Sale Shares to the Selected Bidder.

CLOSING

Prior to the Closing Date, the Selected Bidder shall provide to the Shares
Seller, valid share transfer forms duly stamped with requisite amount of
stamp duty payable on the transfer of the Sale Shares (“Share Transfer
Forms”).

On the Closing Date, the Shares Seller shall hand over to the Selected
Bidder or its authorised representative, the original share certificates
representing the Sale Shares (“Sale Share Certificates”) executed by the
Shares Seller and the Nominees, simultaneously against the Selected
Bidder handing over to the Shares Seller, demand drafts drawn in favour of
the Shares Seller or by confirmation of RTGS transfer in favour of the Shares
Seller, for the Acquisition Price payable to it.

Provided that prior to the handing over of the Sale Share Certificates to the
Selected Bidder as mentioned above, the Selected Bidder shall provide
satisfactory evidence to REC PDCL that on the Closing Date, the Selected
Bidder has furnished the Contract Performance Guarantee to Central
Transmission Utility of India Limited (CTUIL) and is in a position to comply
with all other requirements of Clause 2.15.2 of the RFP.

The Selected Bidder shall immediately upon receiving the Sale Share
Certificates and the Share Transfer Forms, duly execute the Share Transfer
Forms and duly lodge the Share Transfer Forms and the Share Certificates
with the Company along with the names of its nominees to be appointed on
the Board of the Company. The new registered office address of the
Company shall be within the jurisdiction of the RoC of New Delhi or within
the jurisdiction of any other RoC, as required by selected bidder, by following
the due process as may be required, which would be the new registered
office of the Company. The Company shall, upon receipt of the said
documents from the Selected Bidder, do the following:

Immedjately on the Closing Date
€in the Board shall pass thé'

aaf ', New Delhi
f 11003
|L-

()
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Share Purchase Agreement — Barmer HVDC Power Transmission Limited

(a) approving the transfer of the Shares constituting the Sale
Shares from the Shares Seller and the Nominees to the name
of the Power Grid Corporation of India Limited and its
nominees and transfer of all assets and liabilities of the
Company as on Closing Date;

(b) approving the Power Grid Corporation of India Limited and
its nominees as the members of the Company and entering the
name of the Power Grid Corporation of India Limited and its
nominees in the register of members.

(c) changing the address of the registered office of the Company
to the new address as provided by the Selected Bidder as per
clause 3.3 above.

(d) appointing the Directors of the Selected Bidder on the Board of
the Company.

Immediately pursuant to the resignation of the existing Directors, the
newly constituted Board of Directors shall continue/hold the meeting
and pass the following resolution:

(e) accepting the resignations of the other existing Directors on the
Board and the Chair of the meeting which was taken by one of
the existing Directors shall be vacated and appointment of a
new Chairman who shall be one of the newly appointed
Director.

(f) terminating all the authorizations granted regarding the
business and/or operations of the Company or the operations
of the bank accounts of the Company, with prospective effect;
and

(9) acknowledging and accepting the terms and conditions as
contained in the executed copies of the RFP Project
Documents and to abide by the provisions contained therein.

(i) Enter the name of the Power Grid Corporation of India Limited and
its nominees as the legal and beneficial owner of the Sale Shares,
free of all Encumbrances, in the register of members of the Company;

(i) Make the necessary endorsements on the Sale Share Certificates,
indicating the name of the Power Grid Corporation of India Limited
and its nominees as the legal and beneficial owner of the Sale Shares
evidenced there under;

(iv)  Return the original Sale Share Certificates, duly endorsed in the name
of the Power Grid Corporation of India Limited and its nominees

to the Power Grid Corporation ofjndia;Limited and its noming “90R4/\,O
as the€ case may be or its authorj
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Share Purchase Agreement — Barmer HYDC Power Transmission Limited

3.4

3.5

3.6

4.1

K

(v) Handover all the statutory registers and records, if any, of the
Company to the Selected Bidder.

(vi)  Handover certified true copies of the Board resolution passed by the
Company as per (i) (c) to (i) (d) of Clause 3.3 (i) to the Selected Bidder.

The Parties to this Agreement agree to take all measures that may be
required to ensure that all the events contemplated in the Clauses 3.1 to 3.3
above on the Closing Date are completed on the same day.

Notwithstanding the provisions of Clause 3.3 hereto, all proceedings to be
taken and all documents to be executed and delivered by the Parties at the
Closing Date shall be deemed to have been taken and executed
simultaneously and no proceedings shall be deemed to have been taken nor
documents executed or delivered until all have been taken, executed and

delivered.

The Selected Bidder hereby acknowledges and agrees that after the date of
acquisition of one hundred percent (100%) of the Shares of the Company by
the Selected Bidder as per Clause 3.3, (a) the authority of the BPC in respect
of the Bid Process shall forthwith cease and any actions to be taken
thereafter regarding the Bid Process will be undertaken by the Central
Transmission Utility of India Limited (CTUIL) themselves, (b) all rights and
obligations of the BPC shall cease forthwith, (c) all other rights and
obligations of the Company shall be of the TSP and (d) any decisions taken
by the BPC on behalf of the Company prior to the date of acquisition, shall
continue to be binding on the Company and/or Central Transmission Utility
of India Limited (CTUIL)as the case may be.

This Agreement shall be effective from the date of its signing by the Parties
and shall remain in force until all the obligations of the respective Parties
under Clause 3.3 hereto are fulfilled.

REPRESENTATIONS AND WARRANTIES

The Selected Bidder hereby represents and warrants to the Shares Seller
that:

411 The Selected Bidder has full legal right, power and authority to enter
into, execute and deliver this Agreement and to perform the
obligations, undertakings and transactions set forth herein, and this
Agreement has been duly and validly executed and delivered by the
Selected Bidder and constitutes its legal, valid and binding
obligations, enforceable against it in accordance with its terms;

A qovet Trang,™
/ I_&\Q'(;/ 35
v/
/ 57
Z} New Delhi
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7 AR

RECPDCL Barffier HVDCPTL-__ )/ " PGCIL

N

e L

392



Share_Purchasg Agreement — Barmer HVDC Power Transmission Limited

41.2

The execution, delivery and performance of this Agreement by the
Selected Bidder (i) will not violate or contravene any provision of the
Memorandum of Association or Articles of the Selected Bidder, (ii) will
not violate or contravene any law, statute, rule, regulation, licensing
requirement, order, writ, injunction or decree of any court,

- governmental instrumentality or other regulatory, governmental or

public body, agency or authority by which the Selected Bidder is
bound or by which any of its and/or their properties or assets are
bound, and (iii) except to the extent that the same have been duly and
properly completed or obtained, will not require any filing with, or
permit, consent or approval of or license from, or the giving of any
notice to, any court, governmental instrumentality or other regulatory,
governmental or public body, agency or authority, joint venture party,
or any other entity or person whatsoever; and

The Selected Bidder is not restricted in any manner whatsoever,
including without limitation, on account of any judicial or governmental
order, action or proceeding, or any contractual obligation assumed by
the Selected Bidder, from purchasing the Sale Shares from the
Shares Seller in the manner provided for in this Agreement.

4.2 The Shares Seller hereby represents and warrants to the Selected Bidder

that;

421

422

423

The Shares Seller and the Nominees are the legal and beneficial
owners of the Sale Shares, free and clear of any Encumbrance and
the delivery to the Selected Bidder of the Sale Shares pursuant to the
provisions of this Agreement will transfer to the Selected Bidder a
good title to the Sale Shares.

The Shares Seller has full legal right, power and authority to enter
into, execute and deliver this Agreement and to perform the
obligations, undertakings and transactions set forth herein. The
execution, delivery and performance of this Agreement will not violate
the Memorandum and Articles of Association of the Shares Seller or
contravene any contract by which it is bound.

The Shares Seller has obtained requisite authorizations to sell and
transfer the Sale Shares to the Selected Bidder. The Shares Seller
also represent that it is not prevented from transferring and selling the
Sale Shares. Also, to the best of its knowledge, the Sale Shares are
not the subject matter of any claim or pending proceeding or
threatened by any legal proceeding made by any third party.

4.3  Except as specified in Clause 4.2 above, the Shares Seller shall not be
deemed to have, made any representation or warranty whatsoever, whether
express or implied, in relation to the Sale Shares or Company, including but
not limited to any implied warranty or representation as to the business or

affairs of Comparty.

RECPDCL
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4.4

45

4.6

6.1

Share Purchase Agreement — Barmer HVDC Power Transmission Limited

The Representations and Warranties are given as at the date of this
Agreement except that where a Representation and Warranty is expressed
to be made as at another date, the Representation and Warranty is given
with respect to that date only.

Each Representation and Warranty is to be construed independently of the
others and is not limited by reference to any other Warranty. The
Representations, Warranties and undertakings contained in this Clause 4
hereto or in any document delivered pursuant to or in connection with this
Agreement are continuing in nature and shall survive the Closing Date for a
period of one (1) year.

The Parties represent to each other that all Representations and Warranties
provided herein by the respective Party shall be true as of Closing Date.

OBLIGATIONS OF THE SELECTED BIDDER

The Selected Bidder agrees that the Shares Seller shall not be liable in any
manner, nor shall it assume any responsibility or liability whatsoever, in
respect of the business of the Company and its operations or activities,
arising after the Closing Date, to any Person or any authority, central, state,
local or municipal or otherwise and the same shall be the sole responsibility
of the Selected Bidder.

MISCELLANEOUS
NOTICES

a) All notices to be given under this Agreement shall be in writing and in
the English language.

b) All notices must be delivered personally or by registered or certified
mail or by recognised courier to the addresses below:

Selected Bidder: Power Grid Corporation of india Limited,
B-9, Qutab Institutional Area, Katwaria Sarai,
New Delhi-110016

REC PDCL.: REC Power Development and Consultancy
Limited
Core-4, SCOPE Complex, 7, Lodhi Road, New
Delhi-110003

Company: Barmer HVDC Power Transmission Limited
Core-4, SCOPE Complex, 7, Lodhi Road, New
Delhi-110003
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Share Purchase Agreement — Barmer HVDC Power Transmission Limited

c) Any Party may by notice of at least fifteen (15) days to the other
Parties change the address and / or addresses to which such notices
and communications to it are to be delivered or mailed.

6.2 RESOLUTION OF DISPUTES

6.2.1 If any dispute arises between the Parties, in connection with the
validity, interpretation, implementation or alleged breach of any
provision of this Agreement (‘Dispute”), the disputing Parties hereto
shall endeavor to settle such Dispute amicably. The attempt to bring
about an amicable settlement shall be considered to have failed if not
resolved within sixty (60) days from the date of the Dispute.

6.2.2 If the Parties are unable to amicably settle the Dispute in accordance
with Clause 6.2.1 within the period specified therein, any of the Parties
shall be entitled to within thirty (30) days after expiry of the aforesaid
period, refer the Dispute to the Chief Executive Officer/Director of
REC PDCL and Chief Executive/ Managing Director of the Selected
Bidder for resolution of the said Dispute. The attempt to bring about
such resolution shall be considered to have failed if not resolved
within thirty (30) days from the date of receipt of a written notification
in this regard.

6.2.3 In the event the Disputeis not settled in accordance with Clause 6.2.2
above, any Party to the Dispute shall be entitled to serve a notice
invoking this Clause and making a reference to a sole arbitrator. If the
Parties to the Dispute cannot agree as to the appointment of the sole
arbitrator within thirty (30) days of receipt of the notice of the Party
making the reference, then the Shares Seller along with the Company
shall appoint one arbitrator and the Selected Bidder shall appoint one
arbitrator and the two arbitrators, so appointed shall appoint a third
arbitrator. However, after the Closing Date, in such an event the
Shares Seller shall appoint one arbitrator and the Selected Bidder
along with the Company shall appoint one arbitrator and the two
arbitrators, so appointed shall appoint the third arbitrator.

6.2.4 The place of the arbitration shall be New Delhi. The Arbitration
proceedings shall be governed by the Arbitration and Conciliation Act,
1996.

6.2.5 The proceedings of arbitration shall be in English language.

6.2.6 The arbitrator's award shall be substantiated in writing. The arbitrators
shall also decide on the costs of the arbitration proceedings. In case
the arbitrators have not decided on the costs of the arbitration
proceedings, each Party to the Dispute shall bear its own costs, in
relation to the arbitration proceedings.
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6.3

6.4

6.5

6.6

Share Purchase Agreement ~ Barmer HVDC Power Transmission Limited

AUTHORISED PERSON

For the purposes of this Agreement, the Selected Bidder is represented by
Sh. Arup Kumar Samanta, General Manager, Company Secretariat,
POWERGRID, pursuant to an authorization granted to Sh. Arup Kumar
Samanta, General Manager, Company Secretariat, POWERGRID through
necessary Board resolutions. Further, Sh. Arup Kumar Samanta, General
Manager, Company Secretariat, POWERGRID is also authorized by such
resolutions to take any decision which may be required to be taken, do all
acts and execute all documents which are or may be required by the
Selected Bidder for the proper and effective fulfiliment of the rights and
obligations under this Agreement. Any action taken or document executed
by Sh. Arup Kumar Samanta, General Manager, Company Secretariat,
POWERGRID shall be deemed to be acts done or documents executed by
the Selected Bidder and shall be binding on the Selected Bidder.

RESERVATION OF RIGHTS

No forbearance, indulgence or relaxation or inaction by any Party at any time
to require performance of any of the provisions of this Agreement shall in any
way affect, diminish or prejudice the right of such Party to require
performance of that provision, and any waiver or acquiescence by any Party
of any breach of any of the provisions of this Agreement shall not be
construed as a waiver or acquiescence of any continuing or succeeding
breach of such provisions, a waiver of any right under or arising out of this
Agreement or acquiescence to or recognition of rights other than that
expressly stipulated in this Agreement.

CUMULATIVE RIGHTS

All remedies of either Party under this Agreement whether provided herein
or conferred by statute, civil law, common law, custom or trade usage, are
cumulative and not alternative and may be enforced successively or
concurrently.

PARTIAL INVALIDITY

If any provision of this Agreement or the application thereof to any person or
circumstance shall be invalid or unenforceable to any extent, the remainder
of this Agreement and the application of such provision to persons or
circumstances other than those as to which it is held invalid or unenforceable
shall not be affected thereby, and each provision of this Agreement shall be
valid and enforceable to the fullest extent permitted by law. Any invalid or
unenforceable provision of this Agreement shall be replaced with a provision,
which is valid and enforceable and most nearly reflects the original intent of
the unenforceable provision.

e M
e
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6.7

6.8

6.9

6.10

6.11

6.12
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TERMINATION

If (i) the Closing does not occur on the Closing Date for any reason
whatsoever, or (i) the Letter of Intent is withdrawn or terminated for any
reason, or (iii) due to termination of the TSA by the Central Transmission
Utility of India Limited (CTUIL) in accordance with Article 3.3.2 or Article 13
of the TSA thereof, REC PDCL shall have a right to terminate this Agreement
forthwith by giving a written notice to the other Parties hereto.

AMENDMENTS

No modification or amendment of this Agreement and no waiver of any of
the terms or conditions hereof shall be valid or binding unless made in writing
and duly executed by all the Parties.

ASSIGNMENT

This Agreement and the rights and liabilities hereunder shall bind and inure
to the benefit of the respective successors of the Parties hereto, but no Party
hereto shali assign or transfer its rights and liabilities hereunder to any other
Person without the prior written consent of the other Parties, which will not
be unreasonably withheld.

ENTIRE AGREEMENT

This Agreement constitutes the entire Agreement between the Parties with
respect to the subject matter herein and supersedes and cancels any prior
oral or written agreement, representation, understanding, arrangement,
communication or expression of intent relating to the subject matter of this
Agreement.

COSTS

Each of the Parties hereto shall pay their own costs and expenses relating
to the negotiation, preparation and execution of this Agreement and the
transactions contemplated by this Agreement.

The Selected Bidder shall be liable to bear and pay the costs in respect of
this Agreement and transfer of Sale Shares.

RELATIONSHIP

None of the provisions of this Agreement shall be deemed to constitute a
partnership between the Parties hereto and no Party shall have any authority
to bind the other Party otherwise than under this Agreement or shall be
deemed to be the agent of the other in any way.

[l
(£, New Delhi
| \xX” 11003
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GOVERNING LAW AND JURISDICTION

This Agreement shall be governed by and construed in accordance with the
laws of India and shall be subject to the exclusive jurisdiction of the courts of
Delhi.

COUNTERPARTS

This Agreement may be executed in counterparts by the Parties and each
fully executed counterpart shall be deemed to be original.

CONFIDENTIALITY

The Parties undertake to hold in confidence and not to disclose the terms
and conditions of the transaction contemplated hereby to third parties,
except:

(a)  to their professional advisors;

(b) to their officers, employees, agents or representatives, who need to
have access to such information for the proper performance of their
activities;

(c) disclosures required under Law;
without the prior written consent of the other Parties.

Provided that the Central Transmission Utility of India Limited (CTUIL)and
REC PDCL may at any time, disclose the terms and conditions of
transactions contemplated hereby to any person, to the extent stipulated
under the law or the Bidding Guidelines.

INDEMNIFICATION

The Parties hereby agree that transfer of Sale Shares to the Selected Bidder
shall vest all the rights, privileges, licenses, responsibilities, liabilities and
other obligations pertaining to the Company in the Selected Bidder.

» The Selected Bidder hereby agrees that the Selected Bidder shall not be
entitled to any claims or initiate any legal proceedings by itself or through
the Transmission Service Provider against the Shares Seller, its
directors, officers, employees and the subscribers including the members
of any committees appointed by them in respect of any actions or
decisions taken by any of them up to the Closing Date in furtherance of
the Project referred to in recital A of this Agreement.

RECPDCL
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» Further, the Selected Bidder hereby indemnifies and holds harmless at
all times the Shares Seller against all past, present and future third party
claims and liabilities arising out of actions or decisions taken by any of
the persons or bodies referred to in Clause 6.3 up to the Closing Date in
furtherance of the Project referred to above or otherwise concerning the
Company. All such actions shall be defended by the Selected Bidder
either itself or through the TSP at its own cost.

» The Parties hereby agree that the provisions of this clause shall survive
the termination of this Agreement.

SURVIVAL

The provisions of Clause 1 (Definitions and Interpretation), Clause 4
(Representations and Warranties), Clause 6.2 (Resolution of Disputes),
Clause 6.7 (Termination), Clause 6.15 (Confidentiality), Clause 6.16
(Indemnification) and other representations, warranties, covenants and
provisions contained herein that by their nature are intended to survive, shall
survive the termination of this Agreement

FORCE MAJEURE

No party shall be liable for its inability or delay in performing any of its
obligations hereunder if such delay is caused by circumstances beyond the
reasonable control of the party including delay caused through flood, riot, Act
of God, lighting civil commotion, storm, tempest and earthquake.

IN WITNESS WHEREOF, THE PARTIES HERETO HAVE CAUSED THIS
AGREEMENT TO BE DULY EXECUTED AND DELIVERED AS OF THE
DAY AND YEAR FIRST ABOVE WRITTEN

/ W“m
--"AQ,-- ,5
> / 3: / > %
P .% New Delhi &
*

RECPDCL™ Bar{ier HVDC pn\q,,m 1. »”"

399



Share Purchase Agreement — Barmer HVDC Power Transmission Limited

SIGNED AND DELIVERED by the within
named REC POWER DEVELOPMENT
AND CONSULTANCY LIMITED by the
hand of Sh. Rajkumar Sonkar, HoD (CS)

(Authorised pursuant to the resolution
passed by its Board of Directors in its
meeting held on 02"¢ September, 2026)
IN THE PRESENCE OF:

WITNESS:
(Name and address)

). Aot Kumos Perrala

(Core-4, SCOPE Complex, 7,
‘D@M = M Lodhi Road, New Delhi-110003)

Rec DL
do

2.
Riram Bpew ag, (Core-4, SCOPE Complex, 7,
by. Manseee (BNGG), Lodhi Road, New Delhi-110003)
B2 Pher

SIGNED AND DELIVERED by the within
named BARMER HVDC POWER
TRANSMISSION LIMITED by the hand
of Sh. Jaspal Singh Kushwaha, Director

(Authorised pursuant to the resolution
passed by its Board of Directors in its
meeting held on 23 September, 2026)

WITNESS:
(Name and address)

Patu M EDAN ARORA

am(9 ~~
) (Core-4, SCOPE Complex, 7,
R rolgee. Lodhi Road, New Delhi-110003)

\-.,_ s ~——ﬁ

m\‘w\é\«aa Coe |, DMLY

NN (Core-4, SCOPE Complex, 7,
REC Uwited Lodhi Road, New Delhi-110003)
17
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SIGNED AND DELIVERED by the within
named POWER GRID CORPORATION
OF INDIA LIMITED by the hand of
Sh. Arup Kumar Samanta, General
Manager, Company Secretariat,
POWERGRID

(Authorised pursuant to the resolution

passed by its Board of Directors in its
meeting held on 09" March, 2026)

WITNESS:
(Name and address)

[ 4. Ad;l)a Mahesh
Che Mj» (Tees)

Poiver Gud (orpomtion
0& Jwaa Ud -

[ 4

Uaca
?owezﬁ”’

B-9, Qutab Institutional Area,
Katwaria Sarai, New Delhi-110016

B-9, AQutab {irstitutional Area,

Katwaria Sarai, New Delhi-110016

18
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ANNEXURE A

DESCRIPTION OF THE SALE SHARES

T ) NUMBER OF | PERCENTAGE OF
Ne. | NAME OF THE SHAREHOLDER(s) gﬁ:&g TH'EJ;%TQ’L';T':(A'D
- HELD CAPITAL
| Consutancy Limtsd 49,994 99.988
2. | Shri Jaspal Singh Ku_s_r;vaha* 1 O.;)OZ
| 3. | Shri Mukul Agarwal* 1 (;002
4. | Shri Ratnesh Kumar* 1 | 0.002
5. | Smt. Navita Dubal* 1 : 0.002 }
6. | Shri Arvind Kumar* 1 0.002 ]
7. | Shri Anil Kumar Perala® 1 0.002
Total 50,000 100.000

* Held as nominee of REC PDCL.

m INew Delhi
‘\}L" 11003
5
AN A
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Know all men by these presents, we Barmer HVDC Power Transmission Limited
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constitute, appoint and authorize Shri Rajesh Kumar Gupta, Project Incharge of BHPTL
residing at C-203, Nysa Skydale, Chhani- Dumad Road, Behind Satyam Exotica Bunglows,
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e-Stamp

IN-DL00961454892778Y

17-Sep-2026 02:58 PM

IMPACC (IV)/ dl1074803/ DELHI/ DL-SWD
SUBIN-DLDL107480300805489921131Y

BARMER HVDC POWER TRANSMISSION LIMITED
Article Others

Not Applicable

0
(Zero)

BARMER HVDC POWER TRANSMISSION LIMITED
Not Applicable
BARMER HVDC POWER TRANSMISSION LIMITED

100
(One Hundred only)

Please write or type below this line - iy

General Power of Attorney

our behalf, all of the acts or things hereinafter mentioned, that is to say:-

Statutory Alert:

1 The authenticity of this Siamp certificate should te verified al wamy

[ N %

Any discrepandy in the details on this Centificate and as availadle onﬁé‘/ebs.w ; Mopile App randers it invalid.
2 The onus of checking the fegitimacy is on the users of the certificate:
2 In case of any discrepancy picane inform the Competent Authority

ARER HYDG POLYER TAANSMISSITH LIMITED BARKER HVDG FOWER TRANEMISSION LUMITED BARMER HVDC PTWER TRANSHISSION LIMITED BARUET HYDC PCWER TRANSMISSION

shclastzmp.eom' or using e-Stamp Mobile App of Stock Holdiirng

0

R TRANS HSSKIN D IMITED S ARKIER VDG POOER TRANSMISSICH LEX T

BARMER AVDI PGy



)

10.

11.

13.

To constitute, and defend legal cases, sign and verity plaints, written statements, petitions
and objections, memorandum of appeal, claims, atfidavits, applications, re-applications and
pleadings of all kinds and to file them in Central Electricity Regulatory Commission
(CERC), State Electricity Regulatory Commissions (SERCs), Appellate Tribunal for
Electricity (ATE) , Civil, Criminal or Revenue courts, Arbitration, Labour Court, Industrial
Tribunal, High Court and Supreme Court, whether having original or appellate jurisdiction
and before Government or Local Authorities or Registration Authorities, Tax Authorities,
Tribunals, etc.

To appear, before various Courts / Tribunals / CERC / SERCs / Appellate Tribunal for
Electricity.

To appoint any Advocate, Vakil, Pleader, Solicitor or any other legal practitioner as
Attorney to appear and conduct case proceedings on behalf of the company and to sign
Vakalatnama.

To compromise, compound or withdraw cases from any Court / Tribunal / CERC / SERCs
/ Appellate Tribunal for Electricity.

To file petitions/applications or affidavits before the Supreme Court / High Court / CERC
/ SERCs / Appellate Tribunal for Electricity and to obtain the copies of documents, papers,
records etc.

To file and receive back documents, to deposit and withdraw money from Courts, Tribunal,
Registrar’s Office and other Government or Local Authorities and to issue valid receipts
thereof.

To apply for and obtain refund of stamp duty or court fee, etc.

To issue notices and accept service of any summons, notices or orders issued by any Court
/ Tribunal / CERC / SERCs / Appellate Tribunal for Electricity on behalf of the Company.

To execute deeds, agreements, bonds and other documents and returns in connection with
the affairs of the company and file them or cause to be filed for Registration, whenever
necessary.

To issue Project Authority Certificate(s) in respect of contracts for Load Despatch &
Communication Systems, Transmission Systems etc. and to lodge claims with the
Railways, Transporters, Shipping Agents and Clearing Agents and to settle/compromise
such claims.

To lodge claims with the Insurance companies, to settle/compromise such claims and on
satisfactory settlement thereof, to issue letters of subrogation/power of attorney in favour
of Insurance companies.

To execute, sign and file applications, undertakings, agreements etc. to or with the Central
//State Government(s) / Body(ies) to obtain ‘right of way’ or any of other Right(s) /
Privilege(s) etc.

To execute, sign and file applications, undertakings, agreements, bills, documents etc. to or
with the Central / State Government(s) / Body(ies) and other authorities / entities including
Central Transmission Utility (CTU)/ Grid Controller Of India Limited (GRID INDIA) /
Central Electricity Authority (CEA) CERC with respect to Commissioning of the Project,

223 N— £



14.

15.

16.

17.

realization of Transmission charges, to obtain ‘right of way’ or any of other Right(s) /
Privilege(s) etc.

To execute Transmission Service Agreement (TSA) with Central Transmission Utility of
India Limited (CTUIL)

To execute Consultancy, Funding and other Agreements.
To act as administrator for e-filing process with CERC and other Statutory authorities.

Generally to do all lawful acts, necessary for the above mentioned purposes.

The Company hereby agrees to ratify and confirm all and whatsoever the said Attorney shall
lawfully do execute or perform or cause to be done, executed or performed in exercise of the

‘power or authority conferred under and by virtue of this Power of Attorney.

Signed by the within named

Barmer HVDC Power Transmission Limited

through the hand of

Duly authorized by the Board to issue such Power of Attorney

~ .
Dated this . 25.... day of .. S¢pTemben 2926
Accepted
—
>
Signature of Attorney
Name: Shri Rajesh Kumar Gupta

Designation: Project Incharge, Barmer HVDC Power Transmission Limited
Address: C-203 Nysa Skydale, Chhani- Dumad Road, Behind Satyam Exotica
Bunglows, Chhani, Vadodara, Gujarat, Pin-391740

—~{
\'7

Attested

(Signature of the Executant) \ 75 JEP ‘2026
Name: D Sudhorghart "

Designation: Divectos

Address: B-9, Qutab Institutional Area, Katwaria Sarai, New Delhi - 110016

Signature and Stamp of Notary of the place of execution

WITNESS \(@L
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RAJESH Digitally signed by

RAJESH KUMAR GUPTA
KU MAR Date: 2026.09.30
GUPTA 17:08:16 +05'30'
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	01. AT Petitions_BHPTL
	Annexure-1 (BHPTL_Extract of Planning MoM -CEMETS-NR_CEMETS-WR_NRPC_WRPC and NCT)
	01. Minutes 36th CMETS NR Meeting 15.01.2025_V1 (Extract).pdf
	02. MoM for 35th CMETS-WR_Part A & Part B_combined (Extract)
	03. 53TCC-78NRPC_MN (Extract)
	04. 53_WRPC_Minutes (Extract)
	05. MoM_30th_NCT
	1 Confirmation of the minutes of the 29th meeting of National Committee on Transmission.
	1.1 The minutes of the 29th meeting of NCT held on 17.04.2025 were issued on 05.05.2025 vide CEA letter Nos. CEA-PS-12-13/3/2019-PSPA-II.
	1.2 CTUIL vide email dated 05.05.2025 informed that the scheme “Augmentation of 2x500 MVA (7th & 8th), 400/220 kV ICTs along with 220 kV Sectionalizer bay (1 set), 220 kV BC (1 No.) bay and 220 kV TBC (1 No.) bay at Bikaner IV PS” was allocated for implementation under RTM mode through “Bikaner A Power Transmission Limited”. The company has changed its name to ‘POWERGRID Bikaner IV Transmission Limited" vide MoCA certificate dated 05.03.2025. CTUIL requested to change the name of the implementing agency in the minutes of 29th NCT meeting.
	1.3 Accordingly, it was agreed that the name of the implementing agency in para 3.4.4 of the minutes of 29th NCT meeting may be read as “POWERGRID Bikaner IV Transmission Limited (a 100% wholly owned subsidiary of POWERGRID)” instead of ‘Bikaner A Power Transmission Limited (a 100% wholly owned subsidiary of POWERGRID)’.
	1.4 With the above clarification, the minutes were confirmed.

	2 Status of the transmission schemes noted/approved/recommended to MoP in the 29th meeting of NCT:
	2.1 Members noted the status of transmission schemes approved/recommended in the 29th meeting of NCT as given below.
	2.2 Status of transmission schemes where modifications was suggested/approved in 29th NCT meeting:

	3 Modifications in the earlier approved/notified transmission schemes
	3.1 Implementation of "Augmentation of 1x500 MVA, 400/230 kV ICT (7th) at Tuticorin-II GIS Sub-station" awarded under RTM Mode to POWERGRID
	3.1.1 Representative from CTUIL stated that the transmission scheme "Augmentation of 1x500MVA, 400/230kV ICT (7th) at Tuticorin-II GIS Substation" was approved for implementation under RTM through POWERGRID by NCT in its 28th meeting held on 06.03.2025. CTUIL vide letter dated 21.03.2025 intimated to POWERGRID to process with the implementation of above scheme in line with the NCT.
	He further mentioned that this transmission scheme has been approved as Associated Transmission System (ATS).CTU has granted / received applications for grant connectivity to 03 nos. of applicants considering augmentation of 1x500MVA, 400/230kV ICT (7th) at Tuticorin-II GIS Substation as ATS. Applicants are required to submit consent for implementation of transmission schemes as ATS and followed by Conn-BG2 (towards cost of ATS) on pro-rata basis of the connectivity quantum. In case the applicant(s) fails to submit the Connectivity Bank Guarantees, the grant of connectivity is liable to be revoked and augmentation of ICT (7th) may not be required. Applicant(s) still have timeline for submission of Consent for implementation of 7th ICT as ATS and submission of Conn-BG2. CTUIL has already requested POWERGRID to keep implementation of the scheme “on Hold” till further communications from CTUIL.
	3.1.2 Members noted the same.

	3.2 DPR Project cost variation in “Augmentation of Transformation capacity at Bhuj-II PS (GIS)” awarded under RTM
	3.2.1 Chief Engineer (PSPA-II), CEA stated that the scheme was agreed in the 16th meeting of NCT held on 30.11.2023 under TBCB route with estimated cost of Rs. 428 crores and implementation timeframe of 21 months. As single bid was received despite multiple bidding attempts by the BPC, in the 27th meeting of NCT held on 06.02.2025, NCT approved the implementation of the scheme “Augmentation of Transformation capacity at Bhuj-II PS (GIS)” under RTM mode to POWERGRID Bhuj Transmission Limited with an estimated cost of Rs. 428 Cr.
	3.2.2 Representative from CTUIL mentioned that POWERGRID vide letter dated 05.05.2025 has intimated CTUIL that the DPR cost of the project “Augmentation of transformation capacity at Bhuj-II PS (GIS)” as Rs. 486.02 Cr. (December’24 price level) and requested to convey approval/ratification of NCT for the revised project cost/DPR cost in line with CERC directives and procedure issued to be followed by CTUIL for the projects costing < Rs. 100 Cr. in case variation of DPR cost is beyond 10% of CTUIL’s estimated cost as per para No. 4.4. of minutes of the 26th meeting of NCT dated 30.01.2025.
	3.2.3 Member (E&C), CEA stated that POWERGRID may approach CERC for any variation in the cost and NCT may not take up the matter of cost variation.
	3.2.4 Chairperson, CEA mentioned that the scheme was approved by the NCT in its 27th meeting held in February’2025 without any revision of the cost provided in 16th meeting of NCT held in November’2023. CTUIL was directed to revise the tentative cost of the scheme on present price level and intimate the same to NCT.


	4 New Transmission Schemes:
	4.1 North Eastern Region Expansion Scheme-XXIII (NERES-XXIII)
	4.1.1 Representative of CTUIL stated that Pasighat (Arunachal Pradesh) – Roing (POWERGRID) – Tezu (POWERGRID) – Namsai (POWERGRID) 132 kV S/c on D/c corridor is owned by POWERGRID. Pasighat (Arunachal Pradesh) S/s is of DoP, Arunachal Pradesh and Roing, Tezu & Namsai substations are part of ISTS and owned by POWERGRID.
	4.1.2 Representative of CTUIL further stated that additional industrial demand of about 100 MW (1st - 35MW and 2nd - 65MW) is expected at Niglok (Arunachal Pradesh) S/s. Niglok (Arunachal Pradesh) is connected to Napit/New Pasighat and Likbali substations of DoP, Arunachal Pradesh. POWERGRID, NERLDC and DoP, Arunachal Pradesh had mentioned that owing to hilly and difficult terrain conditions in Arunachal Pradesh, 2nd circuit stringing of Roing – Tezu – Namsai 132 kV S/c on D/c line also needs to be taken up for reliable power supply in the area. Moreover, various new HEPs are coming up in Arunachal Pradesh in these areas which require construction power as well. Thus, keeping in view upcoming industrial demand, regular demand growth in eastern Arunachal Pradesh, and to improve reliability of 132 kV system (predominantly S/c), it was agreed to take up 2nd circuit stringing of various intra-state [Gerukamukh – Likabali – Niglok – Pasighat (New)] and ISTS lines [Pasighat (Arunachal Pradesh) – Roing (POWERGRID) – Tezu (POWERGRID) – Namsai (POWERGRID)]..
	4.1.3 CTUIL informed that the scheme was awarded to POWERGRID for implementation under RTM mode vide CTU OM dated 14-06-2024 with an estimated cost of Rs.73.47 Cr. Further, POWERGRID vide letter dated 14-01-2025, requested CTUIL for reviewing the approved project cost due to higher DPR cost (Rs. 200.15 Cr.) mainly due to RoW compensation. CTUIL has done the revised costing based on September 2024 Price level which works out to be ₹ 117.65 Cr.
	4.1.4 NCT expressed concern over the time gap of 7 months’ between the award of the scheme to POWERGRID and POWERGRID’s letter to CTUIL informing higher project cost. NCT opined that this time gap should be minimum. It was also opined that there may not be implications of RoW as there is stringing of second circuit only on the existing line with double circuit towers.
	4.1.5 After deliberations, NCT directed CTUIL to obtain clarification from POWERGRID regarding RoW compensation and verify the difference in the cost calculation. The agenda with revised cost (at latest price level) to be put before NCT in the next meeting.

	4.2 MoU between the Government of Rajasthan and Government of UAE for development of 60 GW RE Projects in the State of Rajasthan.
	4.2.1 Chief Engineer (PSPA-I), CEA stated that Government of UAE has signed a MoU with the Ministry of New and Renewable Energy, Government of India on 09.01.2024 for investment in RE capacity in India. To further this ultra-investment, a MoU was also signed between the Government of Rajasthan and Government of UAE dated 22.10.2024 for development of 60 GW RE Projects in the State of Rajasthan.
	4.2.2 He further mentioned that RVPN has submitted to MNRE that additional 60 GW RE envisaged under MoU with UAE is huge quantum and cannot be consumed in the State of Rajasthan alone, hence, RVPN has requested to plan necessary transmission system for evacuation of power from 60 GW RE Projects of UAE in Rajasthan under ISTS.
	4.2.3 Chairperson, CEA stated that the locations of 60 GW generation haven’t been mentioned by Rajasthan. Further, as it can be evacuated only through HVDC system, it is getting difficult to identify the landing points. It was mentioned that out of 36 GW RE capacity planned to be integrated to Intra state network in Rajasthan, connectivity of around 24 GW has been granted, accordingly, development of remaining 12 GW RE capacity in Intra State may be done under this 60 GW MoU.
	4.2.4 After deliberations, NCT opined that MNRE may further examine/assess the feasibility of the 60 GW generation in Rajasthan, and provide the inputs to NCT.

	4.3 Transmission system for evacuation of power from Rajasthan REZ Ph-IV (Part-5 :6 GW) [Barmer Complex] Barmer-II: 6 GW (Solar)
	4.3.1 Representative from CTUIL stated that in the 29th meeting of National committee on Transmission (NCT) held on 17.04.25, agenda for Transmission system for evacuation of power from Rajasthan REZ Ph-IV (Part-5 :6 GW) [Barmer Complex] Barmer-II: 6 GW (Solar) was deliberated and it was decided that CTUIL shall carry out a life-time cost-benefit analysis of BESS vis-à-vis proposed HVDC transmission schemes and present the same in the forthcoming NCT meeting.
	4.3.2 CTUIL carried out a cost comparison analysis of HVDC transmission system vis-à-vis 6000 MW BESS for 4 Hrs (1 Cycle per day), i.e., 24000 MWh considering the following assumptions for BESS cost estimation:
	The Cost Comparison of BESS, vis -a vis LCC and VSC HVDC is as follows:
	4.3.3 Grid-India shared the following observations on the cost benefit analysis of BESS carried out by CTUIL:
	4.3.4 Grid-India stated that as per an independent cost-benefit analysis carried out by Grid-India the capital cost of 6000 MW x 4 hour BESS (1 cycle per day, 9.25% discount rate and useful life of 12 years) comes out to be competitive with respect to the estimated cost of VSC based HVDC. The BESS would also provide arbitrage benefits to the Discom(s).
	4.3.5 Grid-India further highlighted the following advantages of BESS over proposed HVDC schemes:
	4.3.6 On the LCC based HVDC alternative, Grid-India stated that the short circuit ratio (SCR) at Barmer-II has been observed to be low (<2.5) in the planning studies. As per CEA Connectivity Standards, the minimum SCR at point of interconnection of RE shall be greater than five. Further, CEA’s Manual on Transmission Planning Criteria states that the minimum SCR at the terminals of LCC based HVDC converter stations shall be greater than three.
	4.3.7 Considering that Barmer-II would be a radial station with low system strength, evacuating 6000 MW capacity via HVDC from this substation may be looked into. Stability related issues are already being faced in the Rajasthan RE complex and this system may also witness similar stability challenges. Grid-India proposed that the RE capacity may be pooled to a nearby station with high fault level such as Chittorgarh (SCMVA at 400 kV - ~34000 MVA in current time-frame). The HVDC may then be planned from such station to a suitable location.
	4.3.8 CTU stated that drawl transmission system for absorption of power from Barmer-II HVDC is already identified through 765/400kV South Kalamb S/s in Western region, which has been planned to cater to drawl requirement of Mumbai area and also for upcoming PSPs in Talegaon area. At present considering the RE potential as well as RE applications received in Rajasthan RE complex, more nos. of HVDCs (each of 6GW) are envisaged. As landing point for drawl of power from envisaged HVDCs is yet to be identified, some HVDC transmission schemes may be avoided with BESS as an alternative. However, detailed deliberation on optimal location of BESS as well as cost-benefit analysis comparing BESS and HVDC is required. Further, landing point of another HVDC from a Lakadia area to Alephata/ Pune has similarly been identified to cater to demand in the Pune area.
	4.3.9 CTU stated that with proposed scheme SCR of Barmer-II PS is about 5, however in case both HVDC and RE capacity contribution considered for SCR calculation, SCR value comes out to be about 2.5. The SCR of 400kV Barmer-II PS may further improve with future interconnection planned in Barmer complex as well as with integration of SynCons, if required.
	4.3.10 CTU further stated that integration of RE power to other intermediate sub stations through EHVAC system i.e. Ajmer, Chittorgarh, Beawar, Rishabdeo etc. and its further evacuation through HVDC from intermediate substations is not feasible due to space constraint in the above substations.
	4.3.11 NCT opined that as this HVDC system has already been agreed by RPCs, the same may be taken up for implementation. However, looking into the huge RE potential in Rajasthan, BESS may be considered along with RE potential to be developed subsequently.
	4.3.12 After deliberations, the transmission scheme “Transmission system for evacuation of power from Rajasthan REZ Ph-IV (Part-5 :6 GW) [Barmer Complex] Barmer-II: 6 GW (Solar) (LCC Configuration)” was recommended to be implemented under TBCB mode as follows:
	4.3.13 Detailed scope of the scheme is given below:
	4.3.14 NCT further directed CTUIL to:


	5 Communication schemes:
	5.1 OPGW installation on existing 400 kV Sikar (PG) – Agra (PG) D/c line (owned by PG) which is proposed to be LILO at 400 kV GSS Kumher (RRVPN)
	5.1.1 Representative of CTUIL stated that LILO of existing 400 kV Sikar-Agra D/c line is proposed at 400 kV GSS Kumher (RRVPN) under Intra-State by RVPNL. On the LILO portion RVPNL is installing OPGW, however on main line i.e. 400kV Sikar – Agra D/c OPGW is not available as per the inputs received from POWERGRID
	5.1.2 He further stated that to meet data, voice & protection requirements between Agra, Sikar & Kumher Substations after LILO, OPGW needs to be installed over the 400 kV Sikar-Agra D/c line (386 Km) which is proposed to be LILO at 400 kV GSS Kumher (RVPN).
	5.1.3 After deliberations, the communication scheme “OPGW installation (48F) on existing 400 kV Sikar (PG) – Agra (PG) D/c line (owned by PG) which is proposed to be LILO at 400 kV GSS Kumher (RRVPN)” was approved for implementation under RTM route as mentioned below:
	5.1.4 Summary of the scheme is given below:
	5.1.5 Detailed scope of the scheme is given below:

	5.2 OPGW installation on existing 220 kV Chittorgarh (RVPN)-RAPP B (NPCIL) D/c Line (owned by PG) which is proposed to be LILO at RRVPNLs 220 kV GSS Begun (Chittorgarh)
	5.2.1 Representative of CTUIL stated that LILO of both circuits of 220 kV D/c Chittorgarh-RAPP-B lines has been proposed for creation of 220 kV GSS Begun (Chittorgarh) under Intra-State scheme by RVPNL. On the LILO portion RVPNL is installing OPGW, however as per the inputs received from POWERGRID, OPGW is not available on 220 kV Chittorgarh-RAPP B D/c Line
	5.2.2 He further stated that to meet data, voice & protection requirements between Chittorgarh, RAPP-B & Begun Substations after LILO, OPGW needs to be installed over the 220 kV Chittorgarh-RAPP B D/c line (130 kms) which is proposed to be LILO at 220 kV GSS Begun (Chittorgarh) of RRVPNL.
	5.2.3 After deliberations, the communication scheme “OPGW installation (48F) on existing 220 kV Chittorgarh (RVPN)-RAPP B (NPCIL) D/c Line (owned by PG) which is proposed to be LILO at RRVPNLs 220 kV GSS Begun (Chittorgarh)” was approved for implementation under RTM route as mentioned below:
	5.2.4 Summary of the scheme is given below:
	5.2.5 Detailed scope of the scheme is given below:

	5.3 Transmission system Replacement of Coriant make FOTE at Alusteng, Drass, Kargil, Khalsti, Leh S/s
	5.3.1 The agenda was withdrawn by CTUIL.

	5.4 Scheme for laying of OPGW on ISTS lines in Eastern Region
	5.4.1 Representative of CTUIL stated that, OPGW on below mentioned lines have been installed & commissioned by POWERGRID during the period 2004- 2005. The links were commissioned by POWERGRID telecom dept (PDT).
	These links are being utilized for sensitive and critical grid management data to RLDC/NLDC from sub-stations and SLDCs
	5.4.2 Representative from CTUIL informed that the concerned OPGW lines have been in service for over 15 years and are experiencing frequent interruptions, necessitating their replacement. It was further mentioned that to ensure continuity of data communication and avoid service disruptions during the replacement process, the new OPGW is proposed to be laid by replacing the earth wire on the second peak of the tower. After implementation of the above scheme the present ULDC and POWERTEL traffic shall be shifted on newly laid OPGW. The existing OPGW link shall continue to serve as earth wire and any utilization of the fibers of existing OPGW shall be done with prior intimation to CEA and CTU.
	5.4.3 Chairperson, CEA enquired about the methodology adopted for determining the replacement of OPGW lines. He further asked whether Grid-India has observed any disruption of due to communication link failure.
	5.4.4 Grid-India clarified that due to automatic rerouting of data through alternate communication links, service disruptions may not be evident, and not all OPGW failures may be detectable at their end.
	5.4.5 Chairperson, CEA stated that CTUIL has recently commissioned the Unified Network Management System (UNMS), which should provide comprehensive visibility into such communication links. He directed CTUIL to monitor link-loss events and assess the continued usability of the existing fibre. He further stated that some mechanism for ascertaining the requirement for replacement of OPGW after completion of its useful life needs to be formulated. He further suggested that international best practices may be adopted while doing performance checks of these communication links.
	5.4.6 After deliberations, NCT directed CTUIL to carry out detailed study as mentioned above and bring comprehensive agenda in the NCT.


	6 Status of the bids under process by BPCs
	6.1 The BPCs (RECPDCL and PFCCL) have made presentations on the status of under bidding schemes. Summary of the same is given below:
	6.2 Members noted the status of the schemes under bidding.
	Summary of the deliberations of the 30th meeting of NCT held on 30th May, 2025
	1. DPR Project cost variation in “Augmentation of Transformation capacity at Bhuj-II PS (GIS)” awarded under RTM
	Member (E&C), CEA stated that POWERGRID may approach CERC for any variation in the cost and NCT may not take up the matter of cost variation.
	Chairperson, CEA mentioned that the scheme was approved by the NCT in its 27th meeting held in February’2025 without any revision of the cost provided in 16th meeting of NCT held in November’2023. CTUIL was directed to revise the tentative cost of the scheme on present price level and intimate the same to NCT
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