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EASTERN REGIONAL POWER COMMITTEE

AGENDA FOR 220™ OCC MEETING TO BE HELD ON 25.10.2024 (FRIDAY) AT 10:30 HRS

1. PART-A: CONFIRMATION OF MINUTES

1.1. Confirmation of Minutes of 219" OCC Meeting held on 24" September 2024
physically at ERPC Secretariat, Kolkata

The minutes of 219" Operation Coordination Sub-Committee meeting held on 24.09.2024 was
circulated vide letter dated 03.10.2024.

Members may confirm the minutes of 219" OCC meeting.

2. PART-B: ITEMS FOR DISCUSSION

2.1 Reconfiguration of 132kV Rangit-Kurseong-Siliguri & 132kV Siliguri-melli-Rangpo
ERLDC

= Due to incessant rain and several landslides, towers at loc. 125-128 of 132 kV Rangit-
Kurseong and 132 kV Siliguri-Melli got badly affected. Out of which tower at loc. 126,127
got severely damaged. Both the lines were switched on 5th October 2024 on request of
PowerGrid.

= Consequently, Kurseong and Melli (Kalimpong source) are fed through single source of
Siliguri and Rangpo respectively. To ensure reliable power supply at Melli & Kurseong,
ERLDC conducted one meeting on 08.10.2024 (online mode) with participants from ERPC,
ERLDC, West Bengal SLDC, Sikkim, Powergrid and NHPC Rangit.

= Considering the difficulties & time requirements due to hilly terrain for restoration of the
said portion, temporary reconfiguration of these lines was explored to extend additional
sources to Melli & Kurseong. It was decided that part of the healthy line of 132 kV Siliguri-
Melli will be reconfigured as 132 kV Siliguri-Kurseong ckt2 as a second source of
Kurseong and another healthy portion of 132 kV Siliguri-Melli will be reconfigured as 132
kV Rangit-Melli for a second source of Melli. The minutes of the meeting is attached as
Annexure B.2.1.

= After necessary reconfiguration, 132 KV Siliguri-Kurseong-Il (interim) arrangement
charged on 9th October and 132kV-Rangit-Melli (interim) has been charged tentatively
on 22" October. POWERGRID intimated that it would take 15-20 Days to restore the
original configuration after rectifying damaged towers.
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The unavailability of 132 kV Melli-Sagbari from 15.06.2017 was also raised in this meeting,
which may have provided an alternate path for Melli & Rangit. Sikkim replied that 2-3 towers
of said line have low clearance issues which need to be addressed and the matter is pending
due to funding issues.

SLDC Sikkim and Powergrid may update. Members may discuss.

2.2 Bus split operationalization at NTPC Kahalgaon: ERLDC

As decided in 219th OCC Meeting, a committee comprising of members from ERPC and

ERLDC visited NTPC Kahalgaon on 17-10-2024 to assess the status of Bus splitting at 400

kV level and way forward for operationalization of 400 KV Bus sectionalizer.

Following works need to be done to complete the installation of ICT 3 & 4:

1. Determination of underground cable conduit path for 400/132 kV ICT-3, 4 and 5 allocated
for stage 2 supply.

2. Excavating the existing cable and relaying from Stage-1 132kV to New Stage-2 132 kV
switchyard, where ICT 3 & 4 will be connected.

3. Laying of additional 22.8 ckt. km control cable for STs.

4. Jumpering of ICTs in 132kV & 400kV level.

5. Bay equipment testing.

NTPC apprised that determination of underground power cables is one of the major challenges

to proceed further with laying of cables between two 132kV switchyards. The tentative time to

complete the ICT commissioning is 25th May 2025. Even this timeline seems improbable

because of the various factors/challenges involved.

Meanwhile in view of increased fault level of NTPC Kahalgaon and to facilitate interim

arrangement of standby ISTS connectivity to Godda Thermal Power project of M/s Adani
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Power (Jharkhand) Ltd. (APJL) with Indian grid, Bus splitting at 400KV Kahalgaon needs to

be done on priority.

The committee has discussed operationalization of bus splitting scheme with present

configuration subject to taken care of following issues:

1. Segregation of auxiliary power consumption of 2 stages. This can be done by implementing
an appropriate metering scheme.

2. NTPC raised the concern of circulating flow during changeover of stage 2 auxiliaries from
Unit transformer to Station transformer side and vice versa due to difference in voltage at
stage 1 and stage 2 side at 400 KV level, which will push voltage difference beyond the
tolerance limit at 11 KV auxiliary bus.

It was decided the OS and Engineering team will come out with detailed studies to explore the

feasibility of this options considering seasonal change in load pattern and to tackle the voltage

variation issue at 11 KV level with fixed tap ratio change at UT, UAT and ST level and toggling
excitation system of units.

NTPC may confirm timeline and feasibility of Bus splitting with current configuration.
Member may discuss.

2.3 Repeated tripping of 132 kV Chuzachen-Rangpo D/c and actions taken thereafter:
ERLDC

= 132 kV Chuzachen-Rangpo D/C tripped more than 10 times since May’24 causing total
generation loss occurred at Chuzachen HEP (110 MW) due to sequential tripping of both
lines in three instances.

= In most of the trippings, phase to phase fault was reported with a distance of around 12
km from Rangpo.

= A meeting was called by ERLDC on 30.09.2024 with members from ERPC, ERLDC,

Powergrid, Chuzachen HEP and Sikkim to discuss the above issue. In the meeting,

Powergrid expressed its reluctance to further charge the line citing repeated feeding of

high fault current from Rangpo GIS, which may damage the GIS equipment. As decided in

the meeting, a committee with members from Powergrid, Chuzachen HEP and Sikkim

transmission wing, Dept. of Power (Sikkim) was constituted for joint site inspection. The

committee submitted its report after visiting the site on 01.10.2024. The MoM and

committee report is attached as Annexue-B.2.3.1 & B.2.3.2

Committee observations during the visit were as below:

Critical tree infringement and bamboo trees between loc. 27-29 along the corridor.

Severe infringement along with several flashover marks on the conductor and burnt trees

along the corridor.

v Less ground clearance b/w loc. 28-29 for Ckt-1 (4.1 meter instead of minimum requirement
of 6.1 meter).

= The Committee recommended two new towers to be constructed between loc. 28-29 and
35-36 (one each) and hill cutting along the periphery of tower no. 27 to improve ground
clearance.

= Considering the severity of less ground clearance and potential of damage to human life,
the recommended measures need to be implemented on an immediate basis.

ANERN

ERLDC may explain. Sikkim may update on further course of action.

2.4 Implementation of SPS at Baripada: ERLDC
= [twas decided in 216th OCC meeting dated 29th June 2024 that a suitable SPS would be
required at Baripada to avoid large scale blackouts in Odisha system.
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This was felt necessary after a near-miss event in the Odisha System on 29th May 2024
due to a simultaneous outage of 400 kV Jamshedpur-TISCO & 400 kV Lapanga-
Meramundali D/C.

Accordingly, ERLDC conducted one meeting with SLDC Odisha on 5th July 2024 for the
finalization of the SPS scheme and it was decided that load trimming would be done at the
distribution level based on the SPS signal generated at Baripada S/S.

Subsequently, in the 217th OCC, SLDC Odisha and GRIDCO were advised to expedite
SPS implementation at Baripada.

SLDC Odisha shared the identified load list for the SPS at the distribution level. A follow-
up meeting (online mode) was conducted by ERLDC with SLDC Odisha & POWERGRID
(Odisha Project) on 2nd October 2024 in the presence of ERPC to finalize the SPS
implementation procedure. Minutes of the meeting is attached in Annexure B.2.4.1.
Further, SLDC Odisha asked for certain clarification vide letter dated 5th October 2024
which were clarified vide letter dated 8th October 2024. Odisha is requested to expedite
implementation of SPS. Letters attached as Annexure 2.4.2 & Annexure 2.4.3.

SPS at Baripada will also play a crucial role in saving the Odisha system in case of any
contingency during reconductoring work of 400kV-Talcher-Meeramundali-D/C as it will
deplete the tie line of Odisha.

ERLDC may explain. SLDC Odisha may update.

2.5 Delay in SPS implementation for synchronization of 2nd Unit (350 MW): IBEUL

Meeting was conducted under chairmanship of CEA on 26.07.24 and subsequently JSW
Energy Utkal Limited was accorded approval for synchronization of Unit No-2 (350MW )
with grid under interim LILO arrangement vide letter No-CTU/E/Conn-INT-1A/2200000648
dated 20.08.24 (letter attached Annex B.2.5), synchronization was allowed with conditions
of SPS quoted below:

"Synchronization of IBEUL Unit#2 can be allowed after implementation of SPS. SPS
to be implemented with the logic that Main CBs of IBEUL and Jharsuguda circuits
at OPGC end to be opened whenever loading on OPGG-Lapanga 400kV D/c line
reaches to 850 MW per Circuit. TIE CB of IBEUL and Jharsuguda circuits at OPGC
end shall remain closed so as to form IBEUL Jharsuguda 400 kV 2nd line"

Upon receipt of letter JISW energy had started preparation for implementation of SPS, and
approached OPGC requesting to allow for implementation of SPS however OPGC has
objected and stated that the SPS scheme is not acceptable by OPGC and instead asked
to modify the scheme vide letter no-1440 dated 01.10.24 (letter attached Annex B.2.5),the
abstract is quoted below:

" Therefore, at this stage, OPGC is not in a position to consider further injection by
IBEUL Unit #2 on OPGC-Jharsuguda Line-2 LILO. It may be resulting into load flow
variation in case of manual breaker operation. OPGC would earnestly request your
good office to review the decision on the above matter. However, in case of any
compulsion in granting permission for Unit #2 operation of IBEUL, it is requested to
revise the SPS without affecting any technical setting of time and quantum at OPGC
end and all required generation backdown support/tripping of unit shall be planned
at Ind-Barath end.
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In view of the above we would like to inform that the above SPS logic decision was taken
by the committee after consensus from all stake holders including OPGC, SLDC, ERLDC
& ERPC, also we wish to inform that Unit no-2 is ready for synchronization. Request your
kind intervention in resolving the above issue for facilitating the SPS implementation for
enabling synchronization of unit at the earliest.

IBEUL may explain. SLDC Odisha and OPGC may update. Members may discuss.

2.6 Transmission system planning: ERPC
Intra-state transmission:

P w

© N O

9.

A Plan/Report for transmission system requirement of ER states by 2031-32, is to be
prepared by CEA in consultation with States of Eastern Region.

In this regard following information/data of ER states is required:

New proposals of the State regarding intra-state transmission system requirement
by 2031-32, including New substation with its associates transmission line(s), evacuation
system of new generations stations, Augmentation of existing substation, New
transmission lines and Reconductoring of existing line etc.

Justification of each proposal.

Estimated cost of each proposal

Present and proposed conductor details, in case of reconductoring proposals (i.e.
Ampacity details, year of commissioning of existing line etc.)

Node wise generation/demand data by 2031-32,

Latest PSS/E load flow files incorporating updated proposals with .idv files,

SLD of the existing and proposed intra-state transmission system,

Plotting of existing as well as planned intra-state transmission system on PM Gatishakti
National Master Plan portal.

Latest Schedule of Rates (SoR).

ISTS rolling plan 2029-30

As per ISTS Planning Procedure, CTU is required to draw up a plan for Inter-State
Transmission System (ISTS) for upto next five years on rolling basis every year. The entire
process for transmission planning is to be undertaken on a continuous basis, twice a year.
i.e., from April to September and October to March of every financial year.

In this regard, CTU has prepared the interim ISTS Rolling Plan for 2029-30 timeframe and
is uploaded on CTU website.

RPCs are requested to facilitate in providing the requested data from respective STUs for
planning relating to ISTS.

Details of coomunication from CTU on ISTS Rolling Plan attached at Annex B.2.6

All STUs and ISTS licensees may update. Members may discuss.
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2.7 Restriction on drawl by Bihar due to high loading at Dalkhola(WBSETCL) S/S: WB

SLDC

Earlier up to 30 MW load was decided to allow to Baisi from Dalkhola (WBSETCL) sub-
station at radial mode. Further to the quantum, it was requested from Bihar through ERLDC
in August 2023 for increasing the quantum to allow for Bihar from 30 MW to 40 MW to
handle the emergency load re

quirement of Bihar.

Despite the high loading on Dalkhola (WBSETCL) Sub-station ICTs, WB SLDC allowed
drawl of Bihar at Baisi point from 30 MW to 40 MW on temporary basis with due
consideration of the crisis of high load at Bihar which had led to public unrest and political
intervention there, as was informed that time from ERLDC. SLDC WB communicated their
decision through mail dated 23.08.2023 T.0.0 11:47 hrs.

Now since last one year around 18 % load growth is observed at Dalkhola belt and for the
area fed from Dalkhola (WBSETCL) sub-stn, hence severe congestion in terms of ICT
loading is apprehended at Dalkhola (WBSETCL) sub-station in coming summer. Already
295 MVA loading reached in Dalkhola (220/132 kV) ICTs against installed capacity of 160
MVA * 2.

Under these compelling circumstances, it may not be possible to allow load from Dalkhola
(WBSETCL) point to Baisi (Bihar) in coming summer season. Bihar is thereby requested
for making alternative arrangements accordingly.

West Bengal SLDC may explain and Bihar SLDC may update. Members may discuss.

2.8 Update on 3 ICT at Rajarhat (PG): WB SLDC

In July 2023, at 21st CMETS-ER meeting West Bengal conveyed their consent for 3rd 500
MVA transformer for Rajarhat (PG) sub-station. Load pattern of last summer highly
supporting the need.

If the said ICT is not coming into service by summer 2026, then severe congestion will
result across ICTs of Rajarhat(PG) as apprehended. Hence rolling on the process of
procurement, transportation etc are the essence to avoid extreme time pressure during
transportation, commissioning phases. Also to mention here that state Bidhansabha
Election is expected in 2026.

As per deliberation in 212" OCC meeting:

West Bengal SLDC representative, based on present loading pattern in and around
Rajarhat(PG) ,raised deep concern on facing power crisis at Rajarhat(PG) in 2025-2026
similar to present scenario at Subhasgram(PG). He urged to lay equal emphasis on
installation of 3rd ICT at Rajarhat (PG) as that of Subhasgram(PG) to thwart recurrence
of similar emergent situation in future. Thus importance of regular monitoring of 3" ICT
commissioning at Rajarhat (PG) was underscored.

Powergrid ER-1l apprised the following:

Tender for procurement of new ICT at Rajarhat(PG) had been floated and presently in
technical evaluation stage, price bid is awaited to be opened.

LOA shall be tentatively placed by end of March 2024.

Delay in planning for new ICT requirement was highlighted which in turn is leading to
unwanted delays at later stage , since ICT procurement, especially for GIS like
Rajarhat(PG) is undoubtedly a time consuming affair.
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Standard timeline for new ICT commissioning is 18 months as per CEA guidelines.

OCC decision:

OCC advised Powergrid ER-II to closely coordinate with Powergrid Corporate centre so
as to expedite tendering process keeping urgent requirement of the ICT at Rajarhat (PG)
in consideration.

OCC advised Powergrid ER-II to adhere to standard timeline of 18 months(as per CEA
guidelines) for 3™ ICT commissioning at Rajarhat (PG).

An update of the status of procurement process vs target time to commission may please be
discussed and intimated.

West Bengal SLDC may explain and Powergrid ER-Il may update. Members may
discuss.

2.9 Reduced declaration of Ramp rate by NTPC Barh stage 1: ERLDC

As per clause 45.9.a(i) of IEGC 2023, coal fired thermal power plants are required to
declare ramp rate of not less than 1% of ex-bus capacity corresponding to MCR on bar per
minute. However, it has been observed that Barh stage 1 generating station of NTPC ltd.
has been declaring ramp rate below 1% per minute during 96% of time between April 2024
to September 2024.

As informed by various beneficiaries of the plant, declaration of reduced ramp rate for
multiple number of time blocks results in difficulties in portfolio management by the
beneficiaries. They are unable to vary their drawl schedule from Barh stage 1 from one
block to the other in their desired rate. This also causes reduction of ramp reserves in the
national power system.

Moreover, as per CERC (Terms and Conditions of Tariff) Regulations, 2024, the rate of
return on equity is to be reduced by 0.25% due to failure to achieve the ramp rate as
specified under Regulation 45(9) of IEGC Regulations, 2023.

NTPC Barh Stage 1 is requested to kindly clarify that whether they have any technical
constraint due to which they have been reducing declared ramp rates and it is requested
to maintain ramp rate of at-least 1% per minute in compliance to IEGC 2023.
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BARH Stage-1 Ramp Rate Declaration

Time Blocks for which Declared Ramp Up Rate less
than 1%/min (Apr-Sept 2024) (in %) = 95.76 %
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ERLDC may explain and NTPC may update. Members may discuss.

2.10 Status of upcoming Thermal Generation Projects: ERPC

Thermal capacity is imperative due to escalating load demands mainly during non-solar hours.
The year ahead LGB planning will be done shortly for FY 2025-26 to prepare for the upcoming
summer season. The status of upcoming generating units is crucial for proper LGB planning
& ensuring resource adequacy. These thermal power plants need to ensure their timely
completion and integration into the grid for the upcoming demand surge.

The available status for units is as follows:
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Status as per 52" TCC | Current Status Deliberation
Unit Name Meeting (15.10.24) required
) ) Start-up power drawing e Status of unit
Barh U-3 COD by Q4 of 2024-25 w.e.f 30" Apr 24 commissioning.
North Karanpura ] Startup power drawing | Status of unit
U-3 COD by Q4 of 2024-25 from 16th Oct 24 commissioning.
Patratu e Status of unit
) commissioning  and
COD by Q4 of 2024-25 _ development of
Captive coal mines
Unit#1 is likely to be Start-up power drawing  [*Status of 400kV &
Buxar synchronized by from Naubatpur 220kV evacuation
December, 2024 & Unit#2 | (BSPTCL) path
TPP(SJVN) U-1 . ;
to be synchronized by o Status of unit
April 2025 commissioning.
eUnit 2 is ready for |e Status of DTL
eTo be commissioned by | synchronization.
Jun 24 ¢SPS  implementation
IBUEL U-2 eDTL to be tentatively | pending.
completed by Sept 24. oDTL to be tentatively
completed by Nov 24.

All concerned Thermal GENCOs may update current status of respective unit
commissioning and associated evacuation path.

2.11

THERMAL

Generation target for FY 2025-26: ERPC

= As you are aware, Annual assessment and finalization of the Generation Programme
and Planned Maintenance Schedules of generating units is undertaken by CEA every
year. This process involves fixing up the Overall Generation Target for the country
(involving Fuel-wise fixation of Generation Target also) based on last year generation,
anticipated demand, likely economic growth etc.

= Following this, Fuel Wise target will be allocated to the various generating stations
based on their past performances, planned maintenance schedule and the future
planning as submitted by the respective generating station.

O

In this regard, all power generating stations are requested to furnish the below

mentioned details as per enclosed formats

a) Unit-wise monthly generation proposed during 2025-26 taking into account likely fuel
availability, the anticipated loss of generation on account of various factors such as grid
constraint, low schedule/ Reserve shut down due to high cost, coal/lignite quality etc., if any
(Annex B.2.16).

b) The Unit-wise schedule of planned Maintenance for the year 2025-26.

Page | 9 Agenda for 220" OCC meeting_25.10.2024




On approval of planned maintenance schedule by by the respective RPCs (Regional Power
Committees) , same shall be taken up by CEA(GM Division) to facilitate planning at All India

level.

HYDRO

Generation Target for HE Stations for the year 2025-26 is under finalization wherein generation
from Chukha, Tala, Kurichu, Mangdechhu , Punatsangchhu-Il (to be commissioned) HE
stations in Bhutan is to be considered since energy from these HE stations would be imported

to India.

Month-wise generation targets (as per Annex-B.2.16 attached) and expected energy import

from these HE Stations in Bhutan.

All Thermal GENCOs of ER and Bhutan may update. Members may discuss.

2.12

Shutdown proposal of generating units for the month of November’2024-ERPC

Maintenance Schedule of Thermal Generating Units of ER during 2024-25 in the month of
November’2024

System Station Unit | Capacity Period (as per LGBR No. of Reason
No. (MW) 2024-25) Days
From To
DVC MegiaTPS 6 250 20-11-2024 | 24-12-2024 35 COH-
Boiler
RLA,
turbogen.&
FGD
CESC Budge 1 250 05-11-2024 | 19-11-2024 15 AOH/
Budge TPS Boiler
License
Renewal
HEL HadiaTPP 2 300 21-11-2024 | 05-12-2024 15 AOH
NTPC Barh-I 2 660 15-11-2024 | 05-01-2025 52 Boiler +
Generator +
Condenser
KhSTPS 5 500 10-11-2024 | 09-12-2024 30 Boiler +
Boiler RLA
+LP
KBUNL-II 4 195 10-11-2024 | 24-12-2024 45 Capital OH
Bakreswar 3 210 19-11-2024 | 22-12-2024 34 AOH
WBPDCL TPS

Members may discuss.
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2.13 Shut Down request (OCB) of 400 KV D/C New Purnea-Muzaffarpur TL (Ckt-1 &

Ckt-2) for Carrying out re-routing and dismantling of old towers near Purnea &
Samastipur (Bihar) respectively: POWERLINKS

Background:

400kV New Purnea-Muzaffarpur TL (POWERLINK Line) at river crossing Tower no
97(DA+6) & 439 (DB+9) have got Most vulnerable due to change in course of River Choti
Koshi & Rivar Bagmati. The locations are situated in the Right bank of River Koshi &
Bagmati(Samastipur). The Tower foundations are 400kV Double Circuit Quad conductor
towers structures . Presently, the locations are less than 10 mtr & 20 mtrs respectively
from the river banks. During last season monsoon heavy soil erosion has been observed
from the river banks.

Considering the vulnerability of the existing tower foundation, as a permanent measure,
we are shifting the DA+6 & DB+9 FS Foundation towers on Pile Foundation. Presently Pile
Foundation work has been completed by Powerlinks in same alignment of existing line.
Photos, SLD showing the condition of locations and its present status is being presented
in the ppt presentation for understanding & consideration of Re-routing work at both
locations.

However, during of re-routing activity, (Old tower dismantling DA+3 & DB+6, New Tower
erection (DB+6 & DB+9) Destringing from old tower(93-99 &438-440) & Restringing on
new Pile tower) we will require OCB- basis S/D of both circuits of 400kV D/C New Purnea-
Muzaffarpur TL (Ckt-1 & Ckt-2) tentatively from 15" Nov'24 to 10" Dec’24 on OCB basis
till final line charging .

Approval sought:

OCB s/d of 400 KV D/C New Purnea-Muzaffarpur TL (Ckt-1 & Ckt-2) would be required
for carrying out diversion of line at new Pile Loc No.-97 (DB+6)-Purnea-Madhepura) & Loc
no 439(DB+9) Samastipur-Bihar.

The said locations are most vulnerable due to change in course of river Koshi Dhar &
Bagmati- near to Purnea Bihar & Samastipur (BR)respectively.

3- For Risk mitigation measure, PTL has constructed the New Pile foundations just 35 mtrs
& 20 mtrs away from existing towers in the same line alignment of existing line. Pile
foundation has been completed in July’24 in all respects.

4- PO for re-routing work at both locations 97 & 439 in same line at Purnea & Samastipur
has been Placed & gangs will be Mobilized from 27" Oct’24.

During the Dismantling of old tower, De-stringing of existing spans, Erection & stringing on
new Pile towers, S/d would be required on OCB.

The s/d would be required tentatively from 15" Nov-24 to 10" Dec’24 on OCB for 25 days
approx . The period has been chosen as during this period Hydro generation would be
minimum & Post festive time workable situation after flood normalization in Bagmati &
Chhoti Koshi rivers.

POWERLINKS may explain. Members may discuss.
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Before- Photographs of Tower no. 97

After- Photographs of Tower no. 97 (Tower protection by using Bamboo piling &
Geo Bags)
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POWERLINKS may explain. Members may discuss.

2.14 Shutdown request for FTC of Station Transformer: MPL

In order to cater the to power requirement of FGD of both the units, a new Station
Transformer (ST#3) has been installed.

A new Dia has come up in the 400Kv Switchyard to accommodate the new transformer.
On 4th of this month, successful test charging of the new Dia from Bus-Il side has been
done.

Testing and Commissioning activities of the transformer is on the verge of completion, and
we intend to charge the same by end of this calendar year.

In case of fault during first time of charging of the transformer, we intend to take a
precautionary measure of limiting the fault current for safeguarding our assets, the two
generators.

The proposed measure is to first time charge the new transformer through Dhanbad Line#2
with change in configuration at NKTL Sub-station end for increasing the fault impedance.
Details enclosed at Annex-B.2.14

Page | 14 Agenda for 220" OCC meeting_25.10.2024




MPL may explain. Members may discuss.

2.15 Review of AUFLS in Eastern region: ERPC

*

*

A Task Force was constituted by NPC vide letter dated 25.08.2023 on Implementation of
AUFLS and df/dt scheme under the chairmanship of Member Secretary, SRPC and
comprising members from NPC, RPCs and Grid-India.

The Task force after convening meeting on 11.09.2023 submitted its report to NPC in 14th
NPC meeting on 05.02.2024, wherein certain recommendations were made.

Accordingly, as per decision of 214th OCC meeting, a special meeting was convened on
10.07.2024 to deliberate on successful implementation of Automatic Under Frequency
Load Shedding (AUFLS) in Eastern region wherein following course of action was
delineated to all constituent ER states.

Action points:

O All SLDCs were instructed to shift the load quantum from Stages —lll & IV to stage-I & |l
respectively as an interim measure till new feeders for additional load relief gets identified
by individual state DISCOMSs.

This must be implemented at the earliest with necessary changes in frequency settings of
the existing UFRs and the same shall be reviewed in upcoming OCC meeting.

O All SLDCs were advised to share the identified feeders list for revised load relief quantum
within a month. The status shall be reviewed in monthly OCC meetings.

[0 Curtailment of critical loads should be avoided. However , in stage-Ill and stage-IV, as it
operates only in severe threat to grid stability, industrial loads may also be considered.
Accordingly DVC and IPCL ( having dominant industrial consumers) were urged to identify
industrial feeders for load relief in stage-lll and stage-IV.

[ All SLDCs were urged to expedite and ensure SCADA visibility of existing as well as newly
identified feeders under AUFLS for effective supervision of load relief quantum.

+ Based on submission by DVC, revised load relief quantum as follows:

(Figs in MW)
Constituent Stage-1 Stage-2 Stage-3 Stage-4 Total
Bihar 315 379 442 442 1577
Jharkhand 87 105 122 122 437
DVC 172 207 241 241 861
Odisha 306 367 428 428 1530
West Bengal 497 597 696 696 2486
Sikkim 5 6 7 7 25
Total 1383 1660 1937 1937 6916
Constituent | Annual Consump | Demand | Peak demand | Demand
wise Consump | tion met factor contribution

tion factor

Bihar 40952 0.220 7578 0.236 0.228
Jharkhand 12391 0.067 1923 0.060 0.063
DVC 26214 0.141 3476 0.108 0.125
Odisha 41142 0.221 7104 0.221 0.221
West Bengal 65009 0.349 | 11868 0.370 0.359
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Sikkim 526 0.003 137 0.004 0.004

Total 186234 1.000 32086 1.000 1.000
Consumption

52" TCC Decision:

/7
0‘0

R/
0‘0

SLDC, Odisha was directed to take up the matter with DISCOM to identify the feeder list
and shifting of load at the earliest to implement AUFLS.

Director, SLDC Odisha agreed to coordinate with concerned DISCOM and update in next
OCC.

TCC advised all SLDCs :

/7
0‘0

K/
‘0

7

7
0.0

To expedite the process of implementation of AUFLS in stage | & Il by shifting load
guantum from stage Il & 1V at the earliest time possible.

Explore the identification of new feeders to incorporate AUFLS in stage Ill & IV who have
successfully implemented AUFLS in stage | & Il by shifting load quantum from stage Ill &
V.

To share the list of newly identified feeders with ERPC Secretariat within One Month for
information.

To ensure SCADA data mapping from newly identified UFR feeders at ERLDC level & In
case of non-availability of SCADA data, anticipated timelines for making availability of
SCADA data must be communicated for all applicable UFR feeders.

Status of shifting AUFLS stage 3 & 4 feeders to AUFLS Stage 1 and 2 and identification of
additional feeders for all stages of AUFLS is as follows (as per information received by ERLDC

SCADA):

Utility Stage 3 & 4 feeder | Updated in ERLDC UFLS | New feeder Addition for Stage
shifting to Stage 1 | Monitoring Display 1-4 for meeting new ULFS
and 2 Quantum requirement

Bihar Yet to be updated by | Not Applicable New feeders list communicated
BSPTCL to ERLDC

Jharkhand Completed as | Updated as per list | New feeders list yet be shared
informed by SLDC provided

DVC Completed as | Updated as per list | New feeders list yet be shared
informed by SLDC provided

Odisha Yet to be updated by | Not Applicable New feeders list yet be shared
Odisha

West Bengal- | Completed as | Updated as per list | New feeders list yet be shared

WBSEDCL informed by SLDC provided

West Bengal- | Yet to be updated by | Not Applicable New feeders list yet be shared

CESC CESC

Based on the above, updated AUFLS stage wise loads available post shifting of Stage
3 & 4 feeders to Stage 1 & 2 by various states are as follows:

| Utility | Stage 1 | Stage 2 | Stage 3 | Stage - 4 | Total
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Old Oct | Old Oct | Old Oct | Old Oct | Old Oct

Scheme | 2024 | Scheme | 2024 | Scheme | 2024 | Scheme | 2024 | Scheme | 2024
Bihar 126 126 | 118 118 | 153 153 | 85 85 481 481
Jharkhand | 54 88 64 105 | 35 33 73 0 227 227
DvC 122 169 | 145 203 | 147 100 | 138 80 552 552
Odisha 181 181 | 183 183 | 184 184 | 186 186 | 735 735
WBSEDCL | 316 416 | 284 458 | 265 153 | 273 111 | 1138 1138
CESC 65 65 90 90 125 125 | 120 120 | 400 400

By Oct’24, SCADA data availability of feeders identified for AUFLS (as per information
available at ERLDC SCADA data) is shown below:

SCADA DATA AVARLARILITY

B No 0! Feed which are YET TO BE NTLGRATED I ICC?
DVC
N { fmerchors rwhith SSADA data NOTUPDATNG
5 W No of feeders, for which SCADA data = LFDATING

All SLDCs/STUs and individual state DISCOMs may update action taken/future plan w.r.t
AUFLS. Members may discuss.

2.16 Update on Patna Islanding scheme: ERPC

It was decided that Patna islanding scheme will be formed with Units of NPGCL along with
loads of Pana city.
NTPC may update the present status.

2.17 Ensuring Successful Implementation of various decision support tools in New
SCADA/EMS project for grid monitoring and reliable operation.: ERLDC

= Present SCADA/EMS in SLDCs and ERLDC has State Estimator (SE) and Real-Time
Contingency Analysis (RTCA) which are important for real time decision support for
providing any planned outage or accessing impact of any forced outage on the grid.
Presently SE and RTCA is functioning only at ERLDC and are not properly functional in
SLDCs. At ERLDC it’s truncated at 220 kV levels due to poor reliability of data at 132 kV
levels. Major reasons for non-working of SE and RTCA at SLDCs and truncation at ERLDC
at 220 kV level are non-availability of reliable data and telemetry of 132 kV substations
specially breaker/isolator status. However, ERLDC is supporting states so that these can
be made functional to some extent.

= Now new SCADA/EMS system implementation under ULDC Phase Ill has already
commenced in Eastern Region. The new SCADA/EMS system includes several additional
decision-support tools apart from SE/RTCA for real-time operations, of which some of
prominent ones are listed below:

» Automatic Demand Management System (ADMS)

» Load Forecasting
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Transmission Loss Sensitivity Factors (TLSF)

Network Sensitivity Applications (LODF, GSDF, LSDF)

Optimal Power Flow (OPF)

Short Circuit Analysis (SCA)

Transmission Line/Corridor Capability Monitor (TCM) for Real time ATC/TTC calculation
Dynamic Security Assessment (DSA)

Successful integration of these tools at SLDCs as well as ERLDC hinges on accurate data
and telemetry from 132 kV and above substations in the Eastern region.

In month of sept 2024, three times SE and RTCA function at ERLDC was hampered due
to data availability issues as quoted below. It can be seen that, how analog as well digital
status input can impact decision support tools non-availability during real time grid
operation.

Impact on SE/RTCA

Date Description of SCADA/EMS Data Issue Performance at
ERLDC

01-09- GT data of Unit 5 and 6 of NTPC Non-Satisfactory result

2024 Kahalgaon was erroneous in RTCA

21-09- Incorrect Status data of 400 kV Saharsha- Non-Satisfactory result

2024 Kishanganj ckt 1 in RTCA

Garbage data received from 220 kV
Conca_GR-Budhipadar Ckt 2 (at
Conca_GR end)

10-10-
2024

SE got diverged, RTCA
could not be run

In view of the above, following points may be discussed:

SCADA data telemetry monitoring and compliance status for all 132 kV and above
substations in OCC and TEsT meeting of Eastern region.

Action taken by state utilities for ensuring reliable data and telemetry of 132 kV and above
substations to SLDCs (and onward to ERLDC and NLDC)

Ensuring integration of all required digital and analog data during new SAS/RTU
upgradation work to ensure function of these tools at SLDC level.

ERLDC may explain. Members may discuss.

2.18 RTU and SAS Upgradation in Eastern region: ERLDC

The report on “Replacement/up-gradation of old RTUs in Eastern Region” for Real Time
data transfer to ERLDC Main and Back-up Control Center over IEC104 protocol was
approved by ERPC in 36th ERPC meeting held at Bhubaneswar on 14th September 2017.
The contract for replacement/up-gradation of old RTUs in Eastern Region was awarded
subsequently by POWERGRID on 31st December 2020. POWERGRID agreed to replace
the old RTUs on priority basis as per the list submitted by ERLDC.

Out of the approved 39 RTU/SAS upgrades at substations, 31 has already been completed
and data of the same has been integrated with ERLDC. However, RTU/SAS upgrade for
remaining given substations are required to be expedited to ensure project completion.
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3. No Region game of Required upgradation of RTU/SAS | Present Status of Work
ubstations

1 ER-I Sasaram HVDC SIEMENS make SAS To be replaced
9 ER-II Durgapur* AlstomRTU-S900 To be replaced
3 ER-II Siliguri 220 kv AlstomRTU-C264 To be replaced
4 ER-II Subhasgram* AlstomRTU-C264 To be replaced
5 ER-II Rangpo SIEMENS make SAS To be replaced
6 ER-II Maithon AlstomRTU-S900 To be replaced
. ER-I Pumea 400 kV AlstomRTU-S900 To be replaced
8 Srr(ljzzlt Talcher HYDC* AlstomRTL-5900 In Progress

Some of the ISGSs and IPPs substations as given in table are still reporting in IEC 101 protocol
and there is a need to expedite on the required fiber optic communication and subsequent
RTU upgradation activity by respective owners:

Availability of

Sl Substation Voltage Level | Protocol ownershi Fiber Optic

No. Name (kV) Reporting P communicati
on

1 BRBCL-NTPC 400 IEC101 NTPC Yes

2 Teesta 3 400 IEC101 SUL Yes

3 Dikchu 400 IEC101 Geenko Yes

4 JITPL 400 IEC101 JITPL Under
Process

5 Chujachen 132 IEC101 ft'd Hydro Pvt | No

ERLDC may explain. Members may discuss.

2.19 Periodic Testing of power system elements: ERLDC

As mandated in IEGC 2023, 40.1 & 40.2, periodic tests shall be carried out on power system
elements to ascertain the correctness of mathematical models used for simulation studies as
well as ensuring desired performance during an event in the system.

Relevant portion of clause is as below:

Quote:

40. PERIODIC TESTING
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40.2 (a) The owner of the power system element shall be responsible for carrying out tests as
specified in these regulations and for submitting reports to NLDC, RLDCs, CEA and CTU for
all elements and to STUs and SLDCs for intra-State elements.”

40.2 (b) “All equipment owners shall submit a testing plan for the next year to the concerned
RPC by 31st October to ensure proper coordination during testing as per the schedule. In case
of any change in the schedule, the owners shall inform the concerned RPC in advance.

Unquote

In 217th OCC Meeting held on 24.07.2024, the matter was discussed in detail and OCC
advised all the generators & owners of HVDC/FACTS devices to strictly adhere to the IEGC
2023 guidelines & submit the required testing data & plan to ERPC at the earliest (as per
clause 40.2.(b).

None of the generators or owners of HVDC/FACTS devices have submitted the testing
plan yet. All are requested to submit the testing schedule at the earliest.

All GENCOs and HVDC/FACTS owners may update.

2.20 Performing Resource adequacy exercise by SLDCs as per IEGC: ERLDC

= |EGC clause no 31. 2(b) & 31.4 mandates all SLDCs to assess resource adequacy and
furnish time block-wise information of all intra-state entities for the following day to
respective RLDCs regarding demand estimation, availability of internal generation &
contracted capacity, planned procurement through Tertiary reserve, and planned
procurement in the Market.

= CERC directed all SLDCs and RLDCs via order 9/SM/2024 dated 7th October 2024 to
furnish the details of operational planning undertaken as mentioned in 31(4) (a) of IEGC
by 16.10.2024. For ensuring the compliance of the Hon’ble Commission's directions,
ERLDC conducted a meeting with all SLDCs on 09.10.2024.

= Resource Adequacy is important for ensuring reliability in every time horizon. Therefore,
all SLDCs are requested to submit the Resource Adequacy data in the prescribed format
to RLDC as per IEGC timeline.

ERLDC may explain. All SLDCs are requested to share the resource adequacy data to
ERLDC.
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3. PART-C: ITEMS FOR UPDATE/FOLL OW-UP

3.1. ER Grid performance during September 2024.

The average and maximum consumption of Eastern Region and Max/Min Demand (MW),
Energy Export for the month September-2024 were as follows:

16972 MW
30843 MW '
647.6 MU, ’ 16.09.2024
587 MU 20.09.2024 22.09.2024 at at 0609 3275 3213
23:01 Hrs. Hrs

ERLDC/ERPC may highlight the performance of the ER grid.

3.2. Update on Flexible operation of Coal based Thermal Power Plants: ERPC

*

K/
0’0

As per gazette notification dated 30.01.2023 issued by CEA regarding flexible operation of
coal fired thermal generating units, ramp rate of 2% between 55-70% along with a ramp
rate of 3% above 70% was mandated within one year of notification of the regulations,i.e
by Jan 2024.

The SOP for operating at 55% load with recommendation for necessary training of the
plant operators, was also circulated.

Relevant communication in this regard was also passed on to State Electricity regulatory
Commissions as well as principal secretaries of concerned states outlining measures for
execution of CEA regulations.

As per above mentioned regulations, coal based thermal generating units, whose
implementation shall be as per phasing plan specified by CEA.Implementation plan for unit
operation at 40% minimum load in phased manner(pilot+4 phases

This phased implementation has been notified, with specific targets and timelines for
compliance.

A comprehensive report published by CEA on flexible operation coal based thermal power
plants highlighting various challenges as well as mitigation plan for achieving 40%
minimum technical load

Regarding 55% Minimum Technical Load (MTL)

Thermal GENCOs may share details w.r.t the following:
a) Whether the target of achieving 55% Technical Minimum Load (MTL) has been met & if not,
the reasons for the same & tentative date for achieving the same.
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b) Whether the specified ramp rates outlined in the regulations i.e., 3% for 100-70% load &
2% for 70-55% load have been adhered to, if not, the reasons & tentative date for achieving
the same.

¢) How many operators have been trained in your organisation? (May treat this matter as Most
Urgent)

Further, it is requested that attendees bring duly filled progress report (Annexure- B.2.1.4) as
per enclosed format on the date of meeting.

% Regarding 40% Minimum Technical Load (MTL) & status of units under pilot phase
(May,2023-March,2024).

Phase |Sector Organization [Name of Project |Unit Capacity |[Region
No. (MW)

Pilot Central DVC MEIJA TPS 3 500 ER

Pilot State WBPDCL SAGARDIGHI TPS 3 500 ER

Thermal GENCOs may share details w.r.t the following:

% Whether the target of achieving 40% Technical Minimum Load (TML) has been met and if
not, the reasons for the same and tentative date for achieving.

% Whether the specified ramp rates outlined in the regulations, i.e., 3% for 100-70% load,
2% for 70%-55% load, 1% for 40%-55% have been adhered to. If not, the reasons for
behind and tentative date for achieving the target.

+ |tis observed that most of the plant in ER not achieving 55% despite making full use
of available resources. Even though there is a national need for providing tertiary down
services, these left out margin are not being used by state sector generators which are not
running at 55%.

+ It is essential to address the challenges faced by intra-state generators in operating
flexibly up to 55% and develop an immediate action plan to enhance this flexibility.

+ Without reducing these state generators to the 55% TM, decommitting units from ISGS
could lead to a serious shortage during non-solar hours.

As per deliberation in 52" TCC:

Regarding 55% Minimum Technical Limit (MTL):

% WBPDCL updated that all the thermal generating units including that of Kolaghat, are
technically capable to operate at 55% MTDL ,But in absence of appropriate regulations of
WBERC, generating units not operating at 55% MTL or below on sustained basis.

+ On behalf of DPL, He informed that DPL Unit #8 is capable of operating at the desired

MTL(55%).

» ED, ERLDC apprised that they have already highlighted the matter to WBERC & WBERC

has assured to come up with appropriate regulation to incentivize generators.

» NTPC, DVC & CESC representatives submitted that all their thermal generating units are

technically capable of operating at 55% MTDL on sustained basis.

» OPGC updated that all Units are technically capable to operate at 55% MTL.

Chief Engineer, GM division,CEA suggested that the thermal units make it mandatory to

D3

D3

D3

K/
.0

*,

Page | 22 Agenda for 220" OCC meeting_25.10.2024




include the Flexibilization with required ramp rates as per CEA/MOP directives.

Regarding 40% Minimum Technical Load (MTL):

WBPDCL updated that Sagardighi unit#3 trial run was already done at 40% MTL for a short
duration of time & the exact response in continuous operation with specified ramp rates is yet
to be ascertained.

% He further submitted that the unit#3 will be fully capable of operating at 40% MTL at desired
ramp rate as per CEA Guidelines by November 2024 after some fine tuning of Governor
system by M/S BHEL .

« DVC updated that the detail report on successful trial operation at 40% MTL of Mejia Unit#8
highlighting the issues faced during trial run, is already shared with CEA & ERPC.
However,they are waiting for feedback from M/S BHEL & the same will be updated in the
next OCC.

s OPGC submitted that their 660MW units are technically capable to operate at 40-45% MTL.
However, in 210MW units having tube mill boilers, part load operation at 40-45% is not
feasible without oil support.

+ GMR also informed that their units are technically capable to operate at 45% MTL without
oil support.

TCC decision:

e TCC opined that it would not be prudent to compromise with secure and stable grid
operation for commercial considerations.It was further observed that in view of rapid RE
capacity addition , flexible operation of existing thermal units is extremely crucial.

e As per MOP letter, TCC suggested all states to take up with respective SERCs for
implementation of necessary regulations to facilitate flexible operation of intra-state
generating units.

e TCC advised the Generators selected under pilot phase as well as phase-1 to expedite
their execution process & complete all the required modification within the stipulated
timeframe given by CEA.

e TCC advised DVC and WBPDCL to take up with BHEL for expediting technical
feasibility of sustained operation at 40% MTL.

e TCC opined for regular follow-up of status in OCC.

Thermal GENCOs may update. Members may discuss.

3.3. Update on Implementation of AGC in Intra-state generating units: ERLDC

+ AGC is now operational at most ISGS plants across India, which together have a total
installed capacity exceeding 70 GW. However, the dispatchable margin provided through
AGC and Secondary Reserve Ancillary Services (SRAS) remains insufficient for
maintaining frequency within the IEGC band. With the increasing penetration of renewable
energy, managing frequency is expected to become more challenging in the future.
Therefore, it is crucial to enhance frequency control and stability through increased
participation from intra-state AGC.
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+ In response to this need, efforts are underway to encourage more intra-state generators
to join the SRAS scheme. Feasibility reports have been prepared, and stakeholder
meetings have been held with DVC, West Bengal, and Bihar to explore potential solutions
and address any concerns.

+ Present status of Intra-state AGC integration process is as follows:

Pending discussion between NTPC
Barauni, SLDC Bihar and its DISCOM
for mutually agreeing to Mechanism for

Bihar Barauni unit # 8 2%250 recovery of one-time cost of AGC
&9 implementation and Mechanism for
Sharing of gains which is to be fixed
bilaterally.
Mejia-B, (2x500) Fina! procurement order was awardo_:-zd
DVC DSTPS (2x500) t_o Slgmens on 7th August 2024 with
and Koderma (2x500) timeline of completion of 4 months.

West Bengal SERC notified WBERC
(Ancillary Services) regulation, 2023
dated 26th December 2023.

West Units of M/s WBPDCL refers to WBSERC for
Bengal WBPDCL implementing the AGC server at
WBSLDC after which plants will be
connected to SLDC one by one.

As per deliberation in 52" TCC:

% DVC apprised that final procurement order was awarded to Siemens on 7th August 2024
for all identified six Units & it is expected that within 4 months AGC implementation will be
completed.

7
L4

NTPC representative informed that NOC for implementing AGC in its Barauni unit # 8 & 9
is yet to be received from SLDC, Bihar & also discussion is pending between NTPC
Barauni, SLDC Bihar and its DISCOM for mutually agreeing to cost recovery and gain
sharing mechanism.

K/
L4

RED, NTPC mentioned that since the need for AGC Implementation in its Barauni unit # 8
& 9 is principally agreed & for this, a formal clearance from Bihar is required. They will
resolve the issue by joint meeting.

% ED, ERLDC requested SLDC, Odisha to organize a meeting with OPGC to formulate a
methodology so that OPGC units can be integrated with AGC.
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SLDC, Odisha submitted that attempt has been made by OPGC but OEM has not yet
responded.

7
0.0

OPGC suggested to have a special meeting with M/S BHEL & SLDC, Odisha to finalize
the modalities of Implementation of AGC & will update the status within one month.

7
0.0

WB SLDC submitted that another meeting shall be convened with WBPDCL to resolve
contractual issues and decide next course of action.

TCC Decision:

e TCC appreciated efforts of DVC in initiating AGC implementation process

e SLDC Bihar and Bihar DISCOMs were advised to resolve the pending issues with NTPC
bilaterally for AGC implementation at the earliest.

e SLDC Odisha was advised to organize meeting with OPGC and ERLDC to resolve AGC
implementation in OPGC units.

e WB SLDC was advised to resolve contractual issues with WBPDCL bilaterally for
expediting AGC implementation.

e TCC advised all the concerned utilities to expedite the execution process & complete the
AGC Implementation as early as possible.

e Status of AGC implementation to be updated regularly in OCC meetings.

All concerned may update the status. Members may discuss.

2.21 Changes incorporated in ERLDC Operating Procedure: ERLDC

Few changes have been incorporated in ERLDC Operating Procedure in October 2024
which are as follows:

1. In Annexure 6.4, the cumulative and state-wise capacity for PRAS in the Eastern Region
has been added in a tabular form.

2. A “List of Annexures” has been added as an index in the annexure.

Revised Operating procedures (Rev no. 3) uploaded on ERLDC website.

Link of the operating procedure:
https://app.erldc.in/Content/Upload/System%20Study/Operating%20Procedure/ER%20
Operation%20Procedure%202024-25%20Rev-3.pdf

Link of annexures to the operating procedure:
https://app.erldc.in/Content/Upload/System%20Study/Operating%20Procedure/ANNEX
URE%200f%200PERATING%20PROCEDURE%202024-25%20Rev-3.pdf

Attached at Annex-B.2.16.1 and Annex-B.2.16.2.

Members may note.

3.4. Update on Restriction of Talcher-Kolar HVDC Bi-pole: ERPC
% On 20th April’24, ERLDC received one mail from HVDC Talcher stating the requirement
of replacement of the R-phase converter transformer necessitating restriction of the power
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order of HVDC Talcher bi-pole to 1500MW till the replacement. It was also informed that
the spare Converter Transformer of HVDC Kolar is being diverted from HVDC Kolar to
HVDC Talcher and is expected to reach HVYDC Talcher by 31st May 2024.
s Since April'24, either pole of HVDC blocked 5 times out of which, in 4 times the other pole
went to ground return mode instead of metallic return mode resulting in overloading of
400kV Talcher-Meeramundali D/C and generation backdown was done either manually or
through operation of SPS.
Further, while availing the planned shutdown of Pole-2 on 28.04.2024, the other pole didn’t
go to metallic return mode as the automatic changeover sequence failed and remained in
Ground return mode for around 15 minutes.

7
0.0

As per deliberation in 217" OCC:

The updated status as per latest communication from Powergrid Odisha dated 22.07.2024:

Cumulative distance travelled from Kolar is 929 kms against total distance 1910 kms.

Balance distance pending to be travelled is 981 kms.

» He further mentioned that the Converter Transformer may tentatively be reached at site by
last week of September & after reaching at site, it will take another 15 days to complete
the commissioning process.

o
) 7R

OCC Decision
OCC advised PowerGrid Odisha to expedite the transport of the converter transformer so that
it can be commissioned at the earliest to improve stability & reliability of Grid.

Powergrid Odisha may update the present status of the Converter Transformer.
Members may discuss.

3.5. Non-Submission of FRC data in stipulated timeframe: ERLDC

Adhering to IEGC clauses 30.8 and 30.10.(a) to 30.10.(q), generating stations within the

eastern region are required to submit essential data to ERLDC within two days of receiving a

notification regarding a reportable frequency event. Additionally, according to clause 30.10.(n),

all control areas within the eastern region must assess their frequency response

characteristics and share the evaluation, along with high-resolution data, with the ERLDC. If

any data is not received or is incomplete, ERLDC resorts to using Scada data (low resolution)

to calculate the performance of the respective control area.

Therefore, timely submission of primary response data is crucial for compliance with the IEGC.

As per deliberation in 215th OCC:

¢ All generators whose data submission against frequency events flagged by ERLDC is
pending ( detailed above in agenda)were advised to submit the necessary FRC data to
ERLDC at the earliest.

o All generators were also advised to regularly share high resolution data against each

reportable frequency event with ERLDC on time to facilitate accurate assessment of FRP for

respective control areas.

In line with the provisions of IEGC 2023, GRID-INDIA has been assessing the Frequency

Response Characteristics (FRC) for grid events involving load/generation loss of more than

1000 MW or change in frequency by more than 0.1 Hz. In the month of July-2024 five of

such event was reported. The Plant-wise average response as observed through 10 second

SCADA data available at ERLDC & data received from generators is show in the table below.
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It may be noted that many power plants’ performance was poor / below average and data
received status also very poor from most of the plants. Respective plants/State control area
may explain reasons behind deficiency in performance and all utilities may follow the timeline.

219th OCC decision:
All generators were advised to regularly share high resolution data against each reportable

frequency event with ERLDC on time to facilitate accurate assessment of FRP for respective
control areas.

The latest data receipt status is given below: (as on 17.10.2024)

SRS 0i042@4 | 05042024 (19042024 04062024 04062@m4 1106204 17.06.2024 19,06 2004 1607.2@4 BB | 13092024
&% 1124 1028 1025 10:34 W:10 1353 42 2:10 1234 1315

FSTPP #5TG1 &2 1555 Pending Pending Pending [Recetved Recelved Recelved Pending Pending |Recehed Recelved Recelved

FSTPP #5TG 3 1565 Pending Pending Pending Pending Pending Recehved Pending Pending Pending

|krsTPRRSTE 1 1555 Pending Pending Pending Pending Pending Pending Pending Pending Pending Pending ending

KHSTPRESTG 2 1555 Pending hed Pending Pending |

TSTPP#5TG 1 1SE5 foed foed

Earhstage-1 IS5 P nding Punading Pending Recelved Recelved

Earhstage-2 1565 B nding P nafing Pending Recelved Recelved

ERECL 1565 P nding Pending dued  [pending P nding Pending

Darllpalll 1565 ved

North Karan pura 1565 P nding Pend Pend pend Peendin Pandi Pand Pending

NPGC 1565 ved Pandi

TEESTAV 1SE5 PLANTOUT  [PLANTOUT |PLANT OUT |[PLANT OUT PLANT OUT PLANT OUT PLANT OUT PLANT OUT pending Pamding Panding

| GMR crP Recelved Recelved Recelved Recelved Recehved

MPL CFP ved | Recehred

[ A0 HUNIK CFP Recelved Recehred Res

|areL cre Recelved Recehred £ in

INDEHARAT oF Pending Pending Punding Pending Punding Pending Panding Panding Panding

T P P nding pending P nding Panding Panding Pending pPend Pending Pend

TEESTA 1 ceP FLANT OUT [PLANT OUT PLANT OUT PLANT OUT PLANT OUT PLANT OUT Pending Pendirg Pending

CIKCHU cP PLANTOUT  [PLANTOUT |PLANTOUT |PLANTOUT PLANT OUT PLANT OUT PLANT OUT PLANT OUT Pending Pending Pendin

TALCHER STG2 1565 ved Pending  [Pending Pending Pending Pending Pending Pending Pending Pending

Edar Pending Pending Pending Pending Pending Pending Pending Pending Pendin ending Pendin

Inarkhand Pending Pending Pending Pending Pending Pending Pending er ending ndin

Ve Pending Pending Pending Recehved Pending Pending ending

PTCL Recelved Recehved ved ved

we Panding Pending ing ing

Hence all are again requested to follow the stipulated timeline and submit the data to ERLDC
and also fill the google sheet below to include the email address where notifications of
reportable events should be sent.

https:.//docs.google.com/spreadsheets/d/1VAOMQIEQVIMNOL nB78eK M a2sz2QYICZ-
SPEpeV _jk/edit?usp=sharing

ERLDC may explain. Members may discuss.

3.6. Regarding Non-Submission of Forecasting Data from States: ERLDC

The Clause 2 of Regulation 31 of IEGC 2023 has mandated all the SLDCs to timely submit
the demand estimate data to the respective RLDC and RPC.

The demand estimation data provided by SLDCs will be required in resource adequacy
planning and regional load forecasts conducted by the RLDC.

Currently, the day ahead data is regularly received from all the states except Sikkim.

219th OCC decision:
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https://docs.google.com/spreadsheets/d/1slvAOmQIEQVlMn0LnB78eKMa2sz2QYICZ-sPEpeV_jk/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1slvAOmQIEQVlMn0LnB78eKMa2sz2QYICZ-sPEpeV_jk/edit?usp=sharing

¢ OCC advised all SLDCs for strictly adhering to the schedule of demand estimation as
mandated in IEGC 2023, timely sharing with ERLDC as well as uploading of forecasting
error on their respective websites.

+ SLDCs who are submitting day ahead forecast were advised to also share the forecasting
data on weekly as well as monthly basis with ERLDC.

¢ SLDC Odisha was advised to expedite implementation of the demand forecasting
software.

+ Besides day ahead forecast, West Bengal SLDC was also advised to share weekly and
monthly forecast respectively for their control area.

» Hence it is again requested to all the concerned for timely submission of demand
estimation data to ERLDC. This collaboration is essential for effective planning and
preparedness to meet the region's electricity demands efficiently and reliably.

The latest Forecast receipt status is shown below:

Ason 17.10.2024 Forecast Receipt Status

Entity Name Day Ahead | Week Ahead Month Ahead
Jharkhand Regular Regular Regular

West Bengal Regular Not Received Not Received

DVC Regular Regular Received (1% Time)
BIHAR Regular Regular Regular

SIKKIM Regular Regular Regular

ODSHA Regular Not Received Not Received

Hence it is again requested to all the concerned for timely submission of demand estimation
data to ERLDC. This collaboration is essential for effective planning and preparedness to meet
the region's electricity demands efficiently and reliably.

ERLDC may explain and all SLDCs may update. Members may discuss.

3.7.  Mock Islanding test: ERLDC

As per IEGC cl. 29(11), Mock drills of the islanding schemes are to be carried out annually by
the respective RLDCs in coordination with the concerned SLDCs and other users involved in
the islanding scheme. In case a mock drill with field testing is not possible to be carried out for
a particular scheme, simulation testing shall be carried out by the respective RLDC.
Presently, the following islanding schemes are present in the Eastern Region:

Station/System State/Country Installed Capacity (MW)
CHPC Bhutan 84
CESC West Bengal 750

(3 x 250 MW)
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NALCO Odisha 1200
ICCL Odisha 258
(2 x54 MW + 1 x 30 MW + 2 x 60
MW)
RSP Odisha 255
(2 x 60 MW + 3 x 45 MW)
Bhushan Power & Steel Odisha 506
Aryan ISPAT and power Ltd. Odisha 18
Maithon Ispat Limited Odisha 30
Hindalco Odisha 467.5
IMFA Odisha 258
(2 X 54 MW+ 1 X 30 MW + 2 X 60
MW)
VAL Odisha 1215
(9 X 135 MW)
Bakreswar Islanding Scheme West Bengal 1050
(5 x 210 MW)
Tata Power Haldia Islanding | West Bengal 120
Scheme (2 x 45 MW+ 1 x 30 MW)
Bandel Islanding Scheme West Bengal 215
Narbheram Power & Steel Pvt. [ West Bengal 8
Ltd (Dhenkanal) Islanding
Scheme
CTPS Islanding Scheme DvC 500

*CTPS Islanding Scheme was inadvertently missed in the last two agendas.

+ These islanding schemes shall be reviewed and augmented depending on the assessment
of critical loads at least once a year or earlier if required.

+ Therefore, all the concerned SLDCs are requested to coordinate with respective users and
share a plan for conducting a Mock test or in case a mock test not possible then may share
the following data for conducting simulation studies:

1. Update Network (in PSSE file)

2. Update LGBR details of the island node wise (in PSSE file)
3. Machine dynamic data as per FTC documents of ERLDC
4. lIslanding logic
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Letters have already been issued to the SLDCs regarding the sharing of the above
information, but any responseis yet to come. Itis again requested that all the concerned
SLDCs may expedite.

3.8. Periodic Mock Drill Exercises in areas of generation, transmission and
distribution of the power sector: ERPC

In compliance to Disaster Management Plan for Power Sector (2022) as drafted by CEA(
as per Disaster Management Act 2005) and approved by Ministry of Power (Govt. of India)
as well as in order to be prepared for any eventuality, periodic mock drill exercises are to be
undertaken in various areas of generation, transmission and distribution of the power sector
by considering various crisis and disaster situations like an earthquake, floods etc. Depending
on the vulnerability of the installations/plant, mock drills to handle such situations need to be
undertaken. The utilities are also required to ensure that at least one mock drill exercise for
every crisis/disaster situation to which the installation/plant is vulnerable is undertaken in each
quarter. The adverse observations made on each event of Mock drill should be taken into
account and it should be ensured to prevent occurrence of such undesirable events in the
future.

Till now quarterly mock drill reports have been received

O Action points:

As per deliberation of 1st MEETING ON REGIONAL DISASTER MANAGEMENT (EASTERN
REGION) dated 09.07.2024:
¢ At least one mock drill exercise for every crisis/disaster situation to which the

installation/plant is vulnerable must be undertaken in each quarter and quarterly report by
the utilities to be shared with CEA for review and onward submission to Ministry of Power
(Govt of India) . ( Action: All thermal GENCOs (Central,IPP), all hydro generating stations,
all ISTS licensees . SLDCs to coordinate with respective GENCOs,STUs and DISCOMs
within their jurisdiction)

+ Utilities are requested to share the experience on the mock drill exercises and scope for
improvements.

All concerned utilities may update action plan.

3.9. Commissioning Status of ADMS: ERLDC

+ The automatic demand management scheme (ADMS) has been already commissioned in
West Bengal, DVC, Odisha, and Jharkhand and partially implemented by Bihar.

¢ In the 216th OCC meeting the forum advised Bihar to share detailed action plan for
implementation of additional 400 MW load under ADMS.

+ |twas also advised by the forum that DVC to share revised feeder list with ERLDC in which
ADMS to be implemented after operationalization of Chandrapura islanding scheme.

¢ Current Status (as of October 17, 2024): No input received from Bihar and DVC.

¢+ Bihar & DVC may update the Status.
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4. PART-D: OPERATIONAL PLANNING

4.1. Anticipated power supply position during November-2024

The abstract of peak demand (MW) vis-a-vis availability and energy requirement vis-a-vis
availability (MU) for the month of November 2024 is  prepared by ERPC Secretariat
(Annexure D.1) on the basis of LGBR for 2024-25 and feedback of constituents, keeping in
view that the units are available for generation and expected load growth etc.

Members may update.

4.2. Major Thermal Generating Units/Transmission Element outages/shutdown in ER
Grid (as on as on 15-10-2024)

a) Thermal Generating Stations outage report:

SL CAPACITY OUTAGE
No STATION | STATE | AGENCY | UNIT NO (MW) REASON(S) DATE
Poor
BARAUNI 19-Jul-
1 TPS BIHAR NTPC 7 110 condenser 2023
vacuum
BARAUNI 22-Jul-
2 TPS BIHAR NTPC 6 110 Low vacuum 2023
MEJIA Boiler Tube | 13-Oct-
3 TPS DVC DVC 6 250 Leakage 2024
Ash
4 |sterite | ODISHA | SEL 2 600 Evacuation | ~o.0Ct
2024
Problem
for MS
safety VIV
passing and
fuse
BAKRESH | WEST pro 15-Oct-
5 WAR BENGAL WBPDCL |4 210 leakage 2024
developed
at the
dummy door
of BOFA
NABINAG Generator 15-Sep-
6 AR BIHAR NTPC 1 250 Protection 2024 P
(BRBCL) Operated
JHARKH Boiler Tube | 14-Oct-
7 ADHUNIK AND APNRL 2 270 Leakage 2024
Abnormal
15-Oct-
8 BARH BIHAR NTPC 1 660 sound from
: 2024
Boiler
MEJIA Annual 14-Sep-
9 TPS DVC DVC 1 210 Overhauling | 2024
: Annual 21-Sep-
10 | Sterlite ODISHA | SEL 1 600 overhauling | 2024
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11 |GMR 3

ODISHA

GMR-Infra

350

Annual
Overhauling

13-Oct-
2024

All Generating stations are requested to update expected restoration time and
reason outage to ERLDC/ERPC on weekly basis in case of any change at their

end.

b) Major Generating stations Out on Reserve Shutdown due to low system

demand:
SL UNIT | CAPACITY OUTAGE
STATION | STATE | AGENCY REASON(S
No NO | (MW) S) | paTE
NIL
C) Hydro Unit Outage Report:
S. UNIT | CAPACITY OUTAGE
NO STATION STATE AGENCY NO (MW) REASON(S) DATE
1 TEESTA STG 1l SIKKIM TUL
Hep
5 TEESTA STG llI SIKKIM TUL
Hep
TEESTA STG Il Sudden cloudburst at glacier fed
3 Hep SIKKIM TuL LOHNAK Lake followed by huge inrush
1-6 200x6 of water in Teesta River and damage of 04-Oct-
TEESTA STG Il )
4 HepS STG SIKKIM TUL Teesta lll Dam & downstream 2023
Powerhouses
5 TEESTA STG Il SIKKIM TUL
Hep
6 TEESTA STG llI SIKKIM TUL
Hep
Sudden cloudburst at glacier fed
! DIKCHU Hep SIKKIM SKPPL LOHNAK Lake followed by huge inrush
) . 04-Oct-
1-2 48x2 of water in Teesta River and damage of 2023
8 | DIKCHU Hep SIKKIM SKPPL ;iﬁfgf‘hghgsg & downstream
9 TEESTA HPS SIKKIM NHPC Sudden cloudburst at glacier fed
LOHNAK Lake followed by huge inrush 04-Oct-
1-3 170x3 of water in Teesta River and damage of
10 | TEESTA HPS SIKKIM NHPC Teesta Ill Dam & downstream 2023
Powerhouses
11 | TEESTA HPS SIKKIM NHPC
12 | CHIPLIMA HPS/ ODISHA OHPC 1 24 Capital Overhauling 15-Dec-
HIRAKUD lI 2023
13 | BALIMELA HPS ODISHA OHPC 1 60 Heavy leakage of water from discharge 16-Sep-
ring 2024
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14

BALIMELA HPS ODISHA OHPC

60

Due to tripping of all emanating lines of
Balimela HPS, later excitation problem
found

05-Oct-
2024

d)Long outage report of transmission lines (As on 15.10.2024):

Transmission Element / ICT

Outage From

Reasons for Outage

220/132KV 100 MVA ICT Il AT LALMATIA

22.01.2019

Commissioning work of 220/132KV,
100MVA Transformer and its associated
control Panel under progress.

220/132KV 100 MVA ICT 3 AT CHANDIL

30.04.2020

Due to Fire hazard ICT damaged and burnt.

220KV-FSTPP-LALMATIA-I

21.04.2021

Transmission line is idle charged between
Lalmatia GSS end up to Tower loc no 94
(50.30km)

220KV-WARIA-BIDHANNAGAR-1 & 2

08.06.2022

To control overloading of 220 kV Waria-
DSTPS (Andal) D/C line

400/220KV 315 MVA ICT 2 AT PATRATU

27.09.2022

ICT tripped on few occasions due to
Buchholz later DGA violation found, internal
fault in transformer to be rectified. (DGA
violation)

132KV-BARHI-RAJGIR-1

25.03.2023

132KV-NALANDA-BARHI(DVC)-1

25.03.2023

Dismantling of tower no. 227, 228, and 229
crossing the premises of Mahabodhi
Cultural centre along with Destringing of
conductor of both circuits and Earth wire
between tension tower no. 218-237 in same
line.

400KV-RANGPO-TEESTA-V-1 & 2

04.10.2023

Tower near gantry of Teesta V powerhouse
collapsed due to sudden cloudburst at
glacier fed LOHNAK Lake followed by huge
inrush of water in TEESTA river and
damage of Teesta Ill Dam & downstream
Powerhouses

400KV-TEESTA-III-RANGPO-1

04.10.2023

400KV-TEESTA-III-DIKCHU-1

04.10.2023

Hand tripped from Teesta-Ill end due to
sudden cloudburst at glacier fed LOHNAK
Lake followed by huge inrush of water in
TEESTA river and damage of Teesta lll
Dam & downstream Powerhouses

400KV-RANGPO-DIKCHU-1

04.10.2023

Hand tripped from Rangpo end due to
sudden cloudburst at glacier fed LOHNAK
Lake followed by huge inrush of water in
TEESTA river and damage of Teesta lll
Dam & downstream Powerhouses

400KV-KHSTPP-BANKA (PG)-1

24.02.2024

Switchyard bay updation work

400KV-JHARSUGUDA-ROURKELA-3&4

01.04.2024

Reconductoring work

132KV-RANGPO-SAMARDONG-1

22-05-2024

Rangpo:Y-n fault with fault distance 0.157
kM ,14.562kA Samardong: NA
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Rectification of gas leakage problem from
B-Ph breaker pole; Line declared under

220KV-RAJARHAT-NEW TOWN(AA-II)-2 10-07-2024 breakdown after charging attempt after
return of shutdown
132/66/11kV Samardong ss have become
inaccessible due to continuous raining and
132KV-RANGPO-SAMARDONG-2 02-08-2024 landslides. It is very difficult for round the
clock deployment of shift manpower due to
road non-accessibility
400KV/220KV;;;2AI\}/£UISZ L AT NORTH 12.09.2024 Tripped on Differential protection
132KV-MADHEPURA (BH)-SAHARSA(PMTL)- To control loading on 132kV Madhepura-
23.09.2024 .
1 Saharsa line
S/d for inspection of tower of Loc.127 found
twisted due to heavy landslide & heavy
132KV-MELLI-SILIGURI-1 05.10.2024 continuous rainfall in Soom Tea Garden
under Darjeeling section. Line charged as
132 KV Siliguri-Melli 1l (Interim
arrangement) at 19:20 hrs on 09-10-2024.
This interim arrangement is obtained by
132KV-RANGIT-KURSEONG-1 05.10.2024

horizontal jumpering at Loc-129 after
disconnecting main jumper for both Rangit
& Melli side.

Transmission licensees/ Utilities are requested to update expected restoration date &
work progress regarding restoration regularly to ERLDC/ERPC on monthly basis by 5"
of each month so that status of restoration can be reviewed in OCC. Utilities are also
requested to update outage of any elements within their substation premises like
isolator/breaker to ERLDC/ERPC regularly. (Reported as per Clause 5.2(e) of IEGC)

4.3. Commissioning of new units and transmission elements in Eastern Grid in the

month of September -2024.

The details of new units/transmission elements commissioned in the month of
September-2024 based on the inputs received from beneficiaries:
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SL. . Owner/ . Capacity added | Total/Installed
NO. Location Unit name Unit No / Source W) Capacity (MW) DATE Remarks
NIL

Agency/
Owner

SUB-
STATION

Voltage
Level (kV)

CAPACITY
(MVA)

Remarks

Agency/
Owner

BIRPARA 2 (Replacement)

Line Name

220/132 KV

Length (KM)

24-09-2024

Conductor Type

First time Charging after
Replacement of ICT-
ll(Against failed 160 MVA
ICT-Il, available spare of
Siliguri  SS has been
diverted to Birpara SS

Remarks

SL. Agency/ .

NO. Owner Line Name/LILO at Length (KM) Conductor Type DATE Remarks

NIL

SL. Agency/ Voltage

NO. Owner Element Name SUB-STATION Level (k) DATE Remarks
125MVAR 400KV B/R-1 AT

1 BGCL NAUBATPUR(EH) NAUBATPUR(BH) 400 16-09-2024
125MVAR 400KV B/R-2 AT

2 BGCL NAUBATPUR(EH) NAUBATPUR(BH) 400 16-09-2024

PGCIL

125MVAR 400KV B/R-3 AT
ALIPURDUAR (PG

ALIPURDUAR (PG)

400 24-09-2024

SL. Agency/ Voltage

NO. Owner Element Name SUB-STATION Level (kV) DATE Remarks

NIL

. Agency/ : Voltage

NO. Owner Element Name SUB-STATION Level (kV) DATE Remarks
400KV MAIN BAY OF

1 BGCL 125MVAR B/R-1 AT | NAUBATPUR (BH) 400 16-09-2024
NAUBATPUR(BH)
400KV TIE BAY OF ( 125MVAR

2 BGCL B/R-1 AND 125MVAR B/R-2) NAUBATPUR (BH) 400 16-09-2024
AT NAUBATPUR(BH)
400KV MAIN BAY OF

3 BGCL 125MVAR B/R-2 AT | NAUBATPUR (BH) 400 16-09-2024
NAUBATPUR(BH)
400KV MAIN BAY OF

4 PGCIL 125MVAR B/R-3 AT | ALIPURDUAR (PG) | 400 24-09-2024
ALIPURDUAR (PG)
400KV TIE BAY OF ( PVUNL -2

5 JUSNL AND FUTURE) AT PATRATU PATRATU 400 19-09-2024
400KV TIE BAY OF PVUNL -1

6 JUSNL AND FUTURE 3 AT PATRATU PATRATU 400 19-09-2024
400KV MAIN BAY OF PVUNL -

7 JUSNL 2 AT PATRATU PATRATU 400 19-09-2024
400KV MAIN BAY OF PVUNL -

8 JUSNL 1 AT PATRATU PATRATU 400 19-09-2024
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Members may note.

4.4, UFR operation during the month of September 2024.

Frequency profile for the month as follows:

September 50.38 Hz on 14-09- | 49.46 Hz on 16-09-
P 2024 2024 6.1 77.1 16.8

2024 at 13:11 hrs at 18:25 hrs

Hence, no report of operation of UFR has been received from any of the constituents.

Members may note.

k*khkkkkkkkkkkhkhkkkkkkkkhhkhkhkhkhkhkhkhkkkxx
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Annexure B.2.1.

Minutes of Meeting to discuss Breakdown of 132 kV Rangit-Kurseong & 132 kV Siliguri-Melli
and Reliable power supply of Hills

A meeting was held at 14:00 Hrs on 08.10.2024 through MS Teams platform (online mode) with
participants from ERPC, ERLDC, West Bengal SLDC, Sikkim, Powergrid and NHPC Rangit to
discuss the way forward in view of breakdown of 132 kV Rangit-Kurseong & 132 kV Siliguri-Melli
and maintain reliable power supply to Melli, Kalimpong and Kurseong areas.

Following points were discussed and mutually agreed:

e Attheoutset, ERLDC appraised the current scenario of outage of 132 kV Rangit-Kurseong
and 132 kV Siliguri-Melli lines with B/C open condition at 132KV Rangpo. In this condition,
outage of any of 132 kV Rangit-Rangpo, Rangit-Rammam or 132 kV Rangpo-Melli may
lead to load interruption at Melli and Kalimpong.

e Further, it was proposed to close the bus coupler at 132 kV Rangpo and open 132 V
Rangit-Rammam to enhance reliability of Melli and Kalimpong area at the cost of reduced
reliability of generation evacuation of Rangit and Rammam.

e SLDC, West Bengal supplemented that, with this closing of Bus coupler at Rangpo, the
possibility of high loading /even breakdown of 132 kV Rangit-Rammam is there once 132
kV Rangpo-Melli trips. Further it was also emphasized that the restoration of line in hilly
terrain is much more difficult and is time consuming.

e SLDC West Bengal further suggested that the Bus Coupler may be kept open at 132KV
Rangpo as per the present feeders configuration even after restoration of 132 kV NBU-
Lebong and 132 kV Rammam-Lebong intra-state lines of WBSETCL and all members
agreed to continue with the current network configuration.

e Powergrid asked SLDC Sikkim about possibility of connecting Melli through 132 kV Rangit-
Sagbari to which SLDC Sikkim replied that 2-3 towers of said line having low clearance
issues which need to be addressed and the matter is pending due to funding issues.
However, SLDC Sikkim stated that it will be done in three to Six months after funds are
available.

e Powergrid updated that in line with the request of SLDC West Bengal, the part of the
healthy line of 132 kV Siliguri-Melli will be reconfigured as 132 kV Siliguri-Kurseong ckt2
as a second source of Kurseong as an interim measure till the restoration of both ISTS
lines such as 132 kV Rangit-Kurseong & 132 kV Siliguri-Melli.

e Powergrid also confirmed that the said reconfiguration of line will be completed within a
day or two subject to the clear weather condition and requested ERLDC to communicate
regarding required protection setting changes for this reconfigured feeder. ERLDC agreed
to the same.

e Further, it was also highlighted to explore the possibility of reconfiguring another healthy
portion of 132 kV Siliguri-Melli as 132 kV Rangit-Melli for second source of Melli as interim
measure. Powergrid replied that they are looking into it and will confirm by tomorrow.



e Powergrid expressed concern over restoration of both affected ISTS lines involving
difficult terrain, twisting of towers due to landslide and non-availability of skilled
manpower during this festive season. However, they confirmed that the restoration of line
will requires another 15-20 Days.

e ERLDC highlighted the need for long term planning to increase the reliability of supply to
Melli and Kalimpong areas. Powergrid also expressed the same views.

The meeting ended with a vote of thanks.



Annexue-B.2.3.1

Minutes of Meeting of “Repeated Tripping of 132 kV Chuzachen-Rangpo D/c”

A meeting was called on 30.09.2024 with participants from ERPC, ERLDC, Power Department
(Govt. of Sikkim), Sikkim SLDC, Powergrid and Chuzachen HEP through Microsoft Teams (Online
Mode) to discuss repeated tripping of 132 kV Chuzachen-Rangpo D/c and generation evacuation
of Chuzachen HEP. The meeting was held at 15:00 Hrs and at that time both lines were in tripped
condition. The list of participants is attached in Annexure-1.

132 kV Chuzachen-Rangpo-D/c (either ckt.) has tripped more than 10 times in the month of
September’24. There had been three instances where total generation of Chuzachen was lost
due to sequential tripping of 132 kV Chuzachen-Rangpo D/c. Details of line tripping is attached
at Annexure-2.

Following points were discussed:

ERLDC highlighted the repeated tripping issue of both circuits in a particular stretch
between 10-12 km from Rangpo end. In most of the instances fault was in Y-B phase.
Power Department, Govt. of Sikkim apprised that there is severe RoW issue b/w location
27-29 as the landowner is not allowing to clear the tree infringements.
Chuzachen stated that generation loss is occurring due to repeated tripping of the
evacuation lines. Repeated fault feeding may also cause damage to generating units in
the long run.
Powergrid, ER-2 highlighted that Rangpo GIS S/s is repeatedly feeding the fault in both Y
& B phin the order of 6-7 kA. This repeated tripping is detrimental to equipment’s life and
if any equipment gets damaged, it will remain under outage for a very long duration.
Powergrid showed reluctance in taking charging attempt of the line citing equipment’s
safety, however later Powergrid agreed to charge the line after request by participants in
the meeting. Powergrid further stated that in case line trips again, taking charging attempt
from Rangpo will be difficult.
After due deliberation with all the participants, ERPC directed to form a committee with
members from Power Dept. (Govt. of Sikkim), Powergrid and Chuzachen HEP.
Following members were nominated by the respective utility:

o Sh. Ashish Lamichaney, EE, Transmission, Power Department, Govt. of Sikkim

o Sh. Ratnesh Singh, CHuzachen HEP

o Sh. Sibu Marandi, Powergrid
The committee was advised to visit the site on 01.10.2024 and submit its report after

inspection for further suitable course of action.

The meeting ended with a vote of thanks.



List of Participants:
ERPC:

1. Sh. 1K Mehra, SE(PS)
2. Sh. Kumar Satyam, AEE

ERLDC:

Sh. S Konar, Sr. GM

Sh. Bilash Achari, DGM

Sh. Manas Das, DGM

Sh. Alok Pratap Singh, CM

Sh. Akash Kumar Modi, Manager
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Power Department, Govt. of Sikkim:

1. Sh Ashish Lamichaney, EE
Sikkim SLDC:

1. Sh Namgyal Tashi, SE
Powergrid:

1. Sh. MKKirtania, Sr. DGM

Chuzachen HEP:

1. Sh. Sanjeeb Tripathy, Project Head
2. Sh. Deepak Kumar Singh, O&M-Head
3. Sh. Ratnesh Singh, Deputy Manager

Annexure-1



Annexure-2

Repeated Tripping of 132 kV Chuzachen-Rangpo-1

N ) N, )

30-09-2024 09:37 Rangpo: Y_B, FD- 11.961 km, ly-4.762KA, Ib-5.0 KA. - -
Rangpo: Y_B fault, FD- 12.25 km, ly-5.2 KA, Ib- 5.64 KA
29-09-
2 29-09-2024 09:20 Chuzachen: YB fault, Distance- 7.7 km, Current ly 3.6 KA, 2024 17:31
Ib-3.3KA
Tripped only at Chuzachen end only, 28-09-
3 27-09-2024 09:56 12:38
No Relay details found 2024
Rangpo: B-N, FD-22.79 km, fc-2.751 kA 11-09-
4 11-09-2024 12:52 18:26
Chuzachen: B-N, fd-0.688 km, fc-4.271 kA 2024
. Rangpo: Y-B, 1Y-6.23KkA, IB-6.56kA, 11.54km, Chuzachen: 08-09- .
s 07-09-2024 10:55 Y-B, IY=1.926KA, IB=1.578KA, 9.850KM 2024 17:01
Rangpo: Y-B, Ib-5.5 KA, ly - 5.5 KA, 12.1Km; 06-09-
6 04-09-2024 09:01 18:17
Chuzachen: Z-1, 8.051km, ly=3.557KA, Ib=3.369KA 2024
Rangpo:Y_B, ly-5.22KA, Ib-5.33 kA, 12.2km, Z-1; 03-09-
7 02-09-2024 11:18 13:46
Chuzachen:Y_B, ly-2.91KA, Ih-2.78 kA, FD-8.09 KM 2024
Rangpo:Z-1, Y-B, ly:5.27 kA, Ib:5.51 kA, 11.92 Km; 14-08-
8 14-08-2024 16:41 17:36
Chuzachen: Y-B, ly:3.562 kA, |b:3.308 kA, 7.984Km 2024
Rangpo: Y-B, ly-5.2kA, Ib-5.4kA, 12.36 km; 28-07-
9 28-07-2024 13:20 14:47
Chuzachen:-Z-1,8.1km, ly-3.5kA, Ib-3.2kA 2024
25-05-
10  25-05-2024 13:57 Rangpo: Y-B, 11.2km, ly-5.2kA 2094 15:31
Repeated Tripping of 132 kV Chuzachen-Rangpo-2
- .
Date Reason Time

1

Sl Sl Rangpo: Y-B, FD-12.28km, ly-5.88kA, Ib-5.83kA el
2

Rangpo: Y-B-Ph, FD- 10.39km, 7.89KA,

28-09-2024 12:41 Chuzachen: Details Awaited 28-09-2024 15:14

3
Rangpo: Y_Bfault, Fault Distance- 10 KM, Current 7.18 KA

29-09-2024 11:17 Chuzachen: Fault distance=10.88 KM, Zone-1. 29-09-2024 11:52

4 Rangpo: Y-B, 54km, ly-6.57kA, Ib-7.12kA
Chuzachen End: Y-B,11.14KM, ly-1.98KkA, Ib: 1.45kA

05-09-2024 13:19 05-09-2024 13:42

5

Rangpo: Y B,FD-12.78km, ly-5.15KkA, Ib-5.45kA

Chuzachen: B_C, FaultZone - Z-1, Fault Distance - 7.981KM, IB - 3.533
26-07-2024 13:14 kA, IC-3.231kA. 26-07-2024 14:20




Annexue-B.2.3.2
Date; 01102024

[QINT INSPECTION REPORT

A joint inspection was carried out by the representative of POWERGRID, Power Dept/Govt, OF
sikkim and Chuzachen Hydro electric power project (CHEPP) on 01.10.2024 to access the cause
af frequent tripping of 132KV D/C Rangpo-Chuzhen[Gati Infra] line owned by Power Depl
(Sikkim) During the said visit tower hearing no 23 to 29 were inspected. The relay indication of 8
Km [approx) from Chuzachen end pertalning to lecation no  26. The following are the
observations,

Locno 23-F7
a. On visual inspection of the above locations, no such abnormality pbserved

2. Lognp &7 to28:

a. Critical tree infringement and bambeos were observed along the corridor through
put the span. In many cases, the tree growth and bamboos were severe and reached
upto middle conductor. Burnt trees were also ohserved in the said span.

b, At middle conductor [Clt--1), rectification for damage conductor strand had been
carried out by wrapping Armour over the conductor ata particular point.

e Soveral Alash over marks have heen observed through out the bottom conductor of
Cht-1.
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2 Logno 28 oo 29

a, Critical tree infringement and bamboos were observed along the corridor though out
the span. In many eases, the tree growth and bamboos were severe and reached up to
middle conductor. Burnt trees were also observed in the satd span.

b. Less ground clearance have been observed in the said span at Cki-1. Measurement is
carrled out at one point by Laser distance finder instrument and the values is 4. 1Mtr
As per guideling, the ground clearance for 132 KV line is 6.1 Mtr.

¢ Residential establishment and domestic cattle were observed in batween two gircuit
of the line.
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During inquiry from the land vwner and lpcal villager of Padamchay village [span 27-28 & 28-
29), it is learnt that several incidents of flash over occurred in last-5-6 days they alse confirmed
that the last incident of flash over happened yesterday (30.10.2024) at 11:30 (approx).

Local villagers of Padamchay namely Phurba Tamang, Jagat Tamang, Sangay Tamang Santa
Kumar Tamang and Bharat Sharma are not allowing [or jungle clearance and have been
threatening our staffs. Also, they are demanding damage compensation along with improvement
of ground clearance along the line (tower no, 27 and 28-29 and tower no. a6 as well).

Total two nos. of tower between tower loc, 28-29 and 35-36 Is immediately required and hill
cutting along the periphery of tower no. 27 has to be done immediately for improvement of
ground clearance.

The same has been inlormed to the higher authorities of Power Department and requested for
immediate imerventlon to resolve the issues.

**+END OF REPORT***

i
7{0-*»**“-”“ o>
Ashish Lamichaney. BE [EHV-II)

Power Department
Goverment of Sikki

B 0 2a -
Ratnesh Singh
Dy.Manager (Elec.)
CHEPP
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=
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Rajdeep Mukherjee
Asst. Manager (CS5TDS)
POWERGRID



Annexure B.2.4.1.

Minutes of meeting held on 03/10/2024 regarding SPS implementation at Baripada
for safeguarding the Odisha system:

In 216" OCC meeting held on 21t June 2024 it was deliberated that SPS at Baripada shall
be implemented for load trimming of 250-300 MW in the event of overloading of infeed
lines to the Baripada 400 kV S/S and when all infeed lines are carrying power towards
Baripada. Accordingly, a special online meeting between SLDC Odisha, POWERGRID,
ERPC & ERLDC was held on 5" July 2024 for designing SPS at Baripada. In the meeting,
SLDC Odisha was requested to identify around 300 MW load which will be disconnected
by the action of SPS. SLDC Odisha shared the identified load feeders on 15t October 2024
and subsequently an online meeting was called on 3™ Oct 2024 for finalizing the SPS
implementation modalities. The gist of the discussion is presented as follows:

e ERLDC appreciated the efforts of SLDC Odisha for finalizing the feeders for SPS
implementation.

e ERLDC presented the agreed SPS logic and also highlighted that the SPS will
operate only in extreme scenario to safeguard Odisha system and in case of
multiple contingencies.

400 KV larmehedpur-Baripeda=850 MW
OR

4490 kY TISCO-Baripada= B0 M

Of

4400 kN Knarogpus-Baripada= 86D My
Farbses

= SPE AGTivaTicn

{ Flos diirgction of;
400 kY Jnmishedpur-Baripada
AND
400 KV TISCO-Baripads |
AND
800 kY Kharegpur-Baripads sl ars
\QEan Beripags

e POWERGRID mentioned that logic as shared by ERLDC is implementable at their
end. However, they will check whether this can be done with existing relay, or any
new relay will be required. They also enquired about the point to which the SPS
signal needs to be sent. ERLDC requested POWERGRID to share the input within
ohe week.

e ERPC also agreed with proposed logic.

e SLDC Odisha highlighted the issue of restoration of load after SPS operation. SLDC
pointed out that SPS operation will happen during summer high demand scenario



and it may take considerable time (up to 3 to 4 hours due to high RE penetration) for
restoration of the interrupted load.

ERLDC opined to have proper SOP before final implementation for ensuring
minimum restoration time of the affected loads. However, SLDC Odisha mentioned
that they will go ahead after the SOP is finalized which requires approval from higher
management.

In view of the above, SLDC Odisha requested for a separate meeting with presence

of their Director (SLDC). ERLDC requested SLDC Odisha to arrange the meeting for
finalisation of the SPS within one week.

Meeting ended with vote of thanks.



Annexure 2.4.2

AR TQUC. QAR 68 60K

OFFICE OF THE CHIEF LOAD DESPATCHER, S5LDC

ODISHA POWER TRANSMISSION CORPORATION LIMITED
GRIECO Colary, F.O.-Mancheswar iy, Calony, Bhubaneswar-751017, FAN-0674. 2 T4ES09

OPTCL

fipne of Odisha CIN = U401 020R200456GC007553
email id: cld_sldc@sidoorissa, org.in
No, CLINOS] - 364/ 2 RBE r:.j} Dt BE°. 10 . 2024
From:
% B. BH. Moehra,
The Director cum CLIO,

SLDC, OPTCL,
Bhubsneswar-17

Ta
I'he Exscutive Dirsctor,
ERLDBC, Kolkata = 33

Eub:  DLimplerentation of SPS in (disha System 1o prevent over loading of 400KV lines
batween Jamshedpur and Baripada PGCTL in exigency condition,

Ref: (i) Thiz Office Jetter no, — CLID 08)— 364 / 23027 $1.01.10.2024,
{11} Diiscussion held in the meeting through VO an 8103, 1003024 on the above subject,

Dhear Sir,
Thiz is in confinuation with the discussion held during VO mesfing on dtod, 10,2024 a3

raferred above,

SLIDC has saken cognizant of technical requirement for providing lopd reliel in Odisha to
control power flow through 400 KV lines hetween Jamshedpur gnd Baripada PGCIL. The matier
has been deliberated at management level & thereby they have reguested to provide clanification /

information / guidance for:
*  Probable restoration time after 8PS Cperation.
#  [s Over +Loading of above network due to Over Draw] of Odisha?
o  Orisit due bo ise in RE injection at SR & WR?
* 5 it feasible to rogolate this fow by curtailing RE injection causing this problem?
® Any long term initiatives of new  strengthening of transmission element in pipe line?
Sir, a5 designated additional load restriction to be concurred by DISCOM, Management
needs clarifization for the subject matter.
Request to guide further in the matier.
Thanking You,
Yours faithfully;

g

£
Director cum CLD
Copy forwarded to the:

1. The Member Secretary, ERPC, Kolkata - for kind information
2, The Director (Qperation), OPTCL, Bhubaneswar for information
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(WG WYHR w1 W) = . m_m
GRID CONTROLLER OF INDIA LIMITED :
(A Government of India Enterprise) GRID-INDIA

[formady Power System Operation Corporation Limited (POSOCON

qdl &1 we 999 &ew [ Eastern Regional Load Despatch Centre
FHATE : 14, Tes Fo9d T2, ZMfer, FIEHMA] - 700033

Office : 14, Golf Club Road, Tollygunge, Kolkata - 700033
CIN : U40105DL2009G0I188682, Website : www.erdde.in, Tel.: 033 23890060/0061

Ref. No: ERLDC/SO/SPSS (24 Date: 08-10-2024

To

5ri B. B, Mehta,
The Director cum CLD,
SLDC, OPTCL,
Bhubaneswar- 751017

Sub: Implementation of SPS at Baripada to prevent overloading of incoming feeders to
Baripada (PG) in migency condition.

Dvaar Sir,

This is in reference to your letter no: CLD(OS)-364/2335(3) did. 05-10-2024 in which
certain clarifications were sought for SPS implementation at Baripada. The point wise
clarifications/ information has been provided as below:

+ Probable restoration time after SPS operation:

The proposed SPS is to avold cascade tripping followed by black-out in some part of
Odisha system in case of multiple contingencies.

Restoration of these loads at the eariiest will be top priarity for both RLDC as well as
SLDC. However, it would depend on the initiating contingencies as well as other raal
time situation. All probable efforts will be made to ensure guickes! possible
regtoration of the loads.

« Is the overloading of the network is due to drawl of Odisha or due to high RE
injaction from WR & SR?

= Is it possible to regulate these line flows by RE curtallment?
Odisha g connacted to ISTS network via a numbar of tie lines, these tie lines carry the
required power from outside Odisha electrical system to Odisha load centres.
How much flow will ba there in the tie lines depends mainly on the following factors:

o Load distribution in Odisha system.
o MNetwork topology in Odisha as well as ISTS Network.
o 1S5GS generstion despatch in ER as well a5 all over India.

YT e W0, WO aE, FUE Seaguel Y, weat W, T faeei - 110016
Registered Office : B-8, 1s! Floor, Qutab Institutional Area, Katwaria Saral, New Delhi - 110016
Website ; www.grid-india.in
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In Odisha, more than B&0% demand is
concentraied in the circled pari, and it s mainly
suppliad from Baripada, Lapangas and Talchar.
Whenevar multiple infeed lines from Talcher or
Lapanga side irip, automatically Baripada tie
lines draw more power and this in turn would
ovarioad tha infeed lines of Baripada.

India‘s vision for 2030 is a mosaic of renewable energy dominance with a significant
focus on green growth to fight climate changs and enable enargy transition. India has
announcad a resoluta targat in COP26 to achieva S00GW of non-fossil fuel capacity by
2030, to meet 50% of enargy requirement from renewable energy sources by 2030, The
despatch scenario of ganerating plants is changing with increasing share of RE power
which are must-run for economic reasons and to achieva climatic goals. As Eastemn
Region is dominated by coal thermal based power stations with very little RE, generation
within the region Is backed down during solar hours to accommodata RE in WR, NR, SR
and this has altered the power flow pattern in the transmission system of ER including
inter regional power flow.

However, tha sensitivity of the specified transmission lines to all-india renawable energy
dispatch Is very low. To lower the minimal line loading, a significant amount of
renewable energy would need to be curtailed, which isn't a practical solution. Curtailing
RE generation would have minimum impact on overloading of said lines. Mareover,
curtailment of RE generation is last resort.

#« Anylong-term planning in pipeline?

Following upcoming elements are under implamentation/ advanced planning and ara
likely to reduce loading of incoming feeders at Baripada and may halp removing SPS

o Talcher stage-lll generation project along with 400kV Talcherlll -
Maramundali B D/C line and 400kV Talcher-11l - Pandiabili D/C line

& Establishment of 765 kV Paradeep (I5TS}, 765kY New Dubn [OPTCL)
substation along with 765kY Angul(PG)-765kY New Dubri-765kV Paradeep
{ISTS) D/C line.

o Reconductoring of 400kV Talcher-Meramundali DfC with HTLS conductor.

o Establishment of +800kV, 6000MW HVDC Bipole from Bikaner complex in
Rajasthan 1o Begunia In Odisha along with transmission lines 10 Paradeap
(ISTS), Gopalpur{ISTS), Khuntuni{OPTCL), Mendhasal{OPTCL)- [Under
planning]

In view of the above, it is requested that implementation of SPS at Baripada may be
axpaditad to save the larger part of Odisha from outage in case of multiple contingencias.

-hﬂi,_—-—-"“
(Rajib Sutr ol
Executiva Diractor
Copy to:

1. The Member Secretary, ERPC, Kolkata — For kind information
2. The Director (Oparation), OPTCL, Bhubaneghwar — For Kind infoermation
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(2] Afai comipissioning of the DL, the interfm connegiion o ISTS provided to Mg (BELIL
{2 TN ax well oa SPS shal be rernoved
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ODISHA POWER GENERATION CORPORATION LTD, _

(A Gavernment Company of the State of Odisha) C
CIN: U401040R19845GC001429 Ftes .--ﬁ'w..,

Regd. Off: Zone — A, Tth Floor, Fortune Towers, Chandrashekharpur, Bhubaneswar- 751023, Odisha, India.
Ph.. D674 2303765 - 66, Fax: +91 674 2303755 - 56 | Web: www.opge.co.in

To Let Mo, 1440
Shri A K Rajput, Di. 01-10-24.
Member Power System,

CEA.

Sub:  Synchronization permission of Unit #2 of Ind Barath at OPGC-lharsuguda Chkt-2 LLO point.
Ref CEA Mol Dtd-26-07-24.

Ref: CTU Letter Dtd-20.08,2024,

air,

In the above context, it is to bring to your kind notice that, Odisha Power Generation Corporation
Limited (OPGCL) is the sole thermal power plant, which is a fully state-owned company responsibile for supply
of significant ple in the lkitty of power for Odisha. The state with demand of BO0DMW of which centribution

of OPGC is about 1600 MW. This has a significant impact on network parameter in case of generation
ceviation let alone the commercial impact,

Having sald that, considering consent of CEA and CTU, the IBEUL Unit #1 was facilitated with SPS for
technical control and honoring generation tompromise. As thera is no significant development in restoration

of OTL of Ind-Barath complex, the pemission gramted as referred may jeopardize the power evacuation and
power avallability of the state,

The same has been represented by OPGC, SLDC & GRIDCD in different farums from time to time,
Even Govt. of Odisha is keen to review and strengthen OPGC complex evacuation by appeinting a special
committee. (God order is attached|

Thereiore, at this stage, OPGC is not in a position to consider further injaction by IBEUL Unit #2 on
OPGC-lharsuguda Line-2 LILO. it may be resulting into load flew variation In case of manual breaker
operation, OPGC would earnestly request your good office to review the decision on the abave matter,
However, in caze of any compulsion in granting permission for Unit #2 operation af IBEUL, it is requested to
revise the 5P5 without affecting any technical setting of time and guantum a3t OPGC end and all required
generation backdown support/tripping of unit shall be planned at Ind-Barath end. This is to be noted here
that due to the spurious signal generated from IBEUL end, OPGC end breaker has tripped twice on 1% March
2024 and 13% July 2024.

OPGC would like to express sincere thanks to CEA for continuous suppert and puidance. It s
requested to convey further decision on the above matter,

Thanking You.

Yours faithfully,
Enci: 1. CEA Letter on IBEUL

2. CTU Letter on |BEUL Wﬁ"‘
3. Office Order by Dok, Odisha ﬁ'*"'?
Managing Director
CC ta:

1. MD; GRIDCO.
£. ED, ERLDC,

3. Member Secratary, ERPC. [Request to implement of SP5 till review of existing 575)
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CENTRAL TRANSMISSION UTILITY OF INDIA LTD.

{A wholly owned subsidiary of Power Grid Corporation of India Limited )
(& Government of India Enterpriza)

Ref. No.: CTU/S/BPF-2029-30/Data-Collection
Date: 03-10-2024
As per distribuation list
Sub: Data Collection for Rolling Flan 2029-30 and associated activities — reg,
Dear Sir/Madam,

As per ISTS Planning Procedure, CTU is required to draw up a plan for Inter-State Transmission System
(ISTS) for upto next five years on rolling basis every vear. The entire process for ransmission planning is
to be underiaken on a continuous basis, twice a year. Le., from April to September and October to March
of every financial year In this regard, CTU has prepared the interim ISTS Rolling Plan for 2029-30
timeframe and is uploaded on CTU website at the link given below for your reference.

hittps:fetuil.in/annual-rolling-plan reports

We have already initiated activities for next planning cycle viz. Oct’24 to Mar*25 for 2029-30 timeframe.
The timeline for the activities of this cycle is enclosed at Annex-1. Accordingly, it 15 requested that §TUs,
Girid-India, MNRE may provide necessary inputs for this cycle by 31-10-2024, so that the same may be
congidered for system studies for this cycle. RPCs are requested to facilitate in providing the requested
data from respective STUs for planning relating to ISTS. Grid India is also requested to provide the
demand data of states, regions and all India and source-wise generation data of all regions and all India
for Feb'24, Jun'24 and Aug 24 months for 3 minutes inerval.

Further the nodal officers associated during the preparation of rolling plan is also available at CTU"s
website (hitps:./www ctuil.in/uploads/assets/1 7062053037651 us¥20update Data%i20Collection,pdf). I is

also requested to provide the fresh nominations in case of any change in the same as per format given at
Annex-11 at the sarlissl.

Thanking vou.

Yours faithfully,

v/
{Partha Sarathi Das)
Sr. General Manager
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Activities

Data Collection:

Inputs regarding plans made by CEA (short term & perspective plans for next ten
years)

Open Access / General Network Access / Cross border transaction requests made

Responsibility*

MNRE, CTU, CEA, STUs, RPCs, and

Grid-India

Annexure-I

(Oct-Mar)

by Designated Inter-state Customers / other entities 01 to 31* Oct
Data to be submitted by the STUs (to be co-ordinated by RPCs)
Operational Issues to be submitted by NLDC/ RLDCs to CTU
RE related inputs to be provided by MNRE
Data validation and preparation of Load-Generation Balances (LGBs) for different CTU, CEA, STUs, RPCs, and 15% Dec
scenarios through joint consultation in separate regional meetings Grid-India
Preparation of base case files for identified LGB(s) CTU 31% Dec
CTU, CEA, Grid-India, and
Single or Multi Regional Joint System studies for evolution of new ISTS schemes and concerned RPC(s) & 31% Jan
/ or augmentation of existing system
STU(s)

Prelimi | al ith ti CTU bsite for stakeholders’

reliminary proposal along with assumptions on website for stakeholders cTU 15% Feb
comments
Stakeholders’ comments on the preliminary proposal Stake-holders 28" Feb
Finalisati f t issi h ideri t ti f

inalisation of transmission schemes considering comments / suggestions o cTU 315 Mar

stakeholders and uploading of the final proposal on CTU website




Details of Nodal Officers for preparation of Rolling Plan 2029-30

Annex-I1

Sl.

No.

State/
Organization

Name of Nodal
Officer

Designation

Contact
Number

Email Id

Correspondence
Address

10.




Distribution list:

National Load Dispatch Centre
B-9, Qutab Institutional Area,
Katwaria Sarai, New Delhi -110016

1. Chief Engineer (PSP&A —-1) Chief Engineer (PSP&A - 1)
Central Electricity Authority Central Electricity Authority
Sewa Bhawan, R.K.Puram, Sewa Bhawan, R.K.Puram,

New Delhi — 110 066 New Delhi — 110 066
3. Executive Director Scientist E (Transmission/GEC)

Ministry of New and Renewable Energy,
Block 14, CGO Complex,
Lodhi Road, New Delhi — 110003

Northern Region:

1. Member Secretary 2. | Executive Director
Northern Regional Power Committee Northern Regional Load Despatch Centre
18A, Shaheed Jeet Singh 18-A, Qutab Institutional Area,
Sansanwal Marg, Katwaria Sarai, Shaheed Jeet Singh Sansanwal Marg,
New Delhi— 110 016 Katwaria Sarai, New Delhi— 110 016
3. | Director (Projects) 4. | Director(W&P)
HP Power Transmission Corporation Ltd. UP Power Transmission Company Ltd.
Barowalias, Khalini, Shimla-171002 Shakti Bhawan Extn,
3rd floor, 14, Ashok Marg,
Lucknow-226 001
5. | Director (Technical) 6. | Director (Projects)
Punjab State Transmission Corp. Ltd. Power Transmission Corporation of Uttrakhand
Head Office, The Mall, Ltd.
Patiala — 147001, Punjab Vidyut Bhawan,
Near ISBT Crossing,
Saharanpur Road, Majra, Dehradun.
7. | Development Commissioner (Power) 8. | Director (Technical)
Power Development Department Rajasthan Rajya Vidyut Prasaran Nigam Ltd.
Grid Substation Complex, Vidyut Bhawan, Jaipur,
Janipur, Jammu Rajasthan-302005.
9. | Director (Technical) 10. | Chief Engineer (Operation)
Haryana Vidyut Prasaran Nigam Ltd. Administration of Chandigarh
Shakti Bhawan, Sector-6, Electricity Department, UT Secretariat
Panchkula-134109, Haryana Sector-9 D, Chandigarh - 161009
11. | Director (Operations)
Delhi Transco Ltd.
Shakti Sadan, Kotla Road,
New Delhi-110 002




Eastern Region:

1.

Member Secretary

Eastern Regional Power Committee
14, Golf Club Road, Tollygunge
Kolkata-700033

Executive Director

Eastern Regional Load Despatch Centre
14, Golf Club Road, Jubilee Park, Golf
Gardens, Tollygunge, Kolkata,

West Bengal - 700095

CMD

Damodar Valley Corporation
DVC Towers, VIP Road
Kolkata-700054

CMD

Odisha Power Transmission Corporation Ltd.
(OPTCL)

Bhoinagar Post Office, Jan path
Bhubaneshwar-751022

CMD

Bihar State Power Transmission Company
Ltd. (BSPTCL)

Vidyut Bhavan, 4" floor, Bailey Road
Patna-800021

CMD

Jharkhand Urja Sancharan Nigam Limited
(JUSNL)

Engineering Building, HEC, Dhurwa
Ranchi -834004

Principal Chief Engineer cum
Secretary

Power Department
Government of Sikkim
Gangtok, Sikkim

Managing Director

West Bengal State Electricity Transmission
Company Ltd. (WBSETCL)

Vidyut Bhavan, 8" Floor, A-Block

Salt Lake City, Kolkata-700091

North Eastern Region:

1.

Member Secretary

North Eastern Regional Power

Committee (NERPC),

Meghalaya State Housing Finance Co-
operative Society Ltd. Building

Nongrim Hills

Shillong (Meghalaya) - 793003

Executive Director

North Eastern Regional Load Despatch Centre,
Meghalaya State Housing Finance Co-operative
Society Ltd. Building

Nongrim Hills

Shillong (Meghalaya) - 793003

Managing Director,
Manipur State Power
(MSPCL),

Electricity Complex,

Patta No. 1293 under 87(2),
Khwai Bazar, Keishampat,
Imphal West, Manipur — 795001

Company Ltd.

CMD

Tripura Power Transmission Limited (TPTL)
Bidyut Bhavan, Banamalipur

Agartala, Tripura

Managing Director

Assam Electricity Grid Corporation Limited
Bijulee Bhawan, Paltan Bazar

Guwahati (Assam) — 781001

Engineer-in-Chief

Power & Electricity Department,
Kawlphetha Building,

New Secretariat Complex, Khatla,
Aizawl,Mizoram- 796001

CMD

Meghalaya Energy Corporation Limited
Lum Jingshai, Short Round Road
Shillong (Meghalaya) - 793001

Chief Engineer (T&G),
Department of Power,
Electricity House, A.G. Colony,
Kohima, Nagaland- 797001

Chief Engineer (Power)

Vidyut Bhawan, Department of Power
Zero Point Tinali

Itanagar (Arunachal Pradesh) - 791111



Tripura Power Transmission Limited (TPTL)


Western Region:

1. Member Secretary Chief General Manager I/C
Western Regional Power Committee Western Regional Load Despatch Centre
MIDC area, Marol, Andheri East, F-3, M.I.D.C. Area, Marol,
Mumbai 400 093 Andheri East, Mumbai-400 093
3. Managing Director Director (Operation)
Gujarat Energy Transmission Corp. Ltd, Mabharashtra State Electricity Transmission Co.
Sardar Patel Vidyut Bhawan, Ltd.,
Race Course, Vadodara -390 007 4% Floor, “Prakashganga”, Plot No. C-19, E-
Block, Bandra — Kurla Complex,
Bandra (East), Mumbai- 400051
5. Managing Director Chairman & Managing Director
Chhattisgarh State Power Transmission Co. Ltd., Madhya Pradesh Power Transmission Co. Ltd.,
Dangania, Raipur- 492 013 Block No. 3, Shakti Bhawan,
Rampur, Jabalpur-482 008
7. Executive Engineer The Chief Engineer

Administration of Union Territory of Dadra &
Nagar Haveli and Daman & Diu
Secretariat, Moti Daman - 395 220

Electricity Department
The Government of Goa,
Panaji

Southern Region:

1. Member Secretary

Southern Regional Power Committee
29, Race Course Cross Road
Bangalore — 560 009

2. Executive Director
Southern Regional Load Dispatch Centre
29, Race Course Cross Road,
Bangalore — 560009

. Director (Grid Operation)

Transmission Corp. of Telangana Ltd.
Vidyut Soudha

Hyderabad — 500 082

Fax : 040-23321751

4. Director (Transmission)
Karnataka State Power Transmission Corp.
Ltd., Cauvery Bhawan
Bangalore — 560 009
Fax : 080-22228367

. Director (Trans. & System Op.),

Kerala State Electricity Board Ltd.
Vidyuthi Bhawanam, Pattom,

P.B. No. 1028
Thiruvananthapuram — 695 004.
Fax : 0471-2444738

6. Director (Transmission Projects)
Tamil Nadu Transmission Corporation Ltd
(TANTRANSCO)
6th Floor, Eastern Wing, 800 Anna Salai,
Chennai — 600 002
Fax : 044-28516362

7. Superintending Engineer —I

First Floor, Electricity Department
Gingy Salai, Puducherry — 605 001.

8. Director (Transmission)
Transmission Corp. of Andhra Pradesh Ltd.
(APTRANSCO)
Vidyut Soudha, Gunadala, Eluru Rd,
Vijayawada, Andhra Pradesh — 520004
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Executive Summary

Today, India is on the path of high economic growth and is aiming to be a 5 trillion USD
economy by 2030. Electricity sector is playing avery vital role in this economic development
by acting as a secure and reliable source of energy. One of the emerging utilisations of
electricity today isin the transportation sector with Central and State Governments promoting
faster adoption of Electric Vehicles (EVS), to reduce emission of greenhouse gases. To meet
the growing energy demand in sustainable and eco-friendly manner, India is going through a
phase of energy transition at rapid pace with greater focus on development of new Renewable
Energy (RE) resources. In this direction, at the COP26 climate conference in Glasgow, India
has committed to achieve non-fossil energy capacity of 500GW by 2030 and to meet 50 per
cent of its energy requirement through RE by 2030. Further, India has also set target of being
anet zero emitter by 2070.

There is a continuous strong growth in demand for electricity in the country. The emerging
utilisations of electricity today is observed in the transportation sector to reduce emission of
greenhouse gases. Govt. of India came up with Green Hydrogen Policy in Feb 2022 and
National Green Hydrogen Mission in January 2023, and it is expected that thereis going to be
power requirement in the National Grid to thetune of 125 GW from industries producing Green
Hydrogen and Green Ammonia using power from Renewable Energy (RE) resources. ISTS
planning has been initiated in this direction to provide requisite power to such industries from
large RE complexes.

To achieve the energy transition goals and facilitate large scale integration of RE, Central
Electricity Authority (CEA) published a Report titled “Transmission System for Integration of
over S00GW RE Capacity by 2030 in Dec 2022 inter alia including details of the transmission
requirement for RE integration till 2030, energy storage requirement in the grid, new HVDCs
requirement etc. Also keeping pace with latest international best practices in transmission
planning, CEA has updated and came up with “Manual on Transmission Planning Criteria,
2023”

The huge quantum of RE generations being integrated in the National Grid to meet the energy
transition goals, needs to be transferred reliably and securely to all the major load centres of
the country. This necessitates continuous development of a robust National Grid comprising
of high capacity AC and HVDC systems aong with state-of-the-art FACTS devices for
controlling power system parameters. Electrical Energy storage (BESS/PHS) would play a
significant role towards meeting energy transition goals. India’s path and ways of RE
integration to its Nationa Grid can act as blue print for other countries for devel opment of new
age electricity grid. Thereis also athrust on development and integration of Energy Storage
devicesin form of batteries, pumped hydro etc. in the National Grid, for providing balancing
power during low or no RE period and also increasing utilisation of transmission system
associated with RE projects.

Transmission system playsavery crucial role of facilitating integration of generation resources
and demand centres to the National Grid, and therefore should be planned and developed
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adequately so as to enable seamless integration of generation projects and also facilitate
availability of reliable, secure, and affordable power to all the consumers.

In this direction, and as per Electricity (Transmission System Planning, Development and
Recovery of Inter-State Transmission Charges) Rules, 2021, notified by Ministry of Power,
Govt. of India, CTU has been publishing the ISTS Rolling Plan Reports on half-yearly basis
(Interim Report in Sept and Final Report in March of every financial year) with last one being
published on 31% Mar 2024. This ISTS Rolling Plan Report has been prepared to assess
transmission system requirement in ISTS for 2029-30 time-frame taking due consideration of
“Transmission System for Integration of over S00MW RE Capacity by 2030 report.

Chapter-1 gives Background and Objectives of the ISTS Rolling Plan Report.

In Chapter-2, installed capacity & peak demand as on Aug’24 and projected installed capacity
& demand by FY 2029-30 have been presented. All India installed capacity & peak demand
are expected to increase from 450GW (including about 152.6GW RE + 47GW Hydro) &
250GW respectively as on Aug’24 to about 776 GW (including about 396GW RE + 63GW
Hydro+35GW ESS) & 335GW respectively by FY 2029-30.

In order to integrate the envisaged generation capacity, predominantly RE, and to meet the
projected demand, comprehensive studies need to be performed on the National Grid on All
India and Regional basis for planning and development of Inter-State Transmission System
(ISTS). Load Generation Balance (LGB) has been prepared considering the diurnal and
seasonal load and generation variations across the country. Accordingly, nine number of load-
generation scenarios have been identified corresponding to Monsoon, Summer, and Winter
seasons aong with three points on daily load curve for each season viz. Solar max, Peak
demand, and Off-peak demand.

Detailed overview of the load generation balance preparation and challenges observed while
balancing the same have been brought out in Chapter-3. While preparing LGB for nine
scenarios, merit order economic dispatch of thermal generations and RPO obligations of states
have been taken into consideration. Maximum and minimum demand of 368GW and 234GW
respectively have been considered in 2029-30 timeframe while working out the LGBs. ESS
Charging has been considered as load in Solar Max scenarios and during discharging as
Generation in other scenarios

Network expansion schemes have been planned and being planned to cater the RE integration
and Green Hydrogen(GH) and Green Ammonia(GA) demand requirements. Accordingly, year
on year progressive addition of transmission system in ISTS network in terms of new
transmission lines (ckm) and substations (MVA) upto 2029-30, and its corresponding broad
estimated cost has also been brought out in the report. Cumulatively by 2029-30, transmission
schemes comprising of 55,430 ckm of transmission lines and transformation capacity of
6,48,080 MVA at estimated cost of Rs 3,42,565 Cr. is expected to be added in the grid. The
Inter-Regional (IR) transmission capacity is expected to grow from present level of
1,18,740MW to about 1,34,540MW by 2029-30.
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Chapter-4 to Chapter-8 is dedicated to each of the five regions, i.e., one Chapter for each
Region, where detailed scope of works and implementation timeframe along with schematic
of new ISTS schemes including schemes for RE evacuation have been brought out in these
Chapters.

India being centrally placed in South Asia is playing a vital role in establishment of
interconnections among countriesto establish alarge South Asian electricity grid. In Chapter -
9, details on existing, under-construction and under discussion cross-border interconnections
between India and neighbouring countries have been brought out.

The summary of new expansion schemes planned, way forward etc. have been mentioned in
Chapter-10.
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Chapter 1: Background and Objective

India’s journey towards a clean and green energy has gained global recognition. India stands
4n globally in Renewable Energy Installed Capacity, with 46% of its total installed electricity
capacity i.e., 207 GW out of 451 GW sourced from non-fossil fuel as on Aug’24 out of which
Solar and Wind capacity is of about 20% (90 GW) and 11% (47 GW) respectively and balance
15% from other non-fossil sources. India envisaged to enhance the non-Fossil fuel based
installed generation capacity to 500 GW out of 776 GW total installed capacity by 2030. 65%
of the Total Installed capacity shall be from Non-Fossil Fuel based energy resource comprising
of 39% (300GW) from Solar, 13% (100GW) from Wind and balance 13% from other resources
such as Hydro, Pumped storage plants, Nuclear etc.

Integration of large scale RE Generation capacity at concentrated areas such as Western
Ragasthan and Khavda (Gujarat) may poses severe operational challenges. Further the
transmission system established to integrate large solar pockets shall remain unutilised during
non-solar hours. To address these challenges, mitigating measures such as deployment of
FACTS devices, Energy Storage System including Pumped Storage Plants, adequate reactive
compensation (including Dynamic Compensation), Synchronous Condensers are being
planned in consultation with stakeholders.

Considering the diurnal and seasonal variation of Generation and Demand across the country
preparation of Load Generation Balance (LGB) with fair assumptions is the key to plan an
optimised ISTS Transmission Network. Accordingly, considering the optima dispatch
scenarios capturing the availability of the various energy resources and to meet peak power
requirements, an optimised ISTS network plan is evolved in consultation with various
stakehol ders.

In line with the Electricity (Transmission System Planning, Development and Recovery of
Inter-State Transmission Charges) Rules, 2021 notified by Ministry of Power, CTU isdrawing
up plan for Inter-State Transmission System (ISTS) for up to next five years on Rolling basis
every year, involving two cyclesi.e., from April to September and October to March (Interim
Report in Sept and Final Report in March of every financial year) identifying specific
transmission projects which are required to be taken up along with their implementation
timelines. In thisdirection, reports on Network Plan 2024-25, Rolling Plan 2026-2027, Rolling
Plan 2027-28 & Rolling Plan 2028-29 has already been brought out on 31% Dec 2021, 31%
March 2022, 31% March 2023 & 31% March 2024 respectively and the same is available on
CTU website. ThisISTS Rolling Plan report is being brought out wherein transmission system
requirement in ISTS has been identified for 2029-30 timeframe.

This report covers year wise ISTS planned and under implementation across the country to
integrate the RE generation and to cater the growing demand for 2029-30 timeframe for nine
perspective |oad-generati on scenarios covering three seasons and three different load condition
(Solar max, Evening peak and Night off peak) of each season.
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Chapter 2: Power Supply Scenario

India’s peak demand met is about 250 GW and as per 20" EPSit is projected to be about 335
GW by 2029-30. Furthermore, bulk consumers such as Green Hydrogen/Ammonia plants of
about 20 GW and others of about 18 GW is planned to be integrated to the grid by 2029-30
which will further enhance the projected peak demand.

Non-fossil fuel based Installed generation capacity is around 207 GW (46% of total installed
capacity) and is planned to increase to around 471 GW (60% of total installed capacity
excluding ESS) by 2029-30 at a CAGR of 17.9%. Further, 35.2 GW of Energy Storageis also
planned to integratein the grid by 2029-30. Installed capacity visavis peak demand trend from
FY 2014-15to Aug’24 isdepicted in Figure 2-1.

Figure 2-1: Installed Capacity & Demand trend in GW

IC & Demand trend over the years (GW)
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2.1 Power Supply Scenario as of Aug’24

Total installed capacity as on Aug’24 is about 451 GW and the All-India peak demand met is
of about 250 GW which isthe highest ever peak demand met till date. Region-wise breakup of
source wise installed capacity and peak demand met as of Aug’24 is given in the Table 2-1.
Fossil and non-fossil fuel-based generation installed capacity accounts for 54% and 46% of
total installed generation capacity respectively, which is portrayed in Figure 2-2.
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Table 2-1:1nstalled Capacity and Peak Demand in GW as of Aug’24

Fossil Non-Fossil
Region Grand Peak
Thermal Gas Total Nuclear Hydro RES Total Total Demand
Diesdl

NR 58.2 6.0 64.2 1.6 20.8 42.2 64.7 128.9 90.75
WR 76.1 10.8 86.9 3.2 7.6 51.7 62.5 149.4 74.93
SR 53.5 6.3 59.8 3.3 11.8 56.1 71.2 131.0 66.99
ER 29.0 0.1 29.1 0.0 4.8 2.0 6.8 35.9 31.40
NER 1.3 1.7 29 0.0 1.9 0.6 2.6 5.5 3.86

All India 218.1 24.8 242.9 8.2 46.9 152.6 207.7 450.6 249.85*

*with diversity

Figure 2-2: Installed Capacity and Peak Demand as of Aug’24
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2.2 Envisaged Power Supply Scenario by 2029-30

All India peak demand for 2029-30 is envisaged to be about 335 GW as per 20th Electric
Power Survey (EPS) report of CEA. To meet the enhanced demand of about 85GW from
present peak demand met of 250 GW, net generation capacity addition of about 325 GW
including ESSis planned to be integrated in the grid after accounting the retirement of thermal
generation by 2029-30 as anticipated in National Electricity Plan (NEP) of CEA.

Total installed generation capacity for 2029-30 shall be about 776 GW including the pumped
and energy storage capacity as per report “Transmission System for Integration of 500 GW RE
Capacity by 2030”. The anticipated region-wise breakup of theinstalled capacity and projected
peak demand for 2029-30 are summarised in Table 2-2. Renewable Energy resources
generation installed capacity is expected to be about 51% of total installed generation capacity,
which is shown in Figure 2-2.
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Table 2-2:Projected Installed Capacity & Peak Demand by FY 2029-30

Fossil Non-Fossi|
Region ESS Grand Peak
Thermal Gas Total Nuclear Hydro RES Total Total | Demand
NR 53.6 3.6 57.2 3.0 253 127.8 156.1 6.7 220.0 116.7
WR 93.4 10.1 103.6 3.2 6.1 125.9 135.2 8.1 246.8 107.1
SR 52.9 1.5 | 544 5.8 12.4 | 137.6 155.8 19.0 229.2 97.4
ER 51.4 0.0 514 0.0 14.0 2.5 16.5 1.5 69.5 45.8
NER 0.8 22 3.0 0.0 5.4 24 77 00 10.7 5.8
Ir?cll:a 252.1 17.5 269.6 12.1 63.1 396.2 471.4 352 776.2 334.8
Figure 2-3:Projected Installed Capacity & Peak Demand by FY 2029-30
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All India: 776
ESS, 400
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The region wise growth in demand and fuel type wiseincrease in installed generation capacity
for 2029-30 from Aug’24 is tabulated below in Table 2-3.

Peak Demand (GW)

NR
WR
SR
ER
NER

All
India

Ason
Aug’24

90.75
74.93
66.99
31.40
3.86

249.85

2029-30

116.75
107.05
97.44
45.75
5.84

334.81

Growth

26.00
32.12
30.45
14.35

1.98

84.96

CAGR

5.2%
7.4%
7.8%
7.8%
8.6%

6.0%

Generation IC (GW)

Ason 2029-30 Diff

Aug’24
Thermal 218.06 252.10 34.04
Gas 24.82 17.46 -7.35
Nuclear 8.18 12.08 3.90

Hydro 46.93 63.12 16.20

Solar 89.43 27764 18821

Other

RE+ESS 63.18 153.76 90.57

Total 450.60 776.17 32557

CAGR

2.9%

-6.8%
8.1%

6.1%
25.4%

19.5%

11.5%

Table 2-3:Peak demand & Generation IC in Aug '24 and 2029-30
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Chapter 3: All India

Renewable-based generation installed capacity in total installed capacity mix is expected to
change from 34% at present to about 51% by the year 2029-30. Further, it is going to
continuously change with integration of increasing renewable energy plants in the Indian
power sector. To plan transmission network for meeting electricity requirement of the country,
first it isimportant to understand the locations of generation pockets and load centre in wide
Indian demography. Most of the conventional thermal generation are in eastern part of the
India due to availability of coal-reserves and hydro-potential is concentrated in Himalayan/
Sub-Himalayan Ranges whereas, new generation addition in the form of renewable energy is
emerging in northern, western and southern part of India as depicted in Figure 3-1 which makes
Indian power sector one of the most challenging and diversified. To meet energy demand of
the country from conventional generation, strong backbone transmission system is already
planned and implemented in past decades. With the advent of renewable-based generation
addition, new transmission system is being planned and implemented which is resulting in
changed power flow pattern on existing transmission system. It becomes important to
understand diurnal and seasonal regional power exchanges taking place depending upon the
generation and demand of aregion. Therefore, any additional transmission system needs to be
planned to cater the new load-generation scenario.

Figure 3-1: India's map showing various generations in different parts of the country

L
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Bangta%re EZ Hydro Based Generation
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. ¥ 2, Load-Centre
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¢~ Wind

Periodic assessment of transmission requirement under ISTS is made part of this report. Here
it isto mention that substantial solar generation capacity addition has been envisaged in future
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which shall only generate in daytime. A region having a high solar instaled capacity shall
become an exporter of power during the afternoon and importer of the power during evening.

To study such phenomenon and analyses power flow patterns in transmission network, various
scenarios were identified. Accordingly, nine load generation balance scenarios were prepared
corresponding to Monsoon, Summer, and Winter season along with three points on daily load
curve for each season. Details about the same will be discussed in next section.

3.1 Load Generation Balance

To replicate and simulate seasonal power requirement variations on annual basis, three load-
generation scenarios within aday in three different seasons were chosen. Three points on load
curves were identified for each day i.e. Solar max (afternoon), Peak load (evening) and Off-
peak load (night). Further, the same was carried out for three seasons viz. Monsoon (August),
Summer (June) and Winter (February). Accordingly, load generation has been prepared for
following nine scenarios:

» Aug’29: Solar max (Scenario-1), Evening Peak (Scenario-2) and Night off-peak (Scenario-
3)

» Jun’29: Solar max (Scenario-4), Evening Peak (Scenario-5) and Night off-peak (Scenario-
6)

» Feb’30: Solar max (Scenario-7), Evening Peak (Scenario-8) and Night off-peak (Scenario-
9)

During afternoon hours, solar generation is at its peak and thermal generation requirement is
minimal. While in evening, solar generation is zero and the thermal generation requirement is
maximum. Load Generation Balance (LGB) for above mentioned nine scenarios was prepared.
To prepare load generation balance, details about the selection of points on load curve and
generation despatching philosophies are discussed subsequently.

All India peak demand considered for current study timeframe 2029-30 is about 335 GW as
per 201" EPS. Further an additional demand of Green Hydrogen/Ammoniaof about 22 GW and
bulk consumer of about 18 GW has been considered as direct drawl from ISTS. To find out
variation of this demand for nine scenarios, demand pattern of calendar year 2023 for the three
representative months of three seasons were collected from Grid Controller of India Ltd. for
monsoon (Aug-23), summer (Jun-23) and for winter (Feb-23). The data comprises of demand
profile of al the days of the month with resolution of 5 mins time interval. Three load
conditions each corresponding to solar max, evening peak and night off peak were selected
from the representative demand curve of three seasons as depicted in Figure 3-2, Figure 3-3 &
Figure 3-4 below. For evening peak scenario and night off peak scenario, maximum demand
(between 3:55 pm to 11:55 pm) and minimum demand (between midnight to 06:00 am) were
considered respectively. However, for solar max scenario, maximum demand corresponding
to noon (12:00 pm) was considered. To obtain the demand factors for study time-frame of
2029-30, demand corresponding to these load condition were divided by maximum All
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India/regional demand of the corresponding year i.e. 2023. All India/regional demand factors

for different scenarios of 2029-30 are shown in Figure 3-5.

Figure 3-2: Summer (June'23) Load Curve
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Figure 3-3: Monsoon (Aug'23) Load Curve
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Figure 3-4:Winter (Feb'23) Load Curve
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Figure 3-5:Demand factors considered for present study
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To meet the anticipated demand in different scenarios, various sources of generations viz.
Thermal, Nuclear, Hydro, Gas, Solar & Wind are available. However, despatch of some of
these generators shall be as per their diurna and seasonal variation. Each generation except
thermal generation in a region was despatched as per the despatch factors considered in

regional chapters.

RE has been considered as must-run, at first the demand was balanced by RE generation. Since
all utilities have RE RPO obligation, total RE generation has been apportioned as per RE RPO
to al regions based on their projected EPS demand. Further, for accounting the availability of
solar roof-top generation, equivalent demand was reduced from respective regions. After
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determining the demand met by renewable energy, nuclear and hydro generation, remaining
demand was met by Thermal.

Evening peak scenario of each month was setup first as the number of thermal units required
on bar shall be maximum. Total thermal generation requirement for the evening peak scenario
was apportioned between State and Central sector thermal generations as per their installed
capacity in each region. Further, state thermal generation requirement was divided among the
states as per their maximum demand in respective month of 2023. After obtaining state thermal
generation requirement, thermal units were dispatched at technical maximum (90%) in merit
order for each state.

ISGS, CGS & IPP thermal plants with lower variable cost were dispatched at technical
maximum (90%) region wise progressively. To meet the demand of any deficit region thermal
generation dispatches from other regions considering all India merit order for evening peak
scenario was considered. For night off-peak scenario, on bar thermal units were scaled down
proportionately.

While preparing the present LGB for Solar max scenario, some plants were switched off to
balance the load generation while running al the on-bar thermal plants at technical minimum
of 40% as per recent CEA (Flexible operation of coal based thermal power generating units)
regulation 2022. Accordingly, thermal plants with higher cost (on merit order basis) were
switched off region wise progressively till the LGB is balanced.

It is observed that in the Solar max scenario there is surplus power available in the grid. It is
due to availability of peak solar generation and lesser demand in the noon. This surplusis on
account of keeping the same number of thermal plants operating at technical minimum (40%)
in Solar max scenario which are required to meet evening peak demand. Even after considering
the flexibility exhibited by gas and hydro generation between the evening peak and Solar max
scenario the surplus generation of about 51 GW dispatches is observed. To absorb the
maximum RE generation during the daytime most of the thermal units are required to shut
down necessitating the requirement of two-shift operation of thermal generation or more
energy storage plantsin the grid. Further in winter evening peak a shortage of about 10 GW of
generation is observed due to non-availability of solar generation.

Based on above philosophy, LGB prepared for different scenarios are depicted in Figure 3-6,
Figure 3-7, Figure 3-8 along with regional surplus/deficit scenario and details about the same are
attached at Annex-3.1.
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Monsoon Aug’2029

Figure 3-6:LGB for Monsoon (Aug'2029)
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Figure 3-7: LGB for Summer (June'2029)
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Winter Feb’2030
Figure 3-8:LGB for Winter (Feb'2030)
SCENARIO-7 - SOLAR MAX GEN (GW) Scenario-7 LGB (GW)
All India : 366 120
ESS, -35.2,
9% Thermal, 100
83.3,21%
80
Hydro,
171, 4% 60
Nuclear, 40
9.7, 2%
20 —
i 4 5 3 2
o E=E== 11§ = 1 & B 1 .
NR i WR SR ER ? NER
-20
] i uD [ ]
SCENARIO-8 - EVENING PEAK GEN (GW) Scenario-8 LGB (GW)
All India : 316 140
ESS, 35.2, 120
11%
W 100
Nuclear, 80
9.7, 3%
60
40
Hydro, 34.2,
11% o 20 i
ermal, 2 ﬁ 5 5 0
213.3,67% [1] L — ) B}
NR ! WR . SR ER NER
-20
® Generation ®mDemand ® Surplus/Deficit

SCENARIO-9 - NIGHT OFF PEAK GEN (GW) Scenario-9 LGB (GW)
" ESS, 14.1, Al India : 229 120
‘ 6%
Nuclear, \ / 100

9.7,4%

Hydro, 17.1,—
8%

WR SR ER NER

60

40

TS RART

o HE_ & @ 2z
NR -3

Thermal,
177.5, 77% 20

H Generation EDemand u Surplus/Deficit

Out of these nine scenarios, Scenario-1(Aug’29 Solar max) and Scenario-9 (Feb’30 Night off
peak) corresponds to two extreme cases with respect to demand i.e., highest demand (368 GW)
and lowest demand (234 GW) scenarios respectively. In al other scenarios, all India demand
is varying between these two demands as per demand factors. Further Scenario-4 corresponds
to maximum RE generation share to meet the demand of that scenario. Based on LGB, region
wise surplug/deficit in each scenario is summarised in Table 3-1 Furthermore, both maximum
surplus and deficit of each region is highlighted too in Table 3-1.
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Table 3-1:Regional Surplus/Deficit summary in MW

Surplus
)/ Monsoon (Aug'29) Summer (Jun'29) Winter (Feb'30)
Deficit (-)
. 2 3 4 5 6 7 8 9
Scenario ; i .
No. | solar V™" o | soar M off | solr YOO o
; Peak Peak Peak
Region M Peak M Peak M Peak
e Load e Load ax Load
NR 35140 -26039  -19880 37025 -29613  -18453 43463 -7613 -2799
WR -12734 15441 18266 -9877 16507 17955 -16566 -11194 5855
SR 1373 14624 7675 3140 15429 4102 -9851 1793 -12460
ER -25728 -5697 -7671 -32074 -4111 -5023 -17069 7778 9254
NER 1732 2121 1942 2275 2238 1781 903 106 599

From the above table it may be inferred that:

>

NR is importing power in evening peak scenario whereas, it is exporting power in solar
max scenario dueto high solar generationin NR. Maximum import of power is happening
in Summer (June) evening peak load scenario & Maximum export of power isin Winter
(Feb) solar max scenario.

WR exports the power in all scenarios except solar max scenarios. Maximum import of
about 17 GW is happening in winter (Feb) solar max scenario.

SR ismostly expected to export power except in winter season. Maximum export of power
is 16 GW in Summer (Jun) evening peak scenario, whereas maximum import of the order
of 12 GW istaking place in the Winter (February) night off peak scenario.

ER is importing power in high renewable generation scenarios due to RE RPO
requirements of ER. It shall not be able to meet its RPO requirement from its own regional
RE and has to import RE power from neighbouring regions.

NER mostly exports power in al scenarios with maximum export of 2 GW in
Summer(June) solar max scenario.

Considering the above LGB for nine scenarios, load flow cases are being prepared for detailed
studies to assess the adequacy of Inter State Transmission System including inter-regional
corridors planned to cater the power transfer requirement across the region in study timeframe
of FY 2029-30. Study results of the same shall be included in fina rolling plan report.
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3.2 I STS Expansion upto 2029-30

3.3.1 Summary of I STS network
Summary of ckm addition, MV A addition and the broad estimated cost of ISTS network under

construction are tabulated below in Table 3-4, Table 3-5 & Table 3-6 respectively.

Table 3-2: Under Construction Transmission Line (in ckm)

I\?O FY WR SR NR ER NER Total
1 2024-25 3,479 1,611 7,367 = 711 13,168
2 2025-26 1,862 1,260 6,186 238 230 9,776
3 2026-27 1,880 273 = = 271 2,424
4 2027-28 - - - - - -

5 2028-29 470 280 2,028 = = 2,778
6 2029-30 - - - - - -
Total 7,691 3,424 15,581 238 1,212 28,146
Table 3-3: Under Construction Transformation Capacity (in MVA)
Sl. No. FY WR SR NR ER NER Total
1 2024-25 42,500 18,000 57,185 1,250 320 1,19,255
2 2025-26 31,000 27,000 49,215 1,500 1,720 1,10,435
3 2026-27 18,500 2,000 = 500 = 21,000
4 2027-28 - - - - - -
5 2028-29 4,630 1,630 6,630 = = 12,890
6 2029-30 - - - - - -
Total 96,630 48,630 1,13,030 3,250 2,040 2,63,580
Table 3-4:Broad estimated cost (in < Cr.) (Under Construction)

I\SIIO FY WR SR NR ER NER Total
1 2024-25 12,383 6,162 23,551 285 1,840 44,220
2 2025-26 13,167 7,782 29,997 1,439 623 53,008
3 2026-27 12,139 577 = 109 73 12,898
4 2027-28 169 - - - 8 177
5 2028-29 6,900 6,242 26,967 = = 40,109
6 2029-30 - - - - - -

Total 44,758 % 20,763 280,514 31,833 22544  ¥1,50,412
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Summary of ckm addition, MV A addition and the broad estimated cost of I STS network under
planning/bidding/approval are tabulated below in Table 3-7, Table 3-8 & Table 3-9

respectively.
Table 3-5: Under planning/bidding/approval Transmission Lines (in ckm)
I\?o. FY WR SR NR ER NER Total
1 2025-26 810 - 644 400 40 1,894
2 2026-27 2,330 3,430 8,533 450 - 14,743
3 2027-28 2,470 540 - 50 75 3,135
4 2028-29 608 - 1,964 70 - 2,642
5 2029-30 1,320 - - 2,340 1,210 4,870
Total 7,538 3,970 11,141 3,310 1,325 27,284
Table 3-6: Under planning/bidding/approval Transformation Capacity (in MVA)
I\?o. FY WR SR NR ER NER Total
1 2025-26 95,100 500 3,890 3,000 - 1,02,490
2 2026-27 74,000 55,000 55,200 3,000 50 1,87,250
3 2027-28 26,500 23,500 - - - 50,000
4 2028-29 22,760 - 7,500 - - 30,260
5 2029-30 9,000 = = = = 9,000
Total 2,31,360 79,000 68,090 6,000 50 3,84,500
Table 3-7:Broad estimated cost (in < Cr.) (under planning/bidding/approval)
l\Slld FY WR SR NR ER NER Total
1 2025-26 5177 36 3,318 2,541 324 11,395
2 2026-27 18,358 21,811 45,237 2,898 49 88,353
3 2027-28 17,972 5,365 - 413 825 24,575
4 2028-29 12,136 - 12,700 455 - 25,291
5 2029-30 24,836 - - 15,120 2,502 42,458
Total 378479  X27,212 61,335 21427 ¥ 3,700 ¥1,92,153

In addition to above, transmission schemes of about X 23,122 comprising 3,690 ckm and
47,000 MV A are aso under planning, which shall be taken for approval based on the estimated
cost of schemes. In this Rolling plan system for about 67 GW is evolved for integration of
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RE/conventional generations and drawal requirements of green hydrogen/green ammonia.
Summary regarding the sameis given in Table 3-8.

Table 3-8 : Transmission system evolved to cater RE integration and GH/GA (in MW)

Sl. No. FY RE Conventional GH Total
1 2025-26 1,000 1,200 - 2,200
2 2026-27 30,000 1,474 - 31,474
3 2027-28 6,500 4,400 19,500 30,400
4 2028-29 1,000 1,200 - 2,200
5 2029-30 - - - -
Total 38,500 8,274 19,500 66,274

3.3.2Inter-Regional (IR) Capacity

The progressive growth in Inter-Regiona (IR) transmission capacity from 2013-14 till 2029-
30 is given below in Figure 3-9. As on Aug’24, IR transmission capacity is about 116 GW
which is expected to increase to about 135 GW by 2029-30.

Figure 3-9: Growth in IR Capacity (MW)
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Chapter 4: Northern Region

Northern Region is connected to Western and Eastern Region through 765kV/400kV high
capacity corridors along with Back to Back/ HVDCs. The thermal generating stations of
Northern Regions are predominantly located in UP, Rajasthan and Haryana whereas hydro
generation concentrated into J& K, HP and Uttarakhand. Further, Rajasthan is being a RE
rich state comprise of lot of Solar & Wind capacity.

As of now Northern Region imports power from other regions during evening peak load
period whereas it will export power to other regions during high RE scenarios in future.

4.1 Power Supply Scenario as on Aug’24

Ason Aug’2024, total Installed Capacity of Northern Region is about 128.9 GW and the
peak demand met is about 90.75 GW. The state-wise breakup of installed capacity and peak
demand met is summarised at Table 4-1 below.

Table 4-1: NR Installed Capacity and Peak Demand as on Aug 24

(All Figin GW)

Generation (GW) Peak Demand Met
: : (MW)
Fossil Non Fossil Grand
Total
Thermal = Gas @ Total | Nuclear = Hydro RES Total
(MNRE)
Delhi 3.6 21 58 0.1 0.7 04 12 7.0 8.7
Haryana 8.6 0.6 9.2 0.1 23 22 a7 139 147
Himachal 0.1 0.0 0.1 0.0 3.2 11 44 4.6 19
Pradesh
Jammu & 0.6 03 0.9 01 23 03 27 3.6 29
Kashmir
Punjab 8.2 0.2 84 0.2 38 21 6.1 145 16.1
Rajasthan 134 08 142 0.6 19 294 319 46.2 17.8
UP 215 10 225 03 34 5.6 9.3 318 30.6
Uttrakhand 0.6 0.7 13 0.0 22 10 32 45 29
Chandigarh 0.0 0.0 0.1 0.0 0.1 0.1 0.2 0.2 04
Central 14 0.3 17 0.2 0.8 0.0 10 2.7 95.9
unallocated
Total 58.2 6.0 642 16 20.8 422 64.7 128.9 90.75

Source: CEA monthly report

From above, it can be concluded that share of non-fossil fuel based generation capacity in
total present installed capacity (IC) of 128.9 GW is about 64.7 GW i.e. 50% of total IC.
This share would further increase in envisaged scenario of 2029-30 timeframe.
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4.2 Envisaged Power Supply Scenario by 2029-30

As per the 20th EPS, Northern Region demand for 2029-30 timeframe is expected to
increase to about 116.7 GW. As per the inputs received from various stakeholders, total
installed capacity of Northern Region for 2029-30 is expected to be about 220 GW. The
state wise bifurcation of installed capacity and peak demand is summarized below at Table
4-2.

Table 4-2: NR Installed Capacity and peak demand (2029-30)

(All Figin GW)

Generation (GW)

Fossl Non Fossil
Thermal Gas Total Nuclear Hydro RES Total
(MNRE)
Delhi 0.5 15 20 0.0 0.0 0.0 0.0 0.0 2.0 11.0
Haryana 36 0.0 3.6 0.1 0.0 0.9 1.0 0.0 4.6 19.7
Himachal 0.0 0.0 0.0 0.3 0.0 0.0 0.3 0.0 0.3 3.0
Pradesh
Jammu & 0.0 0.2 0.2 12 0.0 0.0 12 0.0 14 4.2
Kashmir
Punjab 5.7 0.0 5.7 14 0.0 0.0 14 0.0 7.0 19.5
Rajasthan 10.0 02 102 0.5 0.0 20.7 21.3 00 315 25.0
UP 21.9 00 219 13 0.0 42 55 0.0 274 39.8
Uttrakhand 0.0 0.0 0.0 22 0.0 0.0 22 0.0 22 3.8
Chandigarh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5
Central 11.9 18 136 14.2 3.0 83.7 1009 @ 15 116.0
IPP 0.0 0.0 0.0 4.1 0.0 17.0 211 52 26.3
Rooftop / Other 0.0 0.0 0.0 0.0 0.0 5.9 5.9 0.0 5.9
RE
Total 53.6 36 572 253 3.0 132.3 160.6 6.7 220 116.7

From above, it is observed that growth in installed capacity of Northern Region is majorly
from non-fossil fuel-based generation resources. Share of non-fossil fuel based generation
capacity in total present installed capacity (IC) is expected to be increased from 50% to
73%. Thereisagrowth in peak demand of Northen Region from present time-frame (2024-
25) to 2029-30 witha CAGR of 4%. The state wise peak demand growth isgiven at Table
4-3.

Table 4-3: Increase in Peak Demand of Various States of NR

(All Figin MW)
Peak Demand
2024-25 2029-30 Increasein demand CAGR (%)
(20t EPS)
Chandigarh 449 533 84 35
Delhi 8656 11046 2390 5
Haryana 14,662 19,744 5082 6.1
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Peak Demand
2024-25 2029-30 Increasein demand CAGR (%)
(20" EPS)

Himachal Pradesh 1919 2983 1064 9.2
Jammu & Kashmir & Ladakh 2924 4315 1391 8.1
Punjab 16058 19466 3408 3.9

Rajasthan 17774 25048 7274 7.1
upP 30618 39781 9163 54

Uttar akhand 2863 3847 984 6.1

NR 95,923 1,16,745 30,840 4

From the above dataiit is observed that the CAGR growth of peak demand is maximum for
Himachal Pradesh (9.2%) and minimum for Chandigarh (3.5%).

4.3 Load Generation Balancefor 2029-30 Timeframe

In Chapter-3, All IndiaLoad Generation Balance (LGB) for identified nine scenarios - was
prepared as per the methodology finalized in consultation with CTU, CEA and GRID
INDIA. This section elaborates the Northern Region Load Generation Balance (LGB) for
2029-30 time-frame. For Northern Region also, three points on the daily load curvei.e. Solar
max (afternoon), Peak load (evening) and Off-peak load (night) for three seasons viz.
Monsoon (August), Summer (June) and Winter (February) have been considered.

Load generation balance has been prepared considering the generation despatch factors as
mentioned at Table 4-4 for the 9 scenarios. Further, thermal generators have been despatched

as per the merit order.
Table 4-4: Northern Region Generation Dispatch and Demand Factors

Scenario No & Name | Hydro | Nuclear | Solar | Wind | ESS Gas | Regional DF
1-Aug Solar Max 70% 80% | 90% | 50% | -100% | 0% 92%
2-Aug Peak Load 95% 80% 0% | 70% | 60% | 50% 93%
3-Aug Night Off Peak 70% 80% 0% | 60% | 40% | 50% 2%
4-Jun Solar Max 70% 80% | 90% | 50% | -100% | 0% 83%
5-Jun Peak Load 95% 80% 0% | 70% | 50% | 50% 95%
6-Jun Night Off Peak 70% 80% 0% | 60% 1% | 50% 66%
7-Feb Solar Max 30% 80% | 90% | 10% | -100% | 0% 73%
8-Feb Peak Load 60% 80% 0% | 35% | 100% | 50% 61%
9-Feb Night Off Peak 30% 80% 0% | 10% | 40% | 30% 41%

4.4 1STS Network Expansion Schemes Evolved from Feb’24/Mar’24 to July’24

Various transmission schemes have been discussed/finalized in the Consultative Meeting
for Evolution of Transmission System of Northern Region (CMETS-NR) from
February/March 2024 to July 2024. Brief of all such deliberated transmission schemes are
tabulated below:
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Name of the Transmission Scheme

Rajasthan and Inter Regional (M P)

1.

10.

11.

Punjab

1.

Augmentation of Transformation Capacity at
400/220 kV Bass (PG) S/s in Raasthan by
400/220 kV, 1x500 MVA ICT (4™)

Augmentation of Transformation Capacity at
400/220 kV Bhiwadi (PG) S/s in Rgjasthan by
400/220 kV, 1x500 MVA ICT (4™)

Augmentation of Transformation Capacity at
400/220 kV Bikaner-1l PS in Raasthan by
400/220 kV, 1x500 MV A ICT (9th)
Augmentation with 400/220 kV, 3x500 MVA
(6th ,7th & 8th) ICTs at Fatehgarh-1V PS(Sec-
)

Augmentation with 400/220 kV, 2x500 MVA
(3rd & 4th) ICTs at Barmer-I PS

Transmission system strengthening to facilitate
evacuation of power from Bhadla/Bikaner
complex

Transmission system for evacuation of power
from Fatehgarh/Barmer Complex as part of
Rajasthan REZ Ph-IV (Part-4 :35 GW)
[Fatehgarh/Barmer Complex]

Transmission system for evacuation of power
from Ragjasthan REZ Ph-V (Part-1 :4 GW)
[Sirohi/Nagaur]  Complex,  Transmission
scheme

Implementation of 1 no. of 400 kV line bay at
765/400/220kV Bhadla-111 PS for
interconnection of M/s ReNew Solar (Shakti
Six) Pvt. Ltd.

Augmentation of Transformation Capacity at
765/400/220kV Bikaner PS in Ragasthan by
400/220kV, 1x500 MVA ICT (4th)
Augmentation with 400/220 kV, 1x500 MVA
Transformer (11th) at Fatehgarh-2 PS

Augmentation of Transformation Capacity at
400/220kV Maderkotla(PG) S/s in Punjab by
400/220kV, 1x500MVA ICT (4th)

Jammu and Kashmir

1. Transmission scheme for evacuation of power

from Ratle HEP (850 MW) & Kiru HEP (624
MW)

Scheme Type Expected Tentative Quantum
(RE/ Timeframe Cost (in (MW)
Conventional Cr))
/ Drawal incl
strengthening
)

Drawal 2025-26 49.87 500
incl.
strengtheni
ng
Drawal 2025-26 65.25 500
incl.
strengtheni
ng
RE 2025-26 54.6 -
RE 2026-27 167.79 1500
RE 2026-27 111.86 1000
RE 2026-27 198.75 -
RE 2026-27  12240.87 3500
RE 2026-27  5027.61 4000
RE 2025-26 13.37 -
RE 2025-26 57.59 -
RE 2025-26 50 -
Drawal 2025-26 88 500
incl.
strenghthen
ing

Convention =~ 2026-27 1409.54 1474
a
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Details of the schemes are reproduced below state-wise:
4.4.1 Rajasthan

a. Augmentation of Transformation Capacity at 400/220 kV Bass (PG) S/s in
Rajasthan by 400/220 kV, 1x500 MVA ICT (4th)

In 28th CMETS-NR meeting held on 27/03/24, it was stated that at present, 400/220kV Bass
Substation has 2x315+1x500MVA ICTs thus makes total transformation capacity of
1130MVA. POWERGRID in 203rd OCC stated that the loading at ICTs at Bassi is more than
900MW resulting in non-compliance of N-1 Contingency.

From the loading pattern of Bassi ICTs (2x315+1x500) of past one year, it is observed that
cumulative maximum loading on 400/220 kV ICTsis about 1100 MW and loading is higher
(>850MW) in winter season (Oct’23-Jan’24) for sufficient duration of time. From the analysis,
it emerged that loading is breaching N-1 limit for peak Loading of ICTs (total 855 MW on 3
nos. ICTs). Further in CTU planning file for 2026-27 timeframe, ICT loadings are higher
(312MW in N-1 Contingency) and may breach the N-1 limit.

As per deliberation held in 213th OCC meeting, with planned aLILO of 220kV Dausa-Sawai
Madhopur line at Jaipur South S/s, loading of Bassi ICT isrelived marginally (30MW/ICT in
N-1 contingency), however 400/220 kV ICTswill still be non-compliant in future.

POWERGRID vide mail dated 22.02.24 confirmed space availability for Augmentation of
400/220kV transformer (4th,1x500MVA) aong with transformer bays at 400/220kV Bass
(PG) SIs.

In the meeting, Grid-India stated that at Bassi there is urgent requirement of augmentation of
400/220kV ICT as ICTs were N-1 non-compliant in current winter season. RVPN stated that
at present total 6 nos. 220kV feeders are connected to Bass substation with peak drawl
requirement of 1200-1300MW and as per loading pattern, loading is already breaching N-1
limit. Further, with Hindaun ICT and LILO of 220kV Dausa-Sawai Madhopur line at Jaipur
South, ICT loading at Bass may reduce to only some extent. RVPN further stated that
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considering future drawl requirement at Bassi S/s, ICT augmentation at Bassi may be
considered.

400/220 kV Bassi (PG)

Jaipur (South)—H—
Sikar ———
Kotputli—H_‘ 2x315+1x500MVA | m Dausa
Phagi ———— Ig Nagar
Heerapura —H— ICT-4 500 MVA e Kukas
Bhiwadim—eeoo e = = —iair;h |
.K Dhani

Agra
400 kv

ICT-4 (500 MVA) to be augmented

Figure 4-1 : Schematic of 400/220 kV Bassi (PG) S's

The scheme is under implementation with following details:

Project Name - Augmentation of Transformation Capacity at 400/220 kV Bass (PG) S/s
in Rajasthan by 400/220 kV, 1x500 MV A ICT (4th)

Sl. | Scopeof the Transmission Scheme | Capacity/km Implementation
No. timeframe

1 Augmentation of Transformation | 500 MVA, 400/220

Capacity at 400/220 kV Bassi (PG) | kV ICT- 1 no. 18 months from
S/s in Raasthan by 400/220 kV, the date of
1x500 MVA ICT (4th) along with | 400 kV ICT bay - | jssuance of
associated transformer bays 1 no. CTUIL OM ie
220KV ICT bay - 14.12.2025
1 no.

Total Estimated Cost: | INR 49.87 Cr

This scheme was awarded to POWERGRID through RTM mode vide CTU OM dated
14.06.2024 with an implementation time frame of 18 months i.e. anticipated by
14.12.2025.

b. Augmentation of Transformation Capacity at 400/220 kV Bhiwadi (PG) S/s in
Rajasthan by 400/220 kV, 1x500 MVA ICT (4th)
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It was stated that in 28th CMETS-NR meeting held on 27.03.24, agenda for augmentation of
400/220kV ICT at Bhiwadi Substation was deliberated. In the meeting it was discussed that
from the loading pattern of Bhiwadi ICTs (3x315 MVA) , it is observed that cumulative
maximum loading on 400/220 kV ICTsis about 820 MW and loading is higher (>600MW) in
Jun-Sep’23 & Jan’24-Feb’24 for sufficient duration of time. From the analysis, it emerged that
loading is breaching N-1 limit for peak Loading of ICTs (800 MW). Further in CTU planning
file, ICT loadings are higher (2x310 MW in case of N-1 Contingency) and may breach the N-
1 limit.

POWERGRID vide mail dated 23.02.24 confirmed space availability for Augmentation of
400/220kV transformer (4th,1x500MV A) along with transformer bays at 400/220kV Bhiwadi
(PG) S/s. However, 220kV Side of ICT isrequired to be routed through cable.

In the 29th CMETS-NR held on 17.05.24, Grid-India stated that at Bhiwadi transformer
loading are closeto N-1 limit and in view of that requirements may be assessed based on future
load growth in Bhiwadi complex considering planned interconnections by RVPN/HVPN in
future. RVPN stated that at present for Rajasthan, 4 nos. of 220kV feeders are interconnected
at Bhiwadi substation and no new interconnection is planned for drawl in future. RVPN also
stated that a new 400/220kV substation near Bhiwadi is recently approved by RVPN board to
cater future drawl requirement at Bhiwadi complex in view of anticipated load growth. Inreply
to implementation timeframe of proposed new substation in Bhiwadi, RVPN stated that
implementation may take minimum 3 years from now.

POWERGRID stated that loading at Bhiwadi substation are critical and N-1 noncompliant in
peak load condition. Further, 2 nos. of 400/220kV ICTs (make 2003 year) already completed
21 years of life and gases are observed to be high due to loading of ICTs. Considering above
ICT augmentation is required at Bhiwadi substation. CTU stated that ICT loadings are close
to N-1 limit, however HYPN/RVPN need to concur on requirements of ICT augmentation.
CTU stated that decision of ICT augmentation may be expedited as Implementation of
400/220kV ICT may take 18-21 monthsfrom award and ICT may be available by mid of 2026
only.

CTU enquired RVPN and HVPN to update on the requirement of Augmentation of 400/220kV
transformer (4th,1x500MV A) at Bhiwadi S/s based on their assessment.

RVPN stated that power flow over all the existing drawl feeders from Bhiwadi (PG) is already
saturated and to meet the future load of Bhiwadi area, other scheme is being planned. RVPN
also stated that 220kV Bhiwadi(PG)-Neemrana (RVPN) is being LILOed at Neemrana (PG)
and with above LILO part load (~50-70MW) will be shifted from Bhiwadi(PG) to
Neemrana(PG) and RVPN may not drawl additional power from existing feeders of
Bhiwadi(PG) S/s.

HVPN stated that at present no additional drawl requirement is envisaged in future from
Bhiwadi (PG) S/s. However for N-1 compliance, HVPN concurred for Augmentation of
400/220 kV, 500 MV A (4th) ICT at Bhiwadi S/s and same was informed vide HVPN letter
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dated 17.05.24.. HVPN also stated that they are planning some ICT augmentation at 220kV
intra state network, however it will not impact 400/220kV ICT loading much.

Grid-India suggested that as N-1 noncompliance occursfor short duration of time, replacement
of 315MVA ICT with 500MVA ICT may be considered in place of augmentation with 4th ICT
at Bhiwadi S/'s. POWERGRID stated that even with load diversion (~50-70MW), ICT loadings
are close to N-1 limits and considering type of load (critical) as well as with increasing gases
trend in existing ICTs, ICT augmentation may be considered. POWERGRID stated that 2nos.
of ICTsat Bhiwadi S/srequires continuousinspection & degassing dueto high loading of ICTs
and they are not able to get shutdown of ICTsfrom RV PN side due to continuous |oad demand
in Bhiwadi complex and with long outage of ICTs, load will also be impacted.

RVPN stated that in long outage condition of ICTs, there will be severe issues in serving the
critical load of Bhiwadi complex which is mainly industrial load and replacement of ICT may
also require shutdown. RVPN stated that in view of issues in existing 400/220kV ICTs,
frequent shutdown requirement and possible long outages of above ICTs which will impact
critical industrial loads in Bhiwadi area , augmentation with 4th ICT may be considered at
Bhiwadi substation . HVPN also concurred on the same.

Grid-India stated that as RVPN and HVPN concurred for ICT augmentation requirement to
meet N-1 compliance, same is agreeable to them instead of replacement of ICT.

400/220 kV Bhiwadi (PG) S/s
+——H—— Rewari
Hissar(PG) —H——1
———————— Mau
Gurgaon(PG) =———
Kotputli ! ICT-1 (315 MVA)
——— HSIIDC Bawal
Bassi i
Neemrana(PG)—H— ICT-2 (315 MVA) —H——— Bhiwadi (RVPN)
Balia(PG) H
_— Khuskheda
A PG —H—
gra (PG) ICT-3 (315 MVA)
Neemrana
Khetri =——H—— g ?‘l"\
------- -I\ l\/!-/’l---------
220 kv
400 kv ICT-4(500 MVA) to be augmented

Figure 4-2: Schematic of 400/220 kV Bhiwadi (PG) S/s

The scheme is under implementation with following details:
Project Name - Augmentation of Transformation Capacity at 400/220 kV Bhiwadi (PG) S/s
in Rajasthan by 400/220 kV, 1x500 MV A ICT (4™
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Sl. | Scope of the Transmission | Capacity/km Implementation
No. | Scheme timeframe
1 Augmentation of Transformation | » 500 MVA,

Capacity at 400/220 kV Bhiwadi 400/220kV ICT- 1

(PG) S/sin Rgjasthan by 400/220 no.

kV, 1x500 MVA ICT (4th) along | »  400kV ICT bay —

with associated transformer bays. 1 no.

18 months from

» 220kV ICT bay — the date of
1no issuance of

ph)—3200mtr
(4x800mitr)
(approx.)

» 220 kV Cable
Termination Kit : 8
nos..

18.01.2026

Total Estimated Cost: | INR 65.25 Cr

This scheme was awarded to POWERGRID through RTM mode vide CTU OM dated
18.07.2024 with an implementation time frame of 18 monthsi.e. anticipated by 18.01.2026.

c. Augmentation of Transformation Capacity at 400/220 kV Bikaner-11 PSin Rajasthan
by 400/220 kV, 1x500 MVA ICT (9th)

In the 29th CMETS-NR meeting held on 17/05/24 It was stated that 400/220 kV Bikaner-11
PS is an existing RE pooling station with transformation capacity of 1000
MVA(2x500MVA). Further, 6 no. of 500 MV A 400/220kV, ICTs are under implementation
with the schedule progressively from Jun’24 upto Jan’25. Therefore, considering above total
transformation capacity at 400/220 kV Bikaner-I1 PS shall be 4000MVA (8x500MVA) by
Jan’25. Considering the total connectivity of 3785 MW granted at 220 kV level at Bikaner-
Il PS, augmentation of 1x500 MV A, 400/220kV (9th) ICT at Bikaner-11 PS shall be required
to meet N-1 compliance.

Grid-India(NRLDC) enquired about bus splitting arrangement at 220kV level of Bikaner-11 PS.
CTUIL dtated that there is bus sectionalizer arrangement (normally closed) as per present
practise. Grid-India stated that in some of RE pooling stations there are 2 or 3 different 220kV
sectionswith n-1 compliance (400/220kV ICT) in each section. CTU stated that in some pooling
stations i.e. Fatehgarh-11 PS, Bhadla-Il PS where 220kV bus sections are geographically
isolated (way apart from each other), accordingly thereis no sectionalizer arrangement feasible
in two sections and n-1 compliance of 400/220kV ICTs to be ensured lin both the sections as
per planning criteria. CTU also stated that different configuration of 220kV section arrangement
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i.e. 220kV isolated sectionsin two different directions or 220kV common bus with sectionalizer
arrangement (normally closed) is only decided by the TSP based on GA and layout of
substation. Based on above n-1 compliance (400/220kV ICT) requirement will beidentified. At
Bikaner-11 PS there is common 220kV bus with bus sectionalizer arrangement which would be
normally in closed position, therefore N-1 compliance is being considered on common 220kV
bus. Grid-India stated that some common philosophy should be adopted for Grid operation.

400/220 kV Bikaner-Il PS
RE Generator(®)- === 3x520‘2knv,a <
_-__.l’ {%}} mmmmmm £ === ===~(ZRE Generators
. \ ! 5
Bikaner I I - @
(To be Liloed at Bikaner-111) ICT-1,2&3 2
2x500 MVA E-!
Khetri —H-H— Lo ’
i I 4 g‘\‘}“m_.q:;_f/
Mg =z
’— ICT-4 &5 ,g O
2x500 MVA Ol=mmmmme— RE Generators
P v
N o
NC N
ICT-6 &7 ’_!
1%500 MVA NC (r
Bikaner-lll ceeedfeed & AT -
(To be Liloed at Bikaner-IV) T
- &)
: 5
~- B | ========{~)RE Generators
AT AN ) . ©
T 220kv
400 kv ICT-9 (500 MVA) to be Augmented

Figure 4-3: Schematic of 400/220 kV Bikaner-11 PS

The scheme is under implementation with following details:

Project Name - Augmentation of Transformation Capacity at 400/220 kV Bikaner-I1 PSin
Rajasthan by 400/220 kV, 1x500 MV A ICT (9th)

Sl. | Scopeof the Transmission Scheme | Capacity/km I mplementation
No. timeframe

1 Augmentation of Transformation | 500 MVA, 400/220

Capacity at 400/220 kV Bikaner-11 | kv ICT- 1 no. 18 months from
PS in Raasthan by 400/220 kV, the date  of
1x500 MVA ICT (9th) along with | 400 kV ICT bay- 1 | issuance of
associated transformer bays no. CTUIL OM ie
18.01.2026

220kV ICT bay- 1 no

Total Estimated Cost: | INR 54.60 Cr

This scheme was awarded to POWERGRID through RTM mode vide CTU OM dated
18.07.2024 with an implementation time frame of 18 monthsi.e. anticipated by 18.01.2026.
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d. Augmentation with 400/220 kV 3x500 MVA(6th to 8th) ICTs at Fatehgarh-1V
PS(Sec-11)

In the 29th CMETS-NR meeting held on 17/05/24, it was deliberated that at present, total
connectivity granted at Fatehgarh-1V PS(Sec-I1) is 4980 MW(4880+100 MW on hold due
to reallocation matter currently subjudice). Out of this, 3480 MW(3380+100 on hold) is
granted at 220 kV and 1500 MW is granted at 400 kV level. Establishment of Fatehgarh-
IV PS(Sec-11) and associated transmission system is currently under bidding as part of
“Transmission System for evacuation of power from Rajasthan REZ Ph-IV (Part-2:5.5
GW) (Jaisalmer/ Barmer Complex)” and expected to be awarded in May’24.

The above scheme involves establishment of 765/400/220 kV Fatehgarh-1V PS(Sec-11) along
with transformation capacity of 4x1500 MV A 765/400 kV ICTs & 5x500 MV A 400/220 kV
ICTs. Considering the connectivity of 3480 MW granted at 220 kV level of Fatehgarh-1V
PS(Sec-11), augmentation of 3x500 MV A ICTs are required to be taken up matching with the
above scheme for evacuation of power aswell asto meet N-1 compliance.

Grid-India enquired about RE generation being interconnected at Fatehgarh-1V PS(Sec-I).
CTU stated that at Fatehgarh-1V PS (Sec-1), about 2025MW connectivity is granted and both
the sections i.e. section-I & |1 shall be electrically isolated through sectionalizer (normally
open) with compliance will be separate for both the sections. Accordingly, N-1 of 400/220kV
ICTsis being ensured in both the sections. CEA agreed for the proposal.

Accordingly, the following ICT augmentation scheme is agreed (in 29th CMETS-NR) at
Fatehgarh-1V PS(Sec-11) PSin ISTS:

» Augmentation with 400/220 kV, 3x500 MVA (6th ,7th & 8th) ICTs at Fatehgarh-1V
PS(Sec-11) along with associated transformer bays
765400/ 220 kV Fatehgarh-IV PS

kY- 220 kv

§ z

= 3

s F

Fatshgarh- Il Sae-2} = = m e E = 3

-------- Y i e o
. oo e =Y BE GENETALOTS
X HOfLiTkY | 2025 MW|
S BRI,
swoti == = X

Baaurar= = =—- a007220kY E

W1 - g

Fatebgarhe-iil [$e4-2) H ________ _{-_-‘n b o s

= Jj, ¥ e i Gunereiore
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= 1
dir Bid
2l kY g [Umdir Bidcing)
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a1
" . p— | E—
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Figure 4-4: Schematic of 765/400/220 kV Fatehgarh-IV PS

Above scheme was also discussed in 21st NCT meeting held on 06/08/24 & NCT approved
the scheme of Augmentation with 400/220 kV 3x500 MV A (6th to 8th) ICTs at Fatehgarh-1V
PS(Section-11) under TBCB route. The scheme details are as below:

Project Name - Augmentation with 400/220 kV, 3x500 MVA (6th ,7th & 8th) ICTs at
Fatehgarh-1V PS(Sec-11)

3x500 MVA (61 ,7" & 8") ICTs
at Fatehgarh-1V PS(Sec-I1) aong
with associated transformer bays

Estimated Cost : 167.79 Cr

ICT - 3nos.

e 400kV ICT bays— 3 nos.
e 220kV ICT bay — 3 nos.

Sl. Scope of the Transmission Item Description I mplementation
No. Scheme Timeframe.
1. Augmentation with 400/220 kV,e 500 MVA, 400/220 kV | Matching with

Rgjasthan REZ Ph-
IV (Part-2:5.5 GW)
Scheme

(Rgjasthan REZ Ph-
IV (Part-255 GW)

Scheme  expected
SPV transfer:
Aug’24)

Total Estimated Cost: | T 167.79 Crore

e. Augmentation with 400/220 kV 1x500 MVA(3rd & 4th) ICT at Barmer-lI PS

In the 29th CMETS-NR meeting held on 17/05/24, it was deliberated that At present total
connectivity granted at Barmer-1 PSis 3050 MW at 220 kV. Out of this 3050 MW, 1350 MW
connectivity is granted with Transmission System for evacuation of power from Rajasthan
REZ Ph-IV (Part-2:5.5 GW) (Jaisalmer/ Barmer Complex) scheme. The connectivity beyond
1350 MW(upto 4000 MW) is being granted with Rgasthan REZ Ph-1V (Part-4:3.5 GW)
scheme which was recently approved in the 19th NCT meeting held on 29.04.2024.

Establishment of 765/400/220kV Barmer-1 PS (765/400KV: 3x1500MVA, 400/220KV:
2x500MVA) and associated system is currently under bidding as part of “Transmission System
for evacuation of power from Rgasthan REZ Ph-1V (Part-2:5.5 GW) (Jaisamer/Barmer
Complex)” and is expected to be awarded in May’24. Therefore, considering the connectivity
of 1350 MW granted at 220 kV level of Barmer-1 PSwith Ph-1V Part-2 scheme, augmentation
of 1x500 MV A ICT (3rd) isrequired to be taken up matching with the above scheme(Rajasthan
REZ Ph-IV (Part2:5.5 GW)) for reliable evacuation of power.

CEA stated that with 1350MW quantum at Barmer-1 PS, N-1 compliance also needs to be
taken care and therefore 2 nos. of 400/220kV ICTs(3rd & 4th) shall be required for evacuation
as well as to meet N-1 requirement. CTU stated that considering 4000MW RE quantum
(Potential) at 220kV level of Barmer-1 PS, total 9 no’s, of ICTs are required for evacuation as
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well as to meet N-1 compliance. Out of 9 nos. of ICTs, 2nos. of ICTs (1st & 2nd) were
approved as part of Rgjasthan REZ Ph-1V (Part-2:5.5 GW) scheme and 5x500MV A ICTs (5th
to 9th ) is aso approved in recent NCT meeting as part of Rgjasthan REZ Ph-1V (Part-4:3.5
GW) scheme and with proposed augmentation (3rd ICT), total 8 nos. ICTsis being considered
whereas 9th ICT can be taken at later stage to meet N-1 compliance requirement. CEA stated
that there is some time gap (5-6 months) in commissioning of two schemesi.e. REZ Ph-1V
(Part-2:5.5 GW) & REZ Ph-1V (Part-4:3.5 GW) and for such period 400/220kV ICTswill be
n-1 non-compliant. CEA stated that 2x500MV A (3rd & 4th) may be considered. SECI enquired
whether GNA Operationalization of RE applicants at Barmer-I PS may also be affected in
absence of 4th ICT required to meet N-1 compliance. CTU stated that GNA Operationalization
of RE applicants will not be dependent on ICT required to meet N-1 compliance, however
considering discussions in meeting, 400/220 kV, 2x500 MV A (3rd & 4th) ICTs at Barmer-I
PSis considered to meet power evacuation as well as transformer n-1 requirement.

Accordingly, the following ICT augmentation scheme is agreed (in 29th CMETS-NR) at
Fatehgarh-1V PS(Sec-11) PSin ISTS:

Augmentation with 400/220 kV, 2x500 MV A (3rd & 4th) ICTs at Barmer-1 PS along with
associated transformer bays

765/400/220 kV Barmer-1 PS

SFah == _ﬂ_ = ICT-1 & BCT-21 IHS00RTN
|Uneler Hiﬂ.n‘l
=

_____ {E:' RE Ganaratarg

rjhl
bdartadl = —H——— _";‘__1.,,'_1““ (3SS0MW)
RSN KY === i
Sl 500 R, “\

765 kv o \\
________ = r"|". LIS A

o HET-E B BET-A | 3u550 MA|
Fatebigarh=1% PS5 (Secell]m - ---'I'I--- ICT-5 e @ Sa 5000 VA s he Aggmenied
[Under Bidding]
Farehparh-10 PS5 [S=c-18) ——4'— —————— P

Figure 4-5: Schematic of 765/400/220 kV Barmer-I PS

Above scheme was also discussed in 21st NCT meeting held on 06/08/24 & NCT approved the
scheme of Augmentation with 400/220 kV 2x500 MV A (3rd & 4th) ICTs at Barmer-I PS
under TBCB route.The scheme details are as below:

Project Name- Augmentation with 400/220 kV, 2x500 MV A (3"& 4th) ICTsat Barmer-1 PS
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Sl Scope of the Transmission Item Description I mplementation

No. Scheme Timeframe.

2. | Augmentation with 400/220(e 500 MVA, 400/220 kV | Matching with
kV, 2x500 MVA (39 & 4")| ICT-2nos. Rajasthan REZ Ph-

ICTs at Barmer-1 PSaong with [e 400kV ICT bays—2nos. |1V (Part-2.5.5 GW)
associated transformer bays e 220kV ICT bay — 2 nos. Scheme

(Rgjasthan REZ Ph-
IV (Part-2:55 GW)

Aug’24)

Scheme  expected
SPV transfer:

Total Estimated Cost: | T 111.86 Crore

f. Transmission system strengthening to facilitate evacuation of power from
Bhadla/Bikaner complex

Comprehensive Transmission scheme for evacuation of power from Ragjasthan REZ Ph-IV
(Part-1) (Bikaner Complex) is under implementation for power transfer of 7.7GW incl. 4AGW
from Bikaner-111 PS. The scheme comprises 765kV EHVAC corridor from Bikaner-111 PS
towards|oad centers of Delhi/UP. As part of the above scheme, 765 kV Bikaner-111 -Neemrana
2xD/c and Neemrana-1l — Bareilly (PG) D/c lines are being implemented.

Further, as part of Rajasthan REZ Ph-111 (20GW) Transmission scheme, Bhadla-111 & Ramgarh
PS are being established for integration of 6.5GW & 2.9 GW RE potential respectively.
Ramgarh PSisalso being inter-connected with Bhadla-111 for evacuation of RE power. In order
to facilitate evacuation of 9.4GW RE power from Ramgarh/Bhadla-111 PS (6.5GW+2.9GW)
from Bhadla-11l onwards, 765kV Bhadla-111 - Sikarll D/c line with implementation schedule
of Mar’25 [for about 2.9GW power transfer requirement] as well as 6GW HVDC corridor
(+800kV Bhadla (HVDC) -Fatehpur (HVDC)) with implementation schedule of Feb’28 (Pole-
1) & Aug’28 (Pole-2) is being implemented as part of Ph-111 scheme.

Accordingly, in 19th CMETS-NR meeting, 765kV Bhadla-I11 - Bikaner-111 D/clinewas agreed
to meet evacuation requirement from Bhadla-I11 PS onwards for some RE generators coming
up in 2025-26 aswell as Optimal utilization of EHV AC transmission system beyond Bikaner-
11 PS while providing flexibility of power transfer from Bhadla/Bikaner RE clusters. The
scheme is under bidding.

To facilitate above evacuation of power aswell asto meet N-1 criteria(beyond 765kV Bareilly
S/s), additional 400 kV corridor i.e. 400kV Bareilly(765/400kV) — Barelly(PG) D/c line
(Quad) (2nd) along with augmentation with 1x1500 MVA, 765/400 kV ICT at Barellly
(765/400kV) S/s (3rd) is proposed. The above strengthening schemeis aso included as part of
connectivity system of various RE applications granted at Bikaner-111.
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CEA agreed for the proposal, however they enquired about short circuit of 400kV
Bareilly(765/400kV) & Barelly(PG) S/s. CTU stated that short circuit level of 400kV
Bareilly(765/400kV) is about 52kA (designed capacity:50 kA) & 400kV Bareilly(PG) S/sis
about 51kA (designed capacity: 40 kA), however with above proposed scheme short circuit
level increase marginaly (1-2kA) on both the substations. CTU stated that to reduce short
circuit level of various substation in NR, wherein short circuit level is already high (from
designed capacity), measures will be taken as part of comprehensive scheme in a phased
manner. Grid India stated that scheme is agreeabl e and they do not have any comment on above
scheme.

POWERGRID vide mail 21.01.23 confirmed the space availability for 765/400kV ICT (3rd)
a Bareilly (PG) (765/400kV) as well as 2 nos. of 400kV line bays each at Bareilly (PG)
(765/400kV) and Bareilly (PG) (400kV).

NCT (19th NCT held on 29/04/2024) decided implementation of the Transmission system
strengthening to facilitate evacuation of power from Bhadla/Bikaner complex to be undertaken
under TBCB.

Summary of the scheme is given below:

Sl Name of the scheme and Estimated Remarks

No. | tentative implementation Cost
timeframe (X Crores)

1 Transmission system strengthening to 198.75 Recommended
facilitate evacuation of power from under TBCB
Bhadla/Bikaner complex route with

PFCCL as
Tentative implementation timeframe : 18 BPC
months from the date of SPV transfer

Detailed scope of the schemeis given below:

Sl. | Scope of the Transmission Scheme Item Description
No.
1. |400 kV Bareilly (765/400 kV) —|Linelength:4kms
Bareilly (PG) D/c line (Quad) (2™)

¢ 400 kV line bays -2 Nos. (at Bareilly
(765/400 kV) Sis

¢ 400 kV line bays - 2 Nos. (at Bareilly|
(PG) Sy)

2. | Augmentation with 1x1500 MVA, | e 765/400 kV, 1500 MVA ICT - 1 No.
765/400 kV ICT (3% at Bareilly|e 765kV ICT bay - 1 No.

(765/400kV) Si's 400 kV ICT bay - 1 No.

PAGE | 37



ISTS ROLLING PLAN

Note:
e Thelinelengths mentioned above are approximate as the exact length shall be obtained
after the detailed survey
e POWERGRID to provide space for 2 Nos. of 400 kV line bays each at Bareilly
(765/400 kV) and 400 kV Bareilly (PG) S/s
e POWERGRID to provide space for 1500 MVA ICT at Bareilly (765/400 kV) aong
with its associated bays.

g. Transmission system for evacuation of power from Fatehgarh/Barmer Complex
aspart of Rajasthan REZ Ph-1V (Part-4 :3.5 GW) [Fatehgarh/Barmer Complex]

Considering grant of connectivity to RE generators in Fatehgarh/Barmer complex as well as
for evacuation of power beyond above complex, transmission scheme for evacuation of power
from Fatehgarh/Barmer Complex as part of Rgjasthan REZ Ph-1V (Part-4 :3.5GW) has been
envisaged. The scheme shall also facilitate evacuation of additional RE power evacuation from
Nagaur complex (2 GW) which will require some immediate transmission system requirement
i.e. 400/220 kV ICTs and 220 kV line bays along with NR-WR inter regional corridors.

The transmission scheme was discussed and technically approved in the 71st NRPC meeting
held on 29.01.2024 and recommended to NCT. Further, reactive compensation of some of the
lineswas modified and the same was approved in 49th TCC/72nd NRPC meeting held on 29th-
30th March 2024.

Scheme was deliberated in 27" CMETS-NR meeting held on 10.01,24. In the meeting RV PN
stated that they do not have any drawl requirement in future from proposed Merta-2 S/s. In
view of envisaged RE potential in Nagaur distt., space provision to be kept for 220kV scope
i.e. 400/220kV ICTs., 220 kV line bays for drawl & 220kV Sectionalization bay for RE
injection

Considering grant of connectivity to RE generators in Fatehgarh/Barmer complex as well as
for evacuation of power beyond above complex, Transmission system for evacuation of power
from Fatehgarh/Barmer Complex as part of Rgasthan REZ Ph-1V (Part-4 :3.5 GW)
[Fatehgarh/Barmer Complex]was agreed in Joint study meetings (28.12.23 & 09.01.24) aswell
asin 27" CMETS-NR mesting held on 10.01.24. The scheme shall also facilitate evacuation
of additional power evacuation from Nagaur complex (2GW) for which some immediate
transmission system requirement from Nagaur complex and Inter regional corridors
requirement shall be assessed
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Figure 4-6: Transmission system for Rajasthan REZ Ph-1V (Part-4 :3.5GW) [ Fatehgarh/Barmer complex]

NCT (in 19" NCT held on 29/04/2024) recommended implementation of the Transmission
system for evacuation of power from Rajasthan REZ Ph-1V (Part-4: 3.5 GW): Part A and Part
B to be undertaken under TBCB.

Transmission system for evacuation of power from Rajasthan REZ Ph-1V (Part-4: 3.5 GW):
Part A

Summary of the scheme is given below:

Sl | Name of the scheme and tentative | Estimated Cost (| Remarks
No. | implementation timeframe Crores)

1 Transmission system for evacuation of | 5,845.93 Recommended under
power from Rgasthan REZ Ph-1V TBCB route with
(Part-4: 3.5 GW): RECPDCL asBPC

Part A Tentative implementation
timeframe: 24 months from the date of
SPV transfer
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S.

No.

Description of Transmission Element

Scope of work

(Type of Substation/Conductor
capacity/km/no. of baysetc.)

Augmentation with 765/400 kV, 2x1500
MVA Transformer (4th & 5th) at
Barmer-I PS

e 765/400kV 1500 MVA ICTs- 2
nos.

e 765kV ICT bays-2 no.

e 400KkV ICT bays- 2 no.

Augmentation of 5x500 MVA (5" to
9th), 400/220 kV ICTs at Barmer-I PS

e 400/220 kV 500 MVA ICTs- 5
nos.

e 400KV ICT bays-5 nos.

e 220kV ICT bays- 5 nos.

220kV line bays (6 nos) for RE
connectivity at Barmer-1 PS

e 220KkV line bays- 6 nos.

400kV Sectionalizer bay (1 set), 220kV
Sectionalizer bay (1 set) along with
220kV BC (1 nos.) and 220 kV TBC (1
nos.) at Barmer-1 PS

e 400KV Sectionalier bay: 1 set

e 220KV Sectionalizer bay: 1 set

e 220kV BC (1nos.) bay and 220
kV TBC (1 nos.) bay

STATCOM (2x+300MVAr) along with
MSC (4x125 MVAr) & MSR (2x125
MVAr) along with 2 nos. 400 kV bays at
Barmer-1 PS

e STATCOM  (2x+300MVAr)
MSC (4x125 MVAr) & MSR
(2x125 MV Ar)

e 400KV bays at Barmer-1 PS— 2
nos.

Fatehgarh-1V PS (Sec-2) — Barmer-1 PS
400kV D/c line (Quad)

Line Length ~45 km (Quad)

¢ 400 kV line bays at Fatehgarh-1V
PS (Sec-2) — 2 nos.

¢ 400 kV line bays at Barmer-1 PS —
2 nos.

Establishment of 765/400kV, 2x1500
MVA S/sat suitablelocation near Ghiror
(Distt. Mainpuri) aong with 2x240
MVAr (765kV) & 2x125 MVAr
(420kV) bus reactor at Ghiror S/s (UP)

Futureprovisionsat Ghiror S/s:
Space for

e 765/400kV ICTsaong with bays- 4

Ghiror S/s- AIS

e 765/400 kv 1500 MVA ICTs 2
nos. (7x500 MVA including one
spare unit)

e 765 kV ICT bays-2 no.

¢ 400 kV ICT bays- 2 no.

e 765kV linebays: 8 nos. (for LILO
of Aligarh(PG)-Orai(PG) Dlc,
LILO of Aga (PG) -
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Sl. | Description of Transmission Element Scope of work
No- (Type of Substation/Conductor
capacity/km/no. of baysetc.)
e 765kV linebaysaongwith switchable | Fatehpur(PG) Slc &  765kV
line reactors— 6 interconnection with Dausa S/s)
e 765kV Bus Reactor along with bay: 1 | e 400kV line bays : 2 nos. (for
nos. 400kV  interconnection  with
* 400kV linebaysalong with switchable | Firozabad (UPPTCL) S/s)
line reactor —6 ¢ 240 MVAr Bus Reactor-2 no.
« 400 kV Bus Reactor along with bays: | (7x80 MVAr, including one spare
1 no. unit)
e 400kV Sectionalizer bay: 1 set e 765 kV Busreactor bays-2 no.
e 400/220kV ICT aong with bays -4 | ® 125 MVAr Bus Reactor-2 nos.
nos. ¢ 400 kV Bus reactor bays- 2 no.
e 220 kV line bays for drawl -6 nos. ¢ 110MVAr spare reactor unit
e 220kV Sectionalizer bay: 1 set (single phase)-1 no.
¢ 220 kV BC (2 nos.) bays and 220 kV
TBC (2 nos.) bays
e STATCOM (2x+300M VA,
Ax125MVAr MSC, 2x125MVAr
MSR) along with 400kV bays (2 nos.)
8 | Dausa - Ghiror 765 kV D/c line along | Line Length -305 km
with §3OMVAr switchable Iine. reactor | 765 KV, 240 MVAr switchable
qt Ghiror end and 240 MV Ar S\Nltcl_wabl_e line reactors at Dausa S/s end— 2
line reactor at Dausa end for each circuit n0S.
of Dausa - Ghiror 765 kV D/c line « 765 KV. 330 MVAr switchable
linereactors at Ghiror S/s S/send-
2 nos.
e Switching equipment for 765kV,
240 MVAr switchable line
reactors at Dausa S/s end — 2 nos.
e Switching equipment for 765kV,
330 MVAr switchable line
reactors at Ghiror S/send — 2 nos.
9 LILO of both ckt of 765 kV Aligarh | Length -15km (LILO length)

(PG) -Ora (PG) D/c line a Ghiror S/s
along with 240 MVAr switchable line
reactor for each circuit at Ghiror S/send
of 765 kV Ghiror -Orai (PG) D/cline

e 765 kV, 240 MVAr switchable
line reactors at Ghiror S/s end— 2
nos.

e Switching equipment for 765kV,
240 MVAr switchable line
reactors at Ghiror S/send — 2 nos.
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Sl. | Description of Transmission Element Scope of work

No.
(Type of Substation/Conductor

capacity/km/no. of baysetc.)

10 | LILO of one ckt of 765kV Agra (PG) — | Length -30km (LILO length)

Fatehpur (PG) 2xS/c line at Ghiror along _

with 240 MVAr switchable line reactor | ® 76> KV, 240 MVAr switchable

a Ghiror end of 765 kv Ghiror - | |nereactorsat Ghiror Sfs end- 1

Fatehpur (PG) line no.

e Switching equipment for 765kV,
240 MV Ar switchable line reactor
at Ghiror S/send — 1 no.

11 | 400kV Ghiror-Firozabad (UPPTCL) D/c | Line Length ~50 km (Quad)

line (Quad)

12 | 2 nos. 765kV line bays at Dausa S/s e 765 kV linebays at DausaS/s — 2

nos
13 | 2 nos. 400kV line bays at Firozabad | ¢ 400 kV line bays at Firozabad
(UPPTCL) Sis (UPPTCL) S/s— 2 nos

Note:

The line lengths mentioned above are approximate as the exact length shall be obtained
after the detailed survey

Developer of Fatehgarh-1V PS (Sec-2) & Barmer-I PS shall provide space for 2 Nos. of
400 kV line bays each at Fatehgarh-1V PS (Sec-2) & Barmer-I PS

Developer of Barmer-1 PS shall provide space for 765/400 kV 1CTs(2x1500 MVA),
400/220 kV ICTs (5x500 MVA), 220 kV line bays(6 Nos.), 400 kV Sectionalizer bay (1
set), 220 kV Sectionalizer bay (1 set), 220kV BC (1 Nos), 220 kv TBC (1 Nos.),
STATCOM & associated 2 Nos. of 400 kV bays at Barmer-1 PS

UPPTCL shall provide space for 2 Nos. of 400 kV line bays at Firozabad S/s
POWERGRID shall provide space for 2 Nos. of 765 kV line bays at Dausa S/s along with
space for 2 Nos. of 240 MV AR switchable line reactors

Transmission system for evacuation of power from Ragasthan REZ Ph-I1V (Part-4: 3.5 GW):
Part B

Summary of the schemeis given below:

Sl Name of the scheme and Estimated Remarks
No. | tentativeimplementation Cost
timeframe (Z Crores)
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Transmission system for evacuation of power from
Rajasthan REZ Ph-1V (Part-4 :3.5 GW): Part B

Tentative implementation timeframe : 24 months
from the date of SPV transfer

Recommended
under TBCB
route with
RECPDCL as
BPC

6,394.94 Cr

Detailed scope of the scheme:

Sl.

No.

Description of Transmission
Element

Scope of work

(Type of Substation/Conductor
capacity/km/no. of baysetc.)

> Establishment of 765/400 kV, 2x1500
MVA S/s at suitable location near
Merta (Merta-II Substation) along
with 2x240 MV Ar (765kV) & 2x125
MVATr (420kV) bus reactor at Merta-
IT S/s

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

e 765/400kV ICTsalong with bays-
4

e 765 kV line bays aong with
switchable line reactors — 8

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

e 400 kV line bays along with
switchable line reactor —8 nos.

e 400KV line bays— 2 nos.

e 400 kV Bus Reactor aong with
bays: 1 no.

e 400kV Sectionalizer bay: 2 sets

e 400/220kV ICTs dong with bays
-4 nos.

o 220 kV line baysfor RE injection
-5 nos.

e 220KV Sectionalizer bay: 2 set

e 220 kV BC (2 nos.) bays and 220
kV TBC (2 nos.) bays

Merta-1l S/s-AlS

e 765/400 kV 1500 MVA ICTs 2
nos. (7x500 MVA including one
spare unit)

e 400/220 kV 500 MVA ICTs -2
Nos.

e 765KkV ICT bays-2 no.

e 400KV ICT bays- 4 no.

e 220kV ICT bays- 2 no.

e 765kV line bays. 4 nos. (for
765kV  interconnection  with
Dausa S/s & Barmer-I PS)

e 400kV line bays. 2 nos. (for
400kV  interconnection  with
Beawar S/s)

e 240 MVAr Bus Reactor-2 no.
(7x80 MVAr, including one spare
unit)

e 765KV Bus reactor bays-2 no.

e 125 MVAr Bus Reactor-2 nos.

e 400 kV Busreactor bays- 2 no.

e 220 kV line bays. 3 nos. (for RE
connectivity)

e 220 kV BC (1 nos.) bay and 220
kV TBC (1 nos.) bay

e 110MVAr sgspare reactor
(single phase)-1 no.

unit
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Sl. Description of Transmission Scope of work
No. Element
(Type of Substation/Conductor
capacity/km/no. of baysetc.)
e STATCOM (2x+300M VA,
4x125MVAr MSC, 2x125MVAr
MSR) along with 400kV bays (2
nos.)
2 Barmer-1 PS — Merta-ll 765 kV D/c | Line Length -345 km
line along with 330 MVAr switchable | | 261\, 330 My Ar switchable line
line reactor for each circuitateachend | ' o Bormer-1 PS end- 2 nos.
lci’fnsarmer" PS—Mertall 765kV'DIC | | 765 v, 330 MVAT switchable line
reactors at Merta-11 S/s end- 2 nos.
e Switching equipment for 765kV,
330 MV Ar switchable line reactors
at Barmer-1 PS end — 2 nos.
e Switching equipment for 765kV,
330 MV Ar switchable line reactors
at Merta-ll S/s end — 2 nos.
¢ 110MVAr gpare reactor unit at
Barmer-1 PS (single phase)-1 no.
3 Merta-ll — Beawar 400 kV D/c line | Line Length ~55 km (Quad)
(Quad)
4 Merta-ll — Dausa 765 kV D/c line | Line Length -250 km
along with 240 M.\/A.r switchable line « 765 KV, 240 MVAr switchable line
reactor for each circuit at each end of
o reactors at Dausa S/s end— 2 nos.
Merta-1l — Dausa 765kV D/clineline « 765 KV, 240 MVAr switchable line
reactors at Merta-11 S/s end- 2 nos.
e Switching equipment for 765kV,
240 MV Ar switchable line reactors
at Dausa S/send — 2 nos.
e Switching equipment for 765kV,
240 MV Ar switchable line reactors
a Merta-1l PSend — 2 nos.
5 2 nos. 765kV line bays each at | e 765KV line bays at Barmer-1 PS —
Barmer-1 PS & Dausa S/s 2 nos.
e 765 kV line bays at Dausa S/s — 2
nos
6 2 nos. 400kV line bays at Beawar S/s | ¢ 400 kV line bays at Beawar S/s — 2

nos.
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Note:

e Thelinelengths mentioned above are approximate as the exact length shall be obtained
after the detailed survey

e Developer of Barmer-1 PS shall provide space for 2 Nos. of 765 kV line bays along
with space for 2 Nos. of 330 MV AR switchable line reactor and space for spare reactor
unit (110 MVAr) at Barmer -l PS

o Sterlite shall provide space for 2 Nos. of 400 kV line bays at Beawar S/s

e POWERGRID shall provide space for 2 Nos. of 765 kV line bays at Dausa S/s along
with space for 2 Nos. of 240 MV AR switchable line reactor

h. Transmission system for evacuation of power from Rajasthan REZ Ph-V (Part-1
:4 GW) [Sirohi/Nagaur] Complex, Transmission scheme

In 30" CMETS -NR meeting held on 18/06/2024 It was deliberated that Renewable Energy
Zones (REZs) were identified by MNRE/SECI with atotal 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 was evolved.

Large no. of applicationsfrom new RE generators have been received for connectivity at Sirohi
and Nagaur/Merta complexes. Therefore, atransmission system for evacuation of power from
Rajasthan REZ Ph-V (Part-1 :4 GW) [Sirohi/Nagaur] Complex, is evolved. It was discussed
that Merta S/s is under bidding as part of “Transmission system for evacuation of power from
Rajasthan REZ Ph-1V (Part-4: 3.5 GW): Part B” scheme which was recommended to be
implemented through TBCB route with RECPDCL as BPC in 19th NCT meeting held on
29.04.2024. MoP vide Gazette D no. CG-DL -E-14062024-254705 dated 14.06.24 notified the
above transmission scheme. It was decided that transmission system for immediate evacuation
of power from Merta-ll PS as part of transmission system for evacuation of power from
Rajasthan REZ Ph-V (Part-1 :4 GW) [Sirohi/Nagaur] Complex [approx Rs 197 Cr] shall be
included in the scope of Transmission system for evacuation of power from Rgasthan REZ
Ph-1V (Part-4: 3.5 GW): Part B. Therefore, following scope may be incorporated in the
mentioned schemei.e. Transmission system for evacuation of power from Rajasthan REZ Ph-
IV (Part-4: 3.5 GW): Part B

e 3x500 MV A, 400/220 kV ICTs at Merta-11 S/s along with associated transformer bays
e 4 Nos. 220 kV line bays at Merta-1l S/sfor RE interconnection

e 220 kV Sectionalizer bay (1 set) along with 220 kV BC (1 No.) bay and 220 kV TBC (1 No.)
bay at Merta-1l S/s
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The revised scope of above scheme (Rajasthan REZ Ph-1V (Part-4: 3.5 GW): Part B) will be
as mentioned below:

MVA S/s at suitable location near Merta
(Merta-II Substation) along with 2x240
MVAr (765kV) & 2x125 MV Ar (420kV)
bus reactor at Merta-II S/s

Merta-Il S/s-AlS

e 765/400 kV 1500 MVA ICTs 2 Nos.
(7x500 MV A including one spare unit)

e 400/220 kV 500 MVA ICTs-2 Nos.

e 765KV ICT bays-2 Nos.

e 400KV ICT bays- 4 Nos.

e 220kV ICT bays- 2 Nos.

e 765KV line bays. 4 Nos. (for 765kV
interconnection with Dausa S/s &
Barmer-1 PS)

e 400 kV line bays: 2 Nos. (for 400 kV
interconnection with Beawar S/s)

e 240 MVAr Bus Reactor-2 Nos. (7x80
MV Ar, including one spare unit)

e 765KV Bus reactor bays-2 Nos.

e 125 MVAr Bus Reactor-2 Nos.

e 400 kV Bus reactor bays- 2 Nos.

e 220 kV line bays: 3 Nos. (for RE
connectivity)

e 220 kV BC (1 No.) bay and 220 kV
TBC (1 Nos.) bay

e 110 MVAr spare reactor unit (single
phase)-1 Nos.

Future provisions at Merta-II S/s:
Space for
e 765/400kV ICTsaong with bays- 4
e 765 kV line bays aong with
switchable line reactors— 8

S.No. | Earlier Scope of Transmission Scheme | Revised Scope of Transmission
Scheme
1 Establishment of 765/400 kV, 2x1500 | Establishment of 765/400 kV, 2x1500

MVA S/s at suitable location near Merta
(Merta-II Substation) along with 2x240
MVATr (765 kV) & 2x125 MVAr (420
kV) bus reactor at Merta-11 S/s

Merta-Il S/s-AIS

e 765/400 kV 1500 MVA ICTs- 2 Nos.
(7x500 MVA including one spare
unit)

e 400/220 kV 500 MVA ICTs-5 Nos.

e 765KkV ICT bays-2 Nos.

e 400kV ICT bays- 7 Nos.

e 220kV ICT bays- 5 Nos.

e 765KV line bays: 4 Nos. (for 765kV
interconnection with Dausa S/s &
Barmer-1 PS)

e 400KV line bays: 2 Nos. (for 400 kV
interconnection with Beawar S/s)

e 240 MVAr Bus Reactor-2 Nos. (7x80
MV A, including one spare unit)

e 765KV Bus reactor bays-2 Nos.

e 125 MVAr Bus Reactor-2 Nos.

e 400 kV Busreactor bays- 2 Nos.

e 220 kV line bays: 7 Nos. (for RE
connectivity)

e 220 kV BC (2 No.) bay and 220 kV
TBC (2 Nos.) bay

e 110 MVAr spare reactor unit (single
phase)-1 Nos.

e 220 kV sectionalizer bay (1 set)

Future provisions at Merta-II S/s:
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S.No.

Earlier Scope of Transmission Scheme

Revised Scope of Transmission
Scheme

e 765kV Bus Reactor along with bay: 1
Nos.

e 400 kV line bays dong with
switchable line reactor -8 Nos.

e 400KV line bays— 2 Nos.

e 400 KkV Bus Reactor along with bays:
1 Nos.

e 400KV Sectionalizer bay: 2 sets

e 400/220kV ICTs aong with bays -4
Nos.

e 220 kV line bays for RE injection -5
Nos.

e 220KkV Sectionalizer bay: 2 set

e 220kV BC (2 Nos.) bays and 220 kV
TBC (2 Nos.) bays

e STATCOM (2x+300M VA,
4x125MVAr MSC, 2x125MVAr
MSR) along with 400kV bays (2
Nos.)

Space for

e 765/400kV ICTsaong with bays- 4

e 765 kV line bays aong with
switchable line reactors — 8

e 765kV Bus Reactor along with bay: 1
Nos.

e 400 kV line bays dong with
switchable line reactor -8 Nos.

e 400KkV line bays— 2 Nos.

e 400 kV Bus Reactor along with bays:
1 Nos.

e 400kV Sectionalizer bay: 2 sets

e 400/220kV ICTs along with bays -1
No.

e 220 kV line bays for RE injection -1
No.

e 220 kV Sectionalizer bay: 1 set

e 220 kV BC (1 No.) bays and 220 kV
TBC (1 No.) bays

e STATCOM (2x+300M VA,
4x125MVAr MSC, 2x125MVAr
MSR) along with 400kV bays (2
Nos.)

Barmer-I PS — Merta-ll 765 kV D/c line
along with 330 MVAr switchable line
reactor for each circuit at each end of
Barmer-1 PS— Merta-Il 765 kV D/cline

Merta-Il — Beawar 400 kV D/cline
(Quad)

Merta-ll — Dausa 765 kV D/c line along
with 240 MV Ar switchable line reactor
for each circuit at each end of Merta-11 —
Dausa 765kV D/clineline

2 Nos. 765kV line bays each at Barmer-I
PS & Dausa S/s

2 Nos. 400kV line bays at Beawar S/s

No Change
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Further, for Sirohi and Nagaur complexes, scheme for Transmission system for evacuation of
power from Rajasthan REZ Ph-V (Part-1: 4 GW) [Sirohi/Nagaur] Complex was recommended
by NCT (21st NCT meeting held on 06/08/24) under TBCB with above mentioned changesin

the scheme.

Summary of the scheme is given below:

Sl Name of the scheme and tentative Estimated Cost Remarks

No. | implementation timeframe (X Crore)

1 Transmission system for evacuation of | *5027.61 Cr Recommended
power from Rajasthan REZ Ph-V - under TBCB
(Part-1: 4 GW) [Sirchi/Nagaur] (NR Portion: route with
Complex %2897.4.4 Cr RECPDCL as

BPC
WR Portion :
Implementation timeframe: 24 months | 22130.21 Cr)
from allocation of project

Detailed scope of the schemeis given below:

Sl. Description of Transmission Element
No.

Scope of work
(Type of Substation/Conductor
capacity/km/no. of baysetc.)

Transmission system for immediate Evacuation of Power from Sirohi S/s (2 GW)

1 | 5x500 MVA, 400/220 kV ICTs at Sirohi S/s
along with transformer bays

e 400/220 kV 500 MVA ICTs- 5 Nos.
e 400 kV ICT bays-5 Nos.
e 220kV ICT bays- 5 Nos.

2 | 6 Nos. 220 kV line bays at Sirohi S/s for RE
interconnection

e 220kV line bays— 6 Nos.

3 | 220 kV Sectionalizer bay (1 set) along with
220 kV BC (2 Nos.) bay and 220 kV TBC (2
Nos.) bay at Sirohi S/s

e 220 kV Sectionalizer bay (1 set)
e 220 kV BC (2 Nos.) bay and 220 kV
TBC (2 Nos.) bay

Transmission system for Common Evacuation of Power from Sirohi PS (2 GW) & Merta-l|

PS (2 GW)

4 | Sirohi — Mandsaur PS 765KV D/c line along
with 240 MVAr switchable line reactor at
Sirohi end and 330 MVAr switchable line
reactor at Mandsaur PS end for each circuit of
Sirohi — Mandsaur PS 765KV D/c line

Line Length -320 km (Approx)

e 765 kV line bays at Sirohi S/s— 2 Nos.

e 765KV linebaysat Mandsaur PS — 2 Nos.

e 765 kV, 240 MVAr switchable line
reactors at Sirohi S/s end- 2 Nos.

e 765 kV, 330 MVAr switchable line
reactors at Mandsaur PS end- 2 Nos.

e Switching equipment for 765kV, 240
MVAr switchable line reactors at Sirohi
S/send - 2 Nos.
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e Switching equipment for 765kV, 330
MVAr switchable line reactors at
Mandsaur PS end — 2 Nos.

5 | Mandsaur PS — Khandwa (New) 765kV D/c | Line Length ~260 km (Approx)

line along with 240 MVAr switchable line ]

reactor for each circuit a each end of | * 765KV linebaysat Manasaur PS—2 Nos.

Mandsaur PS — Khandwa (New) 765kV Dic | ® 769 KV line bays at Khandwa (New) — 2

line Nos. _ _

e 765 kV, 240 MVAr switchable line
reactors at Mandsaur PS end- 2 Nos.

e 765 kV, 240 MVAr switchable line
reactors at Khandwa (New) end- 2 Nos.

e Switching equipment for 765kV, 240
MVAr switchable line reactors at
Mandsaur PS end — 2 Nos.

e Switching equipment for 765kV, 240
MVAr switchable line reactors at
Khandwa (New) end — 2 Nos.

e Developer of Srohi S's shall provide space for 2 Nos. of 765 kV line bays, 400/220 kV ICTs, 220 kV line bays.
220 kV Sectionalizer bay along with 220 kV BC bay and 220 kV TBC bay, switchable line reactors (along with
switching equipment) at Srohi S's as per the scope

¢ Developer of Mandsaur PS shall provide space for 4 Nos. of 765 kV line bays, switchable line reactors (along
with switching equipment) at Mandsaur PS

o M/s Sterlite shall provide space for 2 Nos. of 765 kV line bays switchable line reactor (along with switching
equipment) at Khandwa S's

¢ The line lengths mentioned above are approximate as the exact length shall be obtained after the detailed survey
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Figure 4-7: Transmission system for evacuation of power from Rajasthan REZ Ph-V (Part-1: 4 GW) [ Srohi/Nagaur]
Complex

i. Implementation of 1 no. of 400 kV line bay at 765/400/220kV Bhadla-111 PS for
interconnection of M/s ReNew Solar (Shakti Six) Private Limited (450+550M W)
RE project

In the 23rd CMETS-NR meeting held on 29.08.2023, it was decided to grant connectivity
under GNA with one no. of 400 kV bay under ISTS scope a Bhadla-lll PS for
interconnection of RE Project of M/s ReNew Solar (Shakti Six) Private Limited (450+550
MW).

M/s ReNew Solar (Shakti Six) Private Limited sought the start date of connectivity from
31.12.25 for 550 MW & 31.03.2025 for 450 MW. However, considering the schedul e of
common transmission as well as bay implementation schedule, connectivity under GNA
was granted to M/s ReNew Solar (Shakti Six) Private Limited with the interim start date of
30.09.25. M/s ReNew Solar (Shakti Six) Private Limited has also submitted the Con-BGs.

M/s Renew vide letter 10.05.24 informed the revised commissioning schedule of their solar
power projects (550MW+450MW) to 31.03.26 and requested to change the start date of
connectivity & bay implementation date for both the applications (550+450 MW) to 31st
March 2026 in the final grant of Connectivity.
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Figure 4-9: Schematic of 765/400/220 kV Bhadla-111 PS

The scheme is under implementation with following details:

Project Name - Implementation of 1 no. of 400 kV line bay at 765/400/220kV Bhadla-111 PS
for interconnection of M/s ReNew Solar (Shakti Six) Pvt. Ltd.

765/400/220 kV  Bhadla-111 PSfor
interconnection of RE project (M/s
ReNew Solar (Shakti Six) Private
Limited)

Sl. | Scopeof the Transmission Scheme | Capacity/km Implementation
No. timeframe
1 1 no. of 400 kV line bay a |400kV linebay—1 | 31.03.26

no.

Total Estimated Cost:

INR 13.37 Crore

This scheme was awarded to POWERGRID through RTM mode vide CTU OM dated
14.06.2024 with an implementation time frame of 31.03.2026.

J. Augmentation of Transformation Capacity at 765/400/220kV Bikaner PS in
Rajasthan by 400/220kV, 1xX500 MV A ICT (4th)

Inthe 8th CMETS-NR meeting held on 30.06.22 and 56th NRPC meeting held on 29.07.22,
agenda for Implementation of "N-1" contingency at RE pooling substations in NR was
deliberated. In the meeting ICTs at RE pooling stations incl. 400/220kV, 500MVA (4th)
ICT at Bikaner PS was agreed to be taken up for implementation with timeframe of 15
months from the date of allocation of project or evacuation requirement beyond 1000 MW
at 220kV level of Bikaner PS whichever islater.
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Further agenda for implementation of "N-1" contingency at RE pooling substationsin NR was
deliberated in 73rd NRPC meeting held on 21.05.24. In the meeting it was mentioned that
under Connectivity Regulations 2009, Connectivity & LTA were different products. However,
subsequent to notification of GNA regulations, connectivity has become a single merged
product which is granted along with equal quantum of GNA.

At present, Bikaner (PG) S/s has 400/220 kV transformation capacity of 1000
MVA(2x500MVA). Further, 3rd 500MVA ICT is currently under implementation and is
expected to be commissioned by Jun’24. At present, 935 MW of RE is already interconnected
at Bikaner PS at 220 kV level and additional connectivity of 300 MW (70+105MW+125MW)
is aso granted to M/s Shikhar Surya (One) Pvt. Ltd. and applicant have completed the
necessary transition requirement of connectivity of 300MW from Connectivity regulations
2009 to GNA Regulations 2022.

Considering above, total connectivity of 1235 MW is granted at 220kV level of Bikaner (PG).
Therefore, thereisrequirement of 4th, 500MVA ICT at Bikaner (PG) to meet N-1 compliance
beyond 1000 MW at 220kV level.

In the 73rd NRPC meseting, It was also deliberated that considering project timelines of ICT
augmentation, implementation timeframe for above augmentation may be kept as 18 months
instead of 15 months due to practical issues. In view of the deliberations, Augmentation with
400/220 kV, 500 MV A (4th) ICT at Bikaner PS along with associated transformer bays was
agreed in 73rd NRPC meeting held on 21.05.24.

765/400/220 kV Bikaner PS

Bhadla-II —|-|—

Bikaner-11PS
(To be LILOed at Bikaner-IIl)

Bhadla (PG)—H— 765/400 kV

Connectivity Granted =2940 MW @'" =

ICT-1 (500MVA)

(D

ICT-4(500 MVA) to be augmented

400 kv

3x1500 MVA ICT-2(S00MVA) e EO)
i Connectivity
Khetri —H—
s Granted =1235 MW
™, ICT-3 (500MVA
-—1\ (‘l)-—__. ’3-‘\"\ )
Moga (P6)—H— 765/400kv |~ 1 R
765 ky 1x1500 MVA P
-------- | Memmmm———
~t

220 kv

Figure 4-10: Schematic of 765/400/220 kV Bikaner PS

The scheme is under implementation with following details:

Project Name - Augmentation of Transformation Capacity at 765/400/220kV Bikaner PSin
Rajasthan by 400/220kV, 1x500 MV A ICT (4th)
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Sl. | Scope of the Transmission | Capacity/km I mplementation
No. | Scheme timeframe
1 Augmentation of P 500 MVA, | 18 months from
Transformation Capacity at | 400/220 kV ICT- 1 no. the date  of
765/400/220kV Bikaner PS in |3 400 kV ICT bay | jssuance of OM
Rajasthan by  400/220kV, | _1no b .
. y CTUIL i.e

with associated transformer

-1
bays no

Total Estimated Cost: | INR 57.59 Crore

This scheme was awarded to POWERGRID through RTM mode vide CTU OM dated
18.07.2024 with an implementation time frame of 18 months from the date of issuance of OM
by CTUIL i.e. 18.01.2026

k. Augmentation with 400/220 kV, 1x500 MV A Transformer (11th) at Fatehgarh-2
PS

Augmentation with 400/220 kV, 1x500 MV A, Transformer (10th) at Fatehgarh-2 PS was
agreed as part of “transmission system for evacuation of power from REZ in Rajasthan (20
GW) under Phase-11I Part J” in Sth NCT meeting held on 25.08.2021 and 02.09.2021. In
that meeting, it was also agreed that Implementation of above ICT shall be taken up after
LTA of 4490 MW at 220 kV leve of Fatehgarh-2 PS. Subsequently, based on NCT
recommendation, MoP vide OM dated 01.12.2021 awarded above transmission scheme to
CTUIL with implementation timeframe of 15 months from MoP OM or evacuation
requirement beyond 4490 MW at 220 kV level of Fatehgarh-2 PS, whichever is later.
Further, CTUIL vide letter dated 02.12.2021 allocated above scheme to POWERGRID
based on MoP OM dated 01.12.2021.

220 kV level of Fatehgarh-2 PSisimplemented in two sectionsi.e. Section-I & 1. Further,
both the 220kV sections are implemented in geographically opposite sides (way apart from
each other and not electrically connected) as per GA and layout of pooling station.
However, 400 kV & 765 kV bus remained common for both the yards. At present, RE
Connectivity of 2490MW under GNA is granted at Section-I and 1970MW is granted at
Section-11, thus making total connectivity at Fatehgarh-2 PS as 4460MW which islessthan
4490 MW.

Subsequently, Manual on Transmission Planning Criteria was published by CEA in
Mar’23. As per the above, ‘N-1’ reliability criteria may be considered for ICTs at the ISTS
/ STU pooling stations for renewable energy based generation of more than 1000 MW. As
both the 220kV sections of Fatehgarh-2 PS are electrically isolated and have more than
1000MW RE connectivity in respective sections, ‘N-1’ criteria to be fulfilled at both the
sections. Keeping above in view, 1xX500MVA, 400/220kV ICT (6th) at Section-1 was
awarded which is under implementation (Jul’24).
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Considering requirement of 400/220kV ICT (in Fatehgarh-11 Section-11) for N-1 compliance
in Fatehgarh-11 PS |(Section-I1), it was proposed that 1x500 MV A, 400/220 kV ICT (now 11th
ICT) at Fatehgarh-Il PS as approved by MoP vide OM dated 01.12.2021 based on
recommendation in 5th NCT meeting may be taken up for implementation with 18 month
implementation schedul e considering present timeline for ICT augmentation (instead of earlier
15 months) to fulfil ‘N-1’ criteria as per CEA Manual on Transmission Planning Criteria, 2023.

After deliberations, NCT (in 20" NCT meeting dated 25/06/2024) approved modification in
the transmission scheme for “Augmentation with 400/220 kV, 1x500 MV A Transformer (10th)
at Fatehgarh-2 PS” as mentioned below so that same can be taken up for implementation:

Earlier (asper MOP OM dated 01.12.21)

Amendment

Augmentation with 400/220 kV, 1x500
MVA Transformer (10th) at Fatehgarh-2 PS

* 400/220 kV 500 MVA ICT:1 no
* 400 kV ICT bays — 1 Nos.
* 220 kV ICT bays - 1 Nos.

Implementation Timeframe- 15 months
from MOP OM or evacuation
requirement beyond 4490 MW at 220 kV
level of Fatehgarh-2, whichever islater

Augmentation with 400/220 kV, 1x500
MVA Transformer (11th) at Fatehgarh-11 PS
(5th ICT in Fatehgarh-11 section-11)

« 400/220 kV 500 MVA ICT:1 no
« 400 kV ICT bays — 1 no.
« 220 kV ICT bays - 1 no.

I mplementation Timeframe- 18 months
[for N-1 compliance in Fatehgarh-11 PS
(Section-11)]

4.4.2 Punjab

(a) Augmentation of Transformation Capacity at 400/220kV Malerkotla(PG) S/sin
Punjab by 400/220kV, 1xX500M VA ICT (4th)

The proposal was deliberated in the 21st CMETS-NR meeting held on 31.07.23. In the meeting
it was stated that from the loading pattern of Malerkotla ICTs (2x315+1x500 MVA), it was
observed that Loading of ICTs have reached maximum of about 830 MW (on 1130 MVA) in
past one year (Jun’22-Aug’22) in Paddy season of Punjab and reaching to N-1 limit level for
peak Loading of ICTs (~830 MW). Further from rolling plan studies (2027-28) aso, ICT
loading (~880MW) is breaching N-1 limitsincreasing in Paddy season load of Punjab.

POWERGRID vide mail dated 28.06.23 confirmed the space availability of 400/220kV
transformer (4th 1xX500MVA) along with transformer bays at 400/220kV Malerkotla S/s
(existing ICTs 2x315+1X500MVA). It was informed that 400kV side bay equipment shall be
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GIS type and 220kV side shall be routed to PSTCL yard through 220kV GIB/Cable whereas
220kV side ICT bay space may be confirmed by PSTCL.

CTU videmail 17.07.24 requested PSTCL to providetheir observations on requirement of ICT
at Malerkotla S/s w.r.t. present and future demand. It was also requested PSTCL to provide
details regarding space availability for 220kV side ICT bay at Ma erkotla Substation.

Inthe CMETS-NR meeting, PSTCL stated that space is available and same was communicated
to POWERGRID with 3-4 options along with most suitable option. CTU requested to provide
the SLD, which was shared by PSTCL on 31.07.23. PSTCL enquired about techno economics
of GIB/Cable. POWERGRID informed that based upon RoW issue and hindrance, the
selection could be made, however, cable would be cheaper than GIB if both the options are
feasible. PSTCL confirmed the requirement of ICT at Malerkotla S/sw.r.t. present and future
demand. GRID India stated that ICT augmentation at Malerkotla may be considered based on
PSTCL requirement, however, recently augmentation has been done at Patiala and this may
affect ICT loadings at Malerkotla too. PSTCL again confirmed that ICT shall be required in
paddy season and ICT loadings have been breached at Malerkotlafor someinstancesin present
Peddy season also despite of Patiala ICT augmentation. PSTCL also stated that as ICT
implementation may aso take about 2 years, same may be approved now so that ICT would
be available by 2025.

CTU stated that this ICT augmentation may require 21 months for implementation as it
involves 400kV side bay equipment of GIS type. Regarding 220kV side bay along with
GIB/cable, PSTCL requested that 220kV works may be implemented in ISTS by same
implementing agency assigned for transformer augmentation for better coordination,
however, if 220kV work is assigned to PSTCL, 21 months time is sufficient for 220kV bay
implementation. CEA also agreed for augmentation requirement at Malerkotla S/s. In view of
that it was decided that ICT augmentation along with 400kV & 220kV side bay equipment is
to beimplemented in ISTS.

POWERGRID vide mail 11.09.23 to PSTCL informed that POWERGRID is planning to lay
220kV cable for ICT-4 ,for connection with PSTCL's 220kV bus at PSTCL Malerkotla. For
this purpose, POWERGRID also sent proposed cable route to PSTCL for vetting purpose.
PSTCL vide mail 14.09.23 informed POWERGRID that Proposed Cable route Draft
Proposed Cable route (received through POWERGRID mail) is not feasible. PSTCL
requested POWERGRID to provide the feasible cable route for further necessary action.

Subsequently, a committee comprising members of CTUIL & POWERGRID has visited the
400/220 kV Malerkotla S/s on 10.02.2024 and explored the options of installing 4th ICT at
Maerkotla S/s, including the bays at MaerkotlaPSTCL S/s. Following was concluded in the
sitevisit report :
e For 220 kV connection between 400 kV and 220 kV side of Maerkotla S/s, underground
cable seemsfeasible.
e Spaceisavailablefor 4th ICT (400/220 kV, 1x500 MV A) at Maerkotla(PG) S/sincluding
the 400 kV GIS bays
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e Sufficient space is available in 220 kV (PSTCL) Maerkotla Switchyard for
accommodating one no. 220 kV (AlS) bay. PSTCL has proposed 220 kV AIS Bay at
location 3 for connecting the 4th ICT.

Kaithal (PG)

Ludhiana (PG }—o-——

Patiala (PG)

400/220 kV Malerkotla (PG) S/s

400 kV

ICT-1 (315 MVA)

ICT-2 (315 MVA)

‘ |CT-3:( 500 MVA)

Amritsar (PG)=———H—
Kurukshetra (PG) —H—

——H—— Malerkotla (PSTCL)

ICT-4 (500 MVA) to be Augmented

Figure 4-11: Schematic of 765/400/220kV Hisar (PG) S/s

The scheme is under implementation with following details:

Project Name - Augmentation of Transformation Capacity at 400/220kV Mal erkotla(PG) S/s

in Punjab by 400/220kV/, 1x500MV A ICT (4th)

400/220kV, 1xX500MVA ICT (4th)
along with associated transformer
bays*

*incl. extension of 400kV & 220
kV side of ICT through Cable/GIB.
400kV side bay equipment shall be
GIStype

> 400 kv ICT
bays (GIS)—1no. (in
new diameter with 1
no. additional bay for

diameter
completion)  (refer
note a)

> 220 kV ICT
bay — 1 no.

> 400kV  GIS
duct (1ph) — 100m

approx.

Sl. | Scopeof the Transmission Scheme | Capacity/km Implementation
No. timeframe
1 Augmentation of Transformation > 500 MVA,

Capacity at 400/220kV | 400/220 kV ICT - 1

Maerkotla(PG) S/s in Punjab by | no.

21 months from

the date of
issuance of OM
by CTUIL i.e

14.03.2026 (refer
note b)
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> 220kV Cable
(1ph) -  3200m
approx.

> 220 kV Cable
Termination Kit: 8
nos.

Total Estimated Cost: | INR 88 Crore

Note:

(b) In view of GIS substation, one complete 400kV diameter with three Circuit Breakers (one and half
switching scheme) shall be implemented at 400kV level for interconnection of ICT in one 400kV bay.
Utilization of another 400kV bay of the diameter shall be identified in future

(c) Best efforts shall be carried out to implement the transmission scheme within 18 months from the
issuance of OM by CTUIL i.e. 14.12.2025.

(d) PSTCL to provide space to ISTS licensee for implementation of 1 no. 220kV ICT bay (AIS) at 220kV
Malerkotla(PSTCL) switchyard for termination of the above 400/220kV, 1x500MVA ICT (4th) ICT at
220kV side.

This scheme was awarded to POWERGRID through RTM mode vide CTU OM dated 14.06.2024 with
an implementation time frame of 21 months from the date of issuance of OM by CTUIL i.e. 14.03.2026
(refer note b).

4.4.3 Jammu & Kashmir

(a)Transmission schemefor evacuation of power from Ratle HEP (850 MW) & Kiru
HEP (624 MW)

Ratle HEP (850 MW) has applied for connectivity with ISTS. Accordingly a Comprehensive
Transmission system for Ratle HEP has been identified. Recently CTU has received also
connectivity application from Kiru HEP (624 MW) with commissioning schedule of Sep’26
(01.09.26) for which comprehensive Transmission system identified for Ratle HEP
(commissioning progressively from 30.09.26) will be utilized along with some additional ICT
augmentations, if required. Therefore, the scheme may be considered combindly for Ratle (850
MW) & Kiru HEP (624 MW).

Above, transmission scheme was agreed in the 26th CMETS-NR meeting held on 01.12.23 &
reactive compensation was agreed in the 28th CMETS-NR meeting held on 27.03.24. Further
scheme was aso agreed in 49th TCC/72nd NRPC meeting held on 29th-30th Mar’24.
Transmission System was agreed in 20th National Committee on Transmission (NCT) held on
25.06.2024.
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After deliberations, NCT recommend/approved the transmission scheme for evacuation of
power from Ratle (850 MW) & Kiru (624 MW) HEPs under { TBCB- Rs. 1213.87 Cr.; RTM-
Rs. 195.67 Cr.} with the implementation time frame of 24 months.

Summary of the scheme is given below:

of power from Ratle HEP (850 MW)
& Kiru HEP (624 MW): Part-B

Tentative implementation timeframe :

24 Months or matching with
Transmission scheme for evacuation
of power from Ratle HEP (850 MW)
& Kiru HEP (624 MW) : PartA
scheme whichever is later

SI | Name of the scheme and tentative Estimated Cost (X | Remarks

No. | implementation timeframe Crores)

1 Transmission scheme for evacuation 1213.87 Recommended
of power from Ratle HEP (850 MW) under TBCB with
& Kiru HEP (624 MW): Part-A RECPDCL asBPC
Tentative implementation timeframe :
24 Months from the date of SPV
transfer

2 Transmission scheme for evacuation 195.67 Approved Under

RTM

Detailed scope of the schemeis given below:

Transmission scheme for evacuation of power from Ratle HEP (850 MW) & Kiru HEP (624

MW): Part-A
Description of Transmission Element Scope of work
S (Typeof
No. Substation/Conductor
capacity/km/no. of bays
etc.)
1 | LILO of 400 kV Kishenpur- Dulhasti line (Twin) at | LILO Length- 3km

Kishtwar S/s along with associated bays at Kishtwar S/'s e 400 kV Kishenpur -

Kishtwar (LILO section)
shall be on Twin HTLS
(with  minimum 2100
MVA capacity)
configuration
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No.

Description of Transmission Element

Scope of work

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

e 400 kV Dulhasti -
Kishtwar (LILO section)
shal be on Twin Zebra
configuration

e 400kV line bays at
Kishtwar — 2 nos. (GIS)
(line bays at Kishtwar S/s
end shal be raed
accordingly)

400 kV Kishenpur-Samba D/c line (Quad)

(only onecircuit isto be terminated at Kishenpur utilizing
1 no. of 400kV vacated line bay at Kishenur S/s (formed
with bypassing of one ckt of 400kV Kishtwar — Kishenpur
400kV D/cline(Quad) at Kishenpur) while second circuit
would be connected to bypassed circuit of 400kV
Kishtwar — Kishenpur line (Quad))

Length -36 km (Quad)

Bypassing of one ckt of 400kV Kishtwar — Kishenpur
400kV D/c line (Quad) at Kishenpur and connecting it
with one of the circuit of Kishenpur-Samba 400kV D/c
line(Quad), thus forming 400kV Kishtwar - Samba
(Quad) direct line (one ckt)

1x80 MVAr Switchable line reactor at Samba end of
400kV Kishtwar-Samba 400kV line-165km (Quad)
[formed after bypassing of 400kV Kishtwar — Kishenpur
line (Quad) at Kishenpur and connecting it with one of the
circuit of Kishenpur-Samba 400kV D/c ling(Quad))

o420 kV, 80 MVAr
switchable line reactors
at Samba S/s end- 1 nos.

e Switching equipment for
420kV, 80 MVAr
switchable line reactors
at Samba S/send -1 no

1x63 MVAr Switchable line reactor on each ckt at
Jallandhar end of Kishenpur— Jalandhar D/c direct line -
171km(Twin) (formed after bypassing both ckts of 400
kV Kishenpur — SambaD/cline (Twin) & 400 kV Samba
— Jalandhar D/c line (Twin) at Samba and connecting

e 420 kV, 63 MVAr
switchable line reactors
at Jallandhar S/s end- 2
nos.

PAGE | 59




ISTS ROLLING PLAN

No.

Description of Transmission Element

Scope of work

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

them together to form Kishenpur— Jalandhar D/c direct
line (Twin))

e Switching equipment for
420kV, 63 MVAr
switchable line reactors
at Jallandhar S/s end — 2
no

400kV Samba- Jalandhar D/c line(Quad)

(only onecircuit isto be terminated at Jalandhar utilizing
1 no. of 400kV vacated line bay at Jalandhar S/s (formed
with bypassing of 400kV Jaandhar — Nakodar line
(Quad) at Jalandhar) while second circuit would be
connected to bypassed circuit of Jalandhar —Nakodar
400kV line (Quad))

Line Length -145 km

1x80 MVAr Switchable line reactor at Samba end of
Samba—Nakodar direct line (Quad) (187km) formed after
bypassing of 400 kV Jalandhar — Nakodar line (Quad) at
Jalandhar and connecting it with one of the circuit of
Samba-Jalandhar 400 kV D/c ling(Quad Moose), thus
forming Samba—Nakodar line (Quad)

e 420 kV, 80 MVAr
switchable line reactors
at Samba S/s end- 1 no.

e Switching equipment for
420kV, 80 MVAr
switchable line reactors
at Samba S/send - 1 no.

Bypassing 400kV Jalandhar — Nakodar line (Quad) at
Jalandhar and connecting it with one of the circuit of
Samba-Jalandhar 400kV D/c ling(Quad Moose), thus
forming 400kV Samba—Nakodar (Quad) direct line

Note:

M/s Sterlite shall provide space for 2 Nos. of 400 kV line bays (GIS) at Kishtwar S/s
M/s POWERGRID shall provide space for 1 no. 80 MV Ar Switchable line reactor (along

with switching equipment) at Samba end of 400 kV Kishtwar-Samba 400 kV line

M/s POWERGRID shall provide space for 2 Nos. 63 MV Ar Switchable line reactor (along
with switching equipment) at Jallandhar end of Kishenpur— Jalandhar D/c direct line (on
each ckt)
M/s POWERGRID shall provide space for 1 no. 80 MV Ar Switchable line reactor (along
with switching equipment) at Samba end of Samba —Nakodar direct line
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Transmission scheme for evacuation of power from Ratle HEP (850 MW) & Kiru (624 MW)

HEP: Part B
S Description of Transmission Element Scope of work (Type of
NO. Substation/Conductor
capacity/km/no. of bays
etc.)

1 Reconductoring of 400 kV Kishenpur-Kishtwar Length — 120 km
section (up to LILO point) with Twin HTLS
(minimum 2100 MV A capacity) (formed after LILO | 400 kV Bay upgradation
of Kishenpur-Dulhasti line at Kishtwar S/s) along work- 1 no. bay at
with bay upgradation works (2000 A to 3150 A) at Kishenpur end
Kishenpur end for above line.

2 Bypassing both ckts of 400 kV Kishenpur — Samba | Length -0.5 km (Twin)
D/cline (Twin) & 400 kV Samba - Jalandhar D/c
line (Twin) at Samba and connecting them together
to form 400 kV Kishenpur— Jalandhar D/c direct
line (Twin)

(4 Nos. of vacated 400 kV line bays at Samba S/s
will be utilized for 400 kV Kishenpur-Samba D/c
line (Quad) & 400 kV Samba- Jalandhar D/c
lineg(Quad),

3 Bays upgradation works (2000A to 3150A) at 400 kV Bay upgradation
Samba end (4 Nos. bays vacated after bypassing of | works- 4 Nos. bays
Kishenpur — Samba D/c line (Twin) & 400 kV
Samba - Jalandhar D/c line (Twin))

4 Redundant Communication System for Dulhasti Length — 120 km
(NHPC) & Kishtwar (Sterlite) stations by installing
OPGW on 400 kV Kishenpur-Kishtwar S/c line
alongwith reconductoring work and FOTE at
Dulhasti & Kishenpur.

Note:

» TSP shdl also install OPGW on bypass section to form link between 400 kV Kishenpur—

Jalandhar
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Transmission system for Ratle HEP

New Winooh

Pakabdul: 1000MW

wwnnwn=Tr, Strengthening for Ratle HEP
e Under Developer Scope

- Uadior Implemantation

Figure 4-12: schematic for Transmission system for Ratle HEP
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Chapter 5: Western Region

Due to geographical location, Western Region is connected to Northern, Southern and Eastern
Regions through 765/400kV high-capacity corridors along with Back-to-Back HV DCs and Bi-
Pole HVDC links. The thermal generating stations of Western Regions are predominantly
concentrated in the coal rich states of Chhattisgarh, Eastern part of Maharashtra and Madhya
Pradesh. Further, Gujarat, Maharashtra and Madhya Pradesh are RE rich states comprising of
Solar & Wind capacity. Western part of Maharashtra, southern Gujarat and DD & DNH have
high demand and less internal generation. Accordingly, power flows from Chhattisgarh/
Eastern Maharashtrathrough high-capacity corridorsto Western part of Maharashtra, Southern
Gujarat, DD & DNH. Based on the generation availability and demand, Western Region
imports power from other regions during high RE scenarios whereas it exports power to other
regions during evening peak and night off peak load.

5.1 Power Supply Scenario as on Aug’24

As on Aug’2024, total Installed Capacity (IC) of Western Region was about 149GW which
constitute capacity from fossil sources (58% share) & balance (42% share) from non-fossil
sources comprising of nuclear, renewable generation capacity including hydro and the peak
demand met was about 75 GW. The share from non-fossil sources would further increase in
future considering India's vision of generating 500 GW of non-fossil generation capacity by
2030. At present, there is no shortage of power supply in meeting these demands. State-wise
breakup is summarised at Table 5-1.

Table 5-1:WR Installed Capacity and Demand met as on Aug’24

(All Figin GW)
Generation
Fossil Non-Fossil Grand _PeK
State Total Demand
Thermal Gas Total Nuclear Hydro RES | Total M et
Gujarat 18.6 6.6 251 1.0 0.8 271 28.9 54.1 25.6
MP 16.0 0.3 ' 16.3 0.5 3.2 7.2 10.9 27.2 14.3
Maharashtra 25.4 35 289 11 33 15.6 200 489 28.9
Chhattisgarh  12.2 0.0 122 0.1 0.2 1.6 2.0 14.2 6.3
UT of DD 0.6 01 07 0.0 0.0 0.0 0.1 0.8 14
& DNH
Goa 0.5 01 06 0.0 0.0 0.0 0.1 0.7 0.7
Central 2.8 02 30 0.4 0.0 0.0 0.4 35 --
unallocated
WR 76.1 10.8 86.9 3.2 7.6 517 625 1494 74.9

Source: CEA Monthly Report
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5.2 Envisaged Power Supply Scenario by 2029-30

As per the 20" EPS, Western Region demand for 2029-30 timeframe is expected to increase
to about 107 GW. The Installed capacity of Western Region is expected to be about 247GW.
The state wise bifurcation of the sasmeisgiven at Table 5-2.

Table 5-2: WR Installed Capacity and Peak Demand (2029-30)

(All Figin GW)
Generation
State Fossil Non-Fossil Ess Grand Deprii\ﬁd
Thermal Gas Total Nuclear Hydro RES  Total Total
Gujarat 7.8 28 106 00 03 159 162 02 27.0 34
MP 6.9 00 69 0.0 31 42 7.3 0.0 142 256
Maharashtra 195 12 207 00 25 100 126 04 337 42
Chhattisgarh 16 00 16 0.0 01 02 04 00 1.9 8.8
bD 0.0 00 00 0.0 00 00 0.0 0.0 0.0 0.6
DNH 0.0 00 00 0.0 00 00 0.0 0.0 0.0 15
Goa 0.0 00 00 0.0 00 00 0.0 0.0 0.0 1.0
Central 222 33 255 32 00 955 988 75 1317 -
IPP 35 28 382 00 00 00 0.0 00 382 -
WR 934 101 1036 3.2 61 1259 1352 81 2468 107

There is growth of around 32GW in the peak demand of Western Region from present
timeframe to 2029-30. The state wise growth in demand for 2029-30 from present time-frame
istabulated below at Table 5-3:

Table 5-3: Increase in Peak Demand of Various Sates of WR

(All Figin MW)
Peak Demand
State Present (MW)  20th EPS(MW)  Increasein CAGR
2024-25 2029-30 demand (MW)
(Till Aug’2024)

Gujarat 25588 33964 8376 5.8%
MP 14309 25596 11287 12.3%
Maharashtra 27996 42042 14046 8.5%
Chhattisgarh 6347 8805 2458 6.8%
gmf DD & 1353 2005 742 0.1%
Goa 803 1043 240 5.4%
WR 74993 107050 32117 7.4%
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From the above datait is observed that the CAGR growth of peak demand is maximum for UT
of DD & DNH (9.1%) and minimum for Goa (5.4%). The CAGR of demand of WR is about
7.4% which is more than the National Average of 6.1%.

In addition to above, bulk power demand of about 22000MW proposed to be directly
connected to ISTS has also been considered from various upcoming green hydrogen/ green
ammonia identified by MNRE, bulk consumers/distribution licensees. Major ISTS demand
corresponding to the above loads in WR includes Navinal: 7500MW (3000MW Bulk
Consumers & 4500MW GH/GA), Jamnagar (3700MW), 3000MW (Kandlaz GH/GA) &
various other bulk consumers/distribution licensees who have been granted GNA under GNA
Regulations, 2022.

5.3 Load Generation Balance for 2029-30 timeframe

In Chapter-3, All India Load Generation Balance (LGB) for identified nine scenarios was
prepared as per the methodology finalized in consultation with CTU, CEA and GRID INDIA.
This section elaborates the Western Region L oad Generation Balance (LGB) for 2029-30 time-
frame. For Western Region also, three points on the daily load curvei.e. Solar max (afternoon),
Peak load (evening) and Off-peak load (night) for three seasons viz. Monsoon (August),
Summer (June) and Winter (February) have been considered.

Load generation balance has been prepared considering the generation despatch factors as
mentioned at Table 5-4 for the 9 scenarios. Further, thermal generators have been despatched
as per the merit order.

Table 5-4: Western Region Generation Dispatch and Demand Factors

) Generation Dispatch Factors Demand
ScenarioNo & Name Hydro| Nuclear | Solar | Wind ESS Gas | Factors
1-Aug Solar Max 40% 80% 80% 55% | -100% | 0% 98%
2-Aug Peak Load 70% | 80% 0% | 75% | 60% | 50% 87%
3-Aug Night Off Peak 40% | 80% 0% | 65% | 40% | 50% 66%
4-Jun Solar Max 40% 80% 85% 55% | -100% | 0% 91%
e 70% | 80% 0% | 75% | 50% | 50% 86%
6-Jun Night OFff Peak 40% | 80% 0% | 65% | 1% | 50% 63%
7-Feb Solar Max 20% 80% 90% 10% | -100% | 0% 93%
8-Feb Peak L oad 40% | 80% 0% | 20% | 100% | 50% 85%
9-Feb Night OFff Peak 20% | 80% 0% | 20% | 40% | 30% 69%

5.4 | STS Network schemes evolved from Feb’24/Mar’24 to July’24

Various transmission systems have been planned and deliberated for implementation in the
Consultation Mesetingsfor Evolving Transmission Schemesin Western Region (CMETS-WR)
and joint study meetings held from Feb’24/Mar’24 to July’24. These schemes have either been
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approved or under various stages of approval. The details of the schemes have been
summarized below at Table 5-5:

S.

No.

Table 5-5: Details of the schemes evolved in WR

Name of Scheme

Gujarat

1

10.

11.

12.

13.

14.

Transmission System for Evacuation of
Power from potentia renewable energy
zone in Khavda area of Gujarat under
Phase-V (8 GW): Part B

ICT Augmentation at Bhuj PS for enabling
RE injection

Augmentation of transformation capacity at
765/400kV Lakadia S/s (WRSS XXI(A)
Transco Ltd) in Gujarat — Part B
Augmentation of Transformation Capacity
at 765/400/220kV Vadodara (GIS) S/s in
Gujarat by 400/220kV, 1x500MVA ICT
(3rd)

Augmentation of transformation capacity at
Banaskantha (Raghanesda) PS (GIS)
Transmission system to provide redundant
power supply to Dholera area

Bays a Vataman Ss for Vataman —
Saurashtra 765kV D/c line

220kV line bays at Vapi-1l S/sfor LILO of
220 KV Chikhli — Vapi 220kV S/c line at
Vapi-Il

Implementation of 220kV line bays at Bhuj
PSfor RE Interconnection

Transmission System for evacuation of RE
power from Raghanesda area of Gujarat — 3
GW under Phase-|

Transmission System for evacuation of
Green Hydrogen/Ammonia potential in
Kandlaarea of Gujarat (Phase-I: 3 GW)
Transmission System for supply of power
to Green Hydrogen/Green Ammonia
manufacturing potential in Mundra area of
Gujarat under Phase-|: Part:B1
Transmission System for supply of power
to Green Hydrogen/Green Ammonia
manufacturing potential in Mundra area of
Gujarat under Phase-1: Part:B2
Transmission System for Offshore Wind
Zone Phase-1 (500 MW VGF off the coast
of Gujarat for Subzone B3)

Time Quantum Typeof Tentative

frame

2026-27

2027-28

2026-27

2025-26

2027-28

2025-26

2027-28

2026-27

2026-27

2027-28

2027-28

2027-28

2027-28

2028-29

(MW)

500

2500

500

3000

3000

3000

7500

500

Scheme*

RE

RE

RE

RE

7

7

RE

RE

GH

GH

GH

RE

cost (in
Crores)

718

65.96

636

85.79

172

110

70.96

12

12.7

1855

2775

2817

6405

6900
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Sl Name of Scheme Time Quantum Typeof Tentative
No. frame (MW)  Scheme* cost (in
Crores)

Maharashtra

1. Network Expansion scheme in Western 2026-27 1500 RE 1663
Region to cater to Pumped storage potential
near Talegaon (Pune)

Madhya Pradesh

1. Network Expansion Scheme  in 2027-28 1600 Conv 5
Vindhyachal complex of Madhya Pradesh

2.  Transmisson System for enabling RE 2029-30 RE 17.28
interconnection at Mandsaur S/s

3. Transmisson System for enabling RE 2025-26 RE 5.57
interconnection at Neemuch S/s

4. Transmission system for Evacuation of 2027-28 1000 RE 2240

Power from RE Projectsin Neemuch (1000
MW) SEZ in Madhya Pradesh-Phase |1
5. Transmission system for Evacuation of 2027-28 1500 RE 1079
Power from RE Projects in Rgjgarh (1500
MW) SEZ in Madhya Pradesh-Phase |11
6. Transmission System for evacuation of 2027-28 1200 Conv 558
power from Mahan Energen Limited
Generating Station in Madhya Pradesh
Chhattisgar h
1. Transmisson System for evacuation of 2025-26 1200 Conv 3.61
power from Vedanta’s Thermal Power
Station (1200MW) in Sakti, Chhattisgarh
2. 400kV line bays a Champa for 2027-28 1600 Conv 18.57
Interconnection of NTPC LARA STPP
STAGE-II (1600MW) Project
3. | Schemeto control high voltagesat Champa = 2027-28 SS 79.28
PS (on Bus Section-A, where Lara-| project
is connected)
4. Associated Transmission System for grant  2028-29 800 Conv 135.99
of Connectivity under GNA to Sipat STPS
Stage-111 (1x800MW)
Total - 30,900 - 28,440
*RE — Renewable Energy; SS System Strengthening; GH — Green Hydrogen; Conv —
Conventional generators.

The schemes are detailed in the following sections.
5.4.1 Gujarat

(& Augmentation of transformation capacity at KPS1 (GIS) & KPS2 (GIS) & KPS3 (GIS)
(Khavda Phase-V Part-B)

KPS1 Augmentation:
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KPSL1 (GIS) S/swith 3x1500MV A 765/400kV 1CTs on Sec-1 isalready commissioned by M/s
Adani Transmission Limited. Augmentation of transformation capacity by 1x1500MVA
765/400kV ICT (4") on Sec-l is aso being implemented by M/s ATL under RTM under
Khavda Ph-1V Part-E1 scheme. Further, Sec-Il of KPSL1 is being established by M/s Megha
Engineering & Infrastructures Limited with SCOD of Jan-25 with 4x1500MV A 765/400kV
ICTs.

Further, applications for Connectivity for additional 810MW were received from M/s Adani
Green Energy Ltd. Augmentation of transformation capacity isrequired to enable theinjection
of 810MW power at KPS1 maintaining N-1 criteria compliance. The scheme was discussed
and approved in the 21% NCT meeting held on 06.08.2024 for implementation under TBCB
route.

K PS2 Augmentation:

KPS2 S/s with 4x1500MVA, 765/400kV ICTs (2x1500 MV A on Sec-l & 2x1500 MVA on
Sec-1) is under implementation by POWERGRID. 4x1500 MV A (2x1500 MV A on Sec-1 &
2x1500 MVA on Sec-11) Addl. ICTs are also being implemented by POWERGRID (under
TBCB) under Khavda Ph-IV Part-E2 scheme.

However, to enable the onward dispersal of power from KPS2 maintaining the N-1 criteria
compliance, augmentation of transformation capacity by 1x1500MV A, 765/400kV ICT(9") is
proposed. The scheme was discussed and approved in the 21% NCT meeting held on
06.08.2024 for implementation under TBCB route.

The detailed scope of work for the above schemesis tabulated as below:

Sl. No. Scope of the Transmission Scheme Capacity /km

1 Khavda Ph-V Part-B1 ¢ 1500 MVA, 765/400 kV ICT — 1 Nos.

¢ 765kV ICT bay — 1 Nos. on Bus section-I|
Augmentation of transformation capacity at| ¢ 400 kV ICT bay — 1 Nos. (+1 Nos. (with
KPSL(GIS) by 1x1500 MVA, 765/400 kV| Sw. LR bay provision) for Dia. Completion
ICT on Bus section-I1 (9th) in GIS) on Bus section-l|

2. Khavda Ph-V Part-B2 ¢ 1500 MVA, 765/400 kV ICT — 1 Nos.
765 kV ICT bay — 1 Nos. (+1 Nos. (with
Augmentation of transformation capacity at| Sw. LR bay provision) for Dia. Completion
KPS2(GIS) by 1x1500 MVA, 765/400 kV| inGIS) on Bus section-|

ICT on Bus section-1 (9th) ¢ 400 kV ICT bay — 1 Nos. (+1 Nos. (with
Sw. LR bay provision) for Dia. Compl etion
in GIS) on Bus section-|

| mplementation time frame: 24 months from the date of award to implementing agency

Estimated cost: Rs. 466 Cr.
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Augmentation of transformation capacity at KPS1(GIS)
(Phase-V Part B1 scheme)
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Augmentation of transformation capacity at KPS3(GIS)
(Phase-V Part B3 scheme)
i o
=== " bk -
R 4E00NMW [Sec-l)
samvarer T T S0 125MVAr BR
! o
T s WIPG REL[1200]
s TR bl AGEL{1050)
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=
J30RTOACBR S = - = = AGEL| 3250}
oo™
- i k= - -
Oihar Lanis o LI HPC3 :
Prasentschems  KP33 760V a1 SOOMVA, 100N S140MW (Sec-11) |
45 00NV BCTS '

(c)

Figure 5-1: Schematics of KPS1 (a), KPS2 (b) & KPS3 (c) substations with the ICT augmentations

K PS3 Augmentation:

KPS3 S/s with 3x1500MVA, 765/400kV ICTs on Sec-l is under implementation by
POWERGRID. Augmentation of transformation capacity by 1x1500MVA, 765/400kV ICT on
Sec-| was also awarded to POWERGRID under RTM and is currently under implementation.
Scheme for augmentation by 3x1500MVA, 765/400kV ICTs on Sec-Il of KPS3 is under
bidding under Khavda Ph-1V Part-A scheme.

Connectivity for 4600MW on Sec-l and 1850MW on Sec-Il was granted at KPS3 against
applications received so far. Further, applications for additional Connectivity for 3290MW
(270MW on Sec-l & 3020MW on Sec-11) were received. Augmentation of transformation
capacity by 1x1500MV A, 765/400kV ICT (8") isrequired to enable the injection of additional
3290MW power from KPS3 considering the margins to be sufficient on commissioning of

HVDC. The scheme was discussed and agreed for in the 31 CMETS-WR meeting held on
03.08.2024.
Sl. No. Scope of the Transmission Scheme Capacity /km

K havda Phase-V Part B3

IAugmentation of transformation capacity at
KPS3(GIS) by 1x1500MVA, 765/400 kV
ICT on Bus section-I1 (8™

® 765/400kV ICT -1
e 765kV ICT bay — 1 on Bus section-I1*
¢ 400kV ICT bay — 1 on Bus section-11*

PAGE | 70



ISTS ROLLING PLAN

Sl. No. Scope of the Transmission Scheme Capacity /km

Khavda Phase-V Part B3

2. 13 nos. 400KV line bays on KPS3 400kV Bus| e 400kV line bays— 3 nos.
Section-I| for RE interconnection

*Bay(s) as may be required for completion of diameter (GIS) in one-and-half breaker scheme, shall
also be executed by the TSP. Further, TSP of KPS3 shall provide spaceto carry out above augmentation
works.

| mplementation time frame: 24 months from the date of award to implementing agency
Estimated cost: Rs. 252 Cr.

(b) ICT Augmentation at Bhuj PSfor enabling RE injection

Subsequent to the receipt of applications for Connectivity for 4000MW, Bhuj | PS was closed
for further applications due to the non-availability of margins for RE injection considering N-
1 criterion compliance. However, POWERGRID vide e-mail dated 12.06.2024, has confirmed
the availability of space for another ICT. Hence augmentation of transformation capacity at
Bhuj-I PS by 1x500MVA, 400/220kV ICT (10" was planned to enable the injection of
500MW additional RE power. The scheme is currently under approval.

Detailed scope of work:

Sl. Scope of the Transmission Scheme Capacity/km
No.

1 Augmentation of Transformation capacity at | ¢ 1xX500MVA, 400/220kV ICT- 1 No.
Bhuj PSby 1X500MVA, 400/220kV ICT (10") | 4 400KV ICT Bay: 1 No. (AIS)

with associated ICT bays e 220KV ICT Bay: 1 No. (HGIS)

Note:
e POWERGRID vide e-mail dated 06.06.2024 & 12.06.2024 has informed that 400kV ICT Bay
will be AIS (india. of busreactor) and 220kV ICT bay will be Hybrid/M TS with connection
of ICT with 220kV bay possible only through EHV Cables/ GIB

| mplementation timeframe: 18 months from award to implementing agency
Estimated cost: Rs. 65.96 Crs.

(c) Augmentation of transformation capacity at 765/400 kV Lakadia S/s (WRSS XXI
(A) Transco Ltd) in Gujarat — Part B

765/400kV Lakadia S/s is existing and augmentation of transformation capacity by
2x500MV A 400/220kV ICTsare under implementation. Further, in view of the 2GW potential
at Lakadiarevived by MNRE vide letter dated 14.02.2024 & MOP letter dated 16.02.2024 and
to enable the grant of Connectivity to the applicants in that area, the subject augmentation
scheme is proposed.

The scheme was earlier discussed in parts (Part-B & Part-C) in the 17" & 18" NCT meetings
wherein, considering the rapid pace of applications being received at Lakadia PS, it was
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decided toinstall al remaining ICTsand 220kV baysat L akadia PSin one go so asto minimize
multiple implementation time-lines. Hence, the scheme was again deliberated and approved
under TBCB in the 20" NCT meeting held on 25.06.2024 with implementation time frame as
mentioned.

Detailed scope of work:

Sl. No. [Scope of the Transmission Scheme Capacity /km Time-frame

1 Installation of 2x500 MV A, 400/220| e 400/220 kV, 1x500 MVA |18 months from date
kV ICTs (39 & 4™ at Lakadia PS| ICT -2 Nos. of alocation to
along with associated ICT bays *400kV ICT bay —2Nos.  |implementing agency

¢ 220 kV ICT bay — 2 Nos.
(220 kV bus section-1)

2. |Implementation of 220 kV line bay| ¢ 220 kV line bay — 1 no. (220 |18 months from date
at Lakadia PSfor TEQ Green Power| KV bus section-1) of  adlocation to
XVII Private Limited (TGPXVIIPL: implementing agency
300 MW)

3. [Implementation of 220 kV line bay| e 220 kV line bay — 1 no. (220 |18 months from date
at Lakadia PS for Arcelor Mittal| KV bussection-l) of adlocation to
Nippon Steel India Limited implementing agency
(AMNSIL: 350 MW)

4, Implementation of 220 kV line bay | ¢ 220 kV line bay — 1 no. (220 |30.09.2026 (as per
at Lakadia PS for Renew Solar| KV bussection-I) start date requested by
(Shakti Eight) Private Limited applicant)*
(RS(S8)PL: 200 MW)

5. Creation of New 220 KV Bus|e220kV Bus Sectionaliser - 1 |18 months from date
Section-11 at Lakadia PS along with| set of dlocation to
220 kV Sectionaliser arrangement| ® BC—1 No. implementing agency
between 220 kV Bussec-l & Sec-11 | ¢ TBC—1No.

6. |Augmentation of transformation capacity at Lakadia PS by 4x500
MVA, 400/220 kV ICTs (56", 7" & 8M) terminated on new 220 kV
Bus Section-I|

6a.  [2x500MVA ICTs (5" & 6™) ¢500 MVA, 400/220 kV |18 months from date
ICTs: 2 No. of dlocation to
e 400kV ICT bays: 2 Nos. |mp| ernent“']g agency
220 kV ICT bays: 2 No.
(New Bus Section-11)
6b.  [IX500MVA ICT (7" ¢ 500 MVA, 400/220kV ICT: |31.12.2026
1 No.
¢ 400 kV ICT bay: 1 No.
220 kV ICT bays: 1 No.
(New Bus Section-I1)
6c.  [Ix500MVA ICT (8M) ¢ 500 MVA, 400/220kV ICT: |30.06.2027
1 No.
¢ 400 kV ICT bay: 1 No.
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at Lakadia PS for TEQ Green Power
XVI Pvt. Ltd. (TGPXVIPL) (Appl.
No. 2200000398: 76MW)

(New Bus Section-11)

Sl. No. [Scope of the Transmission Scheme Capacity /km Time-frame
220 kV ICT bays: 1 No.
(New Bus Section-11)

7. Implementation of 220 kV line bay | ¢ 220 kV line bay — 1 No. |30.06.2027 (as per
at Lakadia PS for Juniper Green| (New Bus Section-Il) start date requested by
Energy Private Limited (JGEPL) applicant)

(Appl. No. 2200000376: 300 MW)
8. Implementation of 220 KV line bay | ¢ 220 kV line bay — 1 No. |30.09.2026 (as per

start date requested by
applicant)*

capacity at Lakadia PS by 1x1500
MVA, 765/400 kV ICTs (3rd)

ICT: 1 No.
¢ 400 kV ICT bay: 1 No.
e 765 kV ICT bay: 1 No.

0. Implementation of 220 kV line bay| ¢ 220 kV line bay — 1 No. |31.12.2026 (as per
at Lakadia PS for Ganeko Solar Pvt.| (New Bus Section-I1) start date requested by
Ltd. (GSPL) (Appl. No. applicant)*
2200000458: 290 MW)

10. |[Implementation of 220 kV line bay| ¢ 220 kV line bay — 1 No. |31.03.2027 (as per
at Lakadia PS for Juniper Green| (New Bus Section-Il) start date requested by
Energy Private Limited (JGEPL) applicant)

(Appl. No. 2200000500: 150 MW)

11.  |[Implementation of 220 kV line bay| ¢ 220 kV line bay — 1 No. |30.06.2026*
at Lakadia PS for Serentica| (New Bus Section-Il)
Renewables India Private Limited
(SRIPL) (Appl. No. 2200000610:

200 MW)

12.  |Implementation of 220 kV line bay| ¢ 220 kV line bay — 1 No. |30.06.2026*
at Lakadia PS for RDS Solar Park| (New Bus Section-I1)
Private Limited (RDSSPPL) (Appl.

No. 2200000639: 350 MW)

13.  |[Implementation of 220 kV line bay| ¢ 220 kV line bay — 1 No. |30.06.2026*
at Lakadia PS for Percentum| (New Bus Section-Il)
Renewables Private Limited (PRPL)

(Appl. No. 2200000673: 148 MW)

14. |Installation of 1x330 MVAr 765KV | ¢330 MVAr, 765 kV Bus |18 months from date
Bus Reactor (2nd) aong-with| Reactor: 1 No. of dlocation to
associated bay * 765 kV BR bay: 1 No. implementing agency

15. |Augmentation of transformation| ¢ 1500 MVA, 765/400 kV |18 months from date

of dlocation to
implementing agency

*subject to minimum schedule of 18 months from the date of allocation to implementing agency.
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Note:
e TSPof Lakadia §'s (WRSS XXI(A) Transco Ltd.) shall provide space for above augmentation
works at Lakadia S's

Estimated Cost: Rs. 636 Crs.

Augmentation of transformation capacity at 765/400kV Lakadia 5/s
(WRSS XXI[A) Transco Ltd.) in Gujarat — Part B
E.akadla
2x1500 MVA, Lakadia
765/400KV ICTs Bhachau 220kV
Banaskantha Jam Ehambhillya
MVA, 4
Bhuj-ll PS 2x500 00/220
KV ICTS  part.p
Vadodara PS Total 5 nos. 220kV
125 MVAr BR Bays for RE
i Part-B Injection in Sec-1
330 MVAr BR
330 MVAr BR (New) | 9
1x1500 MVA,
765,/400kV ICT
Lakadia {3) ;
Ta5KY ; Total 7 nos. 220kV
— Bays for RE
Other Lines Injection in Sec-ll
Part A Scheme 6XS00MVA, 400/220
Part B Scheme kW ICTs

Figure 5-2: Schematic of Lakadia S/s representing augmentation of transformation capacity.

(d) Augmentation of Transformation Capacity at 765/400/220kV Vadodara (GIS) S/s
in Gujarat by 400/220kV, 1x500M VA ICT (379

3x1500MVA 765/400kV & 2x500MVA 400/220kV Vadodara (GIS) S/s is an existing
substation implemented by POWERGRID through RTM Route.

However, during the joint study meeting held amongst CEA, CTU, GRID-INDIA & GETCO
on 23.02.2024, the instant augmentation scheme was proposed to maintain redundancy and
reliability during drawal of power at Vadodara S/s. This scheme also enables to maintain N-1
criterion compliance requirement. The scheme was discussed and approved in the 27"
CMETS-WR meeting held on 01.04.2024. Further, the scheme was awarded to POWERGRID
under RTM for implementation vide CTU OM dated 14.06.2024. The detailed scope of work
of this schemeis given below.
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Augmentation of Transformation Capacity at 765,/400/220kY Vadodara |GI5) 5/5 in Gujarat by

400/220kY, 1x500 MVA ICT (3™)
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Précan ] Scape

Figure 5-3: Schematic of Vadodara S/s representing augmentation of transformation capacity.

Detailed scope of work:

Sl Scope of the Transmission Scheme Item Description

No.

1. | Augmentation of Transformation Capacity at
765/400/220kV Vadodara (GIS) S/sin Gujarat
by 400/220kV, 1x500MVA ICT (3')

400/220kV, 1xX500MVA ICT — 1 No.
400kV ICT bay (GIS) — 1 no.

220kV ICT bay GIS) — 1 No.

400kV GIS Busduct (m) — 250m. approx.
220 kV GIS Bus duct (m) — 450m. approx.

2. |2 nos. 220kV bays at Vadodara S/s (for
Vadodara (PG) — Waghodia D/c line)

220kV line bays (GIS): 2 Nos.
220kV GIS Bus duct (m) — 300m. approx.

Note:
e Implementation timeframe has been digned with the time-frame for implementation of
Vadodara (PG) — Waghaodia 220kV D/c line as confirmed by GETCO.

| mplementation timeframe: Mar-26 (with minimum implementation schedule of 21 months
from SPV transfer).

Estimated Cost: Rs. 85.79 Crs.

(e) Augmentation of transformation capacity at Banaskantha (Raghanesda) PS (G1YS)

400/220kV Banaskantha PS is an existing S/s with transformation capacity of 2x500MVA,
400/220kV ICTs, planned to enable injection of RE power from the 700MW GPCL’s
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Radhanesda Solar Power Park. M/s Sprng Power Earth Pvt. Ltd. was granted Connectivity for
injection of 250MW RE power.

Subsequently, applications were received for additional 300MW Connectivity at Banaskantha
PS. To enable the injection of additional 300MW RE power maintaining N-1 criterion
compliance, the subject scheme was proposed. The scheme was deliberated and approved
under TBCB in the 21% NCT meeting held on 06.08.2024 with implementation time frame of
24 months from the date of SPV transfer.

Detailed scope of work:

S Scope of the Transmission Scheme Capacity /km

No.

1 Augmentation of transformation capacity at  |e 500 MV A, 400/220 kV ICTs: 2 Nos.
Banaskantha (Raghanesda) PS (GIS) by e 400kV ICT bays. 2Nos. (+ 2 Nos. for dia
2x500 MVA 400/220kV ICTs (3 & 4") completion with provision of Switchable

LR)

e 220kV ICT bays: 2 Nos.

| mplementation timeframe: 24 months from the date of SPV transfer.
Estimated Cost: Rs. 172 Crs.

Augmentalion of transformation capacity at Banaskantha (Raghanesda) PS (GI1S)
20 SO0k
3 Etm T
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Hanassantha
Sprng Powser Earlh Pl
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Sprng Ervangy | 100+ 1500
B sprng Waava Vidyut {55)
1
z-_-.:ul_rm'.!.
SOOI I TS | Newd
O e Lirmers
Precard sonmmee d[lﬂ,l'llﬂﬂl' Banaskantha
(Raghanasda) P5 (GI5)

Figure 5-4: Schematic of Banaskantha PS representing augmentation of transformation capacity.

(f) Transmission system to provide redundant power supply to Dholera area

In order to provide power supply to the semiconductor manufacturing industries in Dholera
SIR area of Gujarat, GETCO has aready established 220/33kV Dholera S/s along with
Panchham — Dholera 400kV D/c line which is presently charged at 220kV level. However, in
view of aredundant 2" source of power, GETCO vide letter dated 22.07.2024, has proposed
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ISTS connectivity from Vataman substation, for drawa of 150-200MW at new proposed
Dholera-2 S/s of GETCO in Jan-26 time-frame.

765kV Vataman Switching Substation is under implementation with SCOD of Dec’25.
Subsequently, implementation of 2x1500MV A 765/400kV ICTsat Vataman S/swas approved
in the 20" NCT meeting to enable evacuation of power from offshore wind projectsin Gujarat
in matching timeframe with offshore wind (Mar’29).

The interconnection of Vataman S/s (ISTS) with 220kV Dholera-2 S/s proposed by GETCO
would require preponement of 2x1500MVA 765/400kV ICTs (agreed for offshore wind
projects), from Mar-29 to an earlier time-frame as well as Installation of 2x500MVA
400/220kV ICTsand 2 nos. 220kV line bays at Vataman S/s. In thisregard, the subject scheme
was agreed for with the following scope of work in the 31¥ CMETS-WR held on 02.08.2024.
The scheme was deliberated and approved under RTM mode in the 22" NCT meeting held on
23.08.2024 with implementation time frame as mentioned below:

Detailed scope of work:

Sl. No. Scope of the Transmission Scheme Capacity /km

A. Transmission System for Offshore Wind (required to be preponed)

1 Creation of 400kV switchyard along with |e 765/400kV, 1500 MVA, ICTs — 2 nos.

" | Installation of 2x1500 MV A, 765/400 kV ICTs | (7x500MVA incl. spare unit)

at Vataman (A1S) with 2x125 MV Ar (420 kV) | e 765kV ICT bays— 2 nos.

Bus Reactors e 400kV ICT bays— 2 nos.

e 2x125 MVAR, 420kV Bus Reactor — 1
no.

e 400kV Bus Reactor Bay — 2 no.

B. Additional Transmission System Proposed for redundant power supply to Dholera area

> Creation of 220kV switchyard along with | e 400/220kV, 500 MVA, ICTs— 2 nos.
" | Installation of 2x500 MV A, 400/220 kV ICTsat | e 400kV ICT bays— 2 nos.

Vataman (AIS) e 220kV ICT bays— 2 nos.

2 Nos. 220kV line bays for Vataman — Dholera- | e 220kV line bays — 2 nos.
2(GETCO) 220kV D/cline

Note:
e GETCO shal implement Vataman — Dholera-2(GETCO) 220kV D/c line in matching time-
frame

| mplementation time-frame: 18 months from award to implementing agency
Estimated cost: Rs. 110 Crs.
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Figure 5-5: Representation of Tr. system to provide redundant power supply to Dholera area of Gujarat

() Baysat Vataman S/sfor Vataman — Saurashtra 765kV D/c line

Establishment of 2x1500MV A, 765/400kV Saurashtra S/s (near Rajkot), 765 kV D/C Vataman
(ISTS) — Saurashtra line (with bays at both ends) (along with other transmission elements) is
being taken up by GETCO for implementation. In this regard, GETCO vide letter dated
30.05.2024, has requested for implementation of 2 nos. 765kV bays at Vataman (ISTS) S/sfor
Saurashtra — Vataman 765kV D/c line (expected by Mar’27) under ISTS to ensure smooth
execution of work. The request from GETCO was agreed for in the 30" CMETS-WR meeting
held on 02.07.2024.

Detailed scope of work:

Sl. No.

Scope of the Transmission Scheme Capacity /km

1

2 No. 765kV bays at Vataman S/s (of Vataman Tr. | 765kV line bay — 2 No.
Limited) for Vataman — Saurashtra 765kV D/c line of
GETCO

| mplementation time-frame: 31.03.2027

(h) 220kV linebaysat Vapi-I1 S/sfor LILO of 220 KV Chikhli —Vapi 220kV S/cline at
Vapi-11
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Establishment of Vapi-1l with 2x500MVA, 400/220kV ICTs & 4 nos. 220kV bays (for
GETCO) is aready being implemented under ISTS by Sterlite Grid 4 Ltd. Subsequently,
Transmission scheme for implementation of LILO of Kakrapar-Vapi 220kV D/c (ISTS) line
& LILO of 220 KV Chikhli — Vapi 220kV S/c line at Vapi-1l1 S/s was taken up by GETCO
requiring 2 additional baysat Vapi-Il S/s.

Inthisregard, GETCO, vide letter dated 30.05.2024, has requested for implementing the above
two bays (in addition to the 4 bays granted earlier) under ISTS.

Subsequent to the deliberations regarding the implementation timeframe, the subject scheme
was agreed for implementation under ISTS in the 31 CMETS-WR held on 02.08.2024 and is
currently under approval.

Detailed scope of work:

Sl. No. Scope of the Transmission Scheme Capacity /km

1 2 nos. 220kV linebaysat Vapi-1l S/sfor LILO of 220KV [220kV line bays— 2
Chikhli — Vapi 220kV S/c line at Vapi-I| Nos. (GIS)

Note:
e GETCO shall match LILO of 220 KV Chikhli — Vapi 220kV S/c line at Vapi-Il with the time-
frame of commissioning of 220kV bays under ISTS.

| mplementation time-frame: 21 months from award to implementing agency.

(i) Implementation of 220kV line baysat Bhuj PSfor RE Inter connection

765/400/220kV Bhuj PS is an existing substation of POWERGRID with 4x1500MVA,
765/400kV ICTs & 8x500MVA 400/220kV ICTs. 9™ 400/220kV ICT is being implemented
by POWERGRID with schedule of 01.07.2025. M/s Indianoil NTPC Green Energy Private
Limited (INGEPL) has applied for Connectivity vide application no. 2200000634 for 600MW
RE power injection from 30.06.2026. The subject schemeis planned to enable the Connectivity
of M/sINGEPL.

Detailed scope of work:

Sl. No. Scope of the Transmission Scheme Capacity /km

1 Implementation of 2 nos. 220kV line bays at Bhuj PSfor | 2 Nos. Hybrid/ M TS Bays
Interconnection of Solar Project of Indianoil NTPC Green
Energy Private Limited (INGEPL) (Appl. No.
2200000634)

I mplementation time-frame: 30.06.2026
Estimated cost: Rs. 12.7 Crs.

() Transmission System for evacuation of RE power from Raghanesda area of Gujar at
— 3 GW under Phase-l
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Raghanesdaregion in Banaskantha District of Gujarat has been declared apotential Renewable
Energy (RE) zone with potential of 5 GW in the initial phase (i.e. related to 1 GW RE park of
GPCL and 4 GW RE park of M/s Torrent for which land allocation by Government of Gujarat
is under process). 2.5GW out of 4GW Solar Capacity of Torrent and 0.5GW out of 1GW RE
park of GPCL isbeing considered under ISTS under Phase-I planning. Presently, connectivity
under GNA has been received for 0.6GW (3x200 MW from M/s Sprng) at Raghanesda PS.

The scheme was discussed and agreed upon in the WRPC meeting held on 27.03.2024.
Subsequently, the scheme was also deliberated and approved in the 20" NCT meeting held on
25.06.2024 for implementation under TBCB route with implementation timeframe of 30

months.

Detailed scope of work:

Sl. No.

Scope of the Transmission Scheme

Capacity/ kM

1.

Establishment 3x1500 MVA, 765/400 kV
Substation near Raghanesda (GIS) with 2x330
MVAR, 765 kV bus reactor and 2x125
MVAR, 420 kV bus reactor

Future provision (spacefor):

e 765/400 kV ICT aong with bays- 5 Nos.
(1 No. in Sec-l & 4 Nos. on Sec-l1)

e 765 kV line bays adong with switchable
line reactors — 10 Nos. (4 Nos. on Sec-1 &
6 Nos. on Sec-l1)

e 765KkV BusReactor along with bay: 2 Nos.
(on Sec-I1)

o 765KV Sectionaliser: 1 -set

e 400 kV line bays adong with switchable
line reactors- 12 Nos. (4 Nos. on Sec-l &
8 Nos. on Sec-l1)

e 400/220 kV ICT aong with bays - 8 Nos.
(4 Nos. on each 400 kV Section)

e 400 kV Bus Reactor adong with bays. 2
Nos. (Sec-1)

e 400 kV Sectionalization bay: 1- set

e 220 kV line bays: 12 Nos. (6 Nos. on each
220 kV Section)

o 220 kV Sectionalization bay: 1 set

e 220kV BC: 1 No.

e Establishment of 6000 MW, + 800 kV
Raghanesda (HVDC) [LCC] termina
station (4x1500 MW) adong with
associated interconnections with 400 kV
HVAC Switchyard & all associated
equipment (incl. filters)/bus extension, etc.

765/400 kV, 1500 MVA ICT — 3 Nos.
(10x500 MVA single phase units
including one spare ICT Unit)

765 kV ICT bays— 3 Nos.
400 kV ICT bays— 3 Nos.
765 kV Line bays— 2 Nos.

1x330 MVAr, 765 kV bus reactor- 2
Nos. (7x110 MVAR single phase
Reactors including one spare Unit for
bus /line reactor)

765 kV Bus reactor bay — 2 Nos.
125 MVAr, 420 kV reactor- 2 Nos.
400 kV Reactor bay- 2 Nos.

400 kV line bays - 4 Nos. (for
interconnection of RE Projects)
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2. Raghanesda (GIS) — Banaskantha (PG) 765kV | 95 km
D/cline

3. 2 Nos. 765 kV line bays at Banaskantha (PG) | 765 kV line bays— 2 Nos.
Sis

Note:
e TSP of Banaskantha S/s (POWERGRID) shall provide space for scope at Sl. 3 above.

| mplementation timeframe: 30 months from the date of SPV transfer.
Estimated Cost: Rs. 1855 Crs.

Transmission System for evacuation of RE power from various RE Zones in the state of Gujarat
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Figure 5-6: Schematic representation of Tr. system for evacuation of RE power from Raghanesda area of Gujarat —3 GW
under Phase-|.

(k) Transmission System for evacuation of Green Hydrogen/Ammonia potential in
Kandla area of Gujarat (Phase-I: 3 GW)

Hon’ble Prime Minister of India has announced Hydrogen Mission on 15th August, 2021
which is a mgjor step towards decarbonizing the energy system and thereby complementing
other decarburization technologies like renewable power and biofuels. Ministry of Power has
issued Hydrogen Policy vide letter dated 17th February 2022 with a motive to facilitate the
transition from fossil fuel/ fossil fuel-based feedstock to Green Hydrogen/ Green Ammonia
both as energy carriers and chemical feedstock for different sectors.
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During the further round of discussions in the meetings held by Hon’ble MNRE & CEA,
regarding the capacity, different locations, tentative timelines and power demand etc., it was
concluded that, there is a power drawal requirement of 2.2GW by 2027-28 progressively
increasing up to 6GW by 2030 in the Kandla area of Gujarat.

In view of the envisaged network requirements by the year 2027-28, the subject scheme is
proposed to cater to the power drawal requirement of up to 3GW under Phase-l with
implementation timeframe of 24 months (by the year 2027-28).

The scheme was discussed in 49" WRPC meeting held on 03.05.2024 and in the 21% NCT
meeting held on 06.08.2024 wherein it was recommended for implementation under TBCB
route with the following scope of work.

Detailed scope of work:

Sl. No. Scope of the Transmission Scheme Capacity/line length km

1.  |Establishment of 3X1500 MV A 765/400 kV Kandla |e 765/400 kV, 1500 MVA ICT-3
(GIS) with 2X330 MVAR 765 kV bus reactor and e 765 kV ICT bays- 3

2X125 MVAR 420 kV bus reactor. e 400KV ICT bays- 3
Future Scope (Space for): . 230 MVAR 765 kV bus reactor-
765/400kV ICT 4 ith bays-3 Nos. Sec-
B ong with bays-3Nos. (on e 125MVAR 420 kV bus reactor-
e 765 kV line bays aong with switchable line 2
reactors— 2 Nos. (on Sec-1) & 6 Nos. e 765KV reactor bay- 2
(on Sec-I1) e 765KV line bay- 2

e 765 kV Bus Reactor along with bay: 2 Nos. (on e 400 kV reactor bay- 2
?205:!\)/ Soctionticer 1 et e 500 MVA, 765/400 KV 1-Ph

. ionaliser: 1 -

e 400 kV line bays aong with switchable line Spare|CT-1
reactors— 14 Nos. (6 on Sec-1 & 8 on Sec-1) ¢ 110 MVAR, 765 kV, 1-ph

e 400/220 KV ICT aong with bays-6 Nos. reactor (spare unit for line/bus
(3 Nos. each on Sec-1 & Sec-11) reactor)-1

e 400 kV Bus Reactor along with bays. 2 Nos.
(Sec-I1)

e 400 kV Sectionalization bay: 1-set

o 220 kV line bays: 12 Nos. (6 nos. each on Sec-|
& Sec-1l)

o 220 kV Sectionalization bay: 1set

e 220kV BC: 2 Nos.

e STATCOM (400 MVAR) along with 2x125
MVAr MSC & 1x125 MVAr MSR and
associated bays-2Nos. (1 on 400kV Sec-l and 1
on 400 kV Sec-I1)

2. Halvad — Kandla(GIS) 765kV D/c line 140 km

3. [2Nos. of 765KV line bays at Halvad for termination |e 765 kV line bays- 2 Nos. (for
of Halvad — Kandla 765kV D/c line Halvad end)
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Sl. No. Scope of the Transmission Scheme Capacity/linelength km

4, 240 MVAr switchable line reactors on each ckt at |[e¢ 240 MVAr, 765 kV switchable
Kandla(GIS) end of Halvad — Kandla765kV D/cline |  linereactor- 2 Nos.

(with NGR bypass arrangement) e Switching equipment for 765
KV line reactor- 2 Nos.

e 80 MVAR, 765 kV, 1-ph
reactor (spare unit for line/bus
reactor)-1 Nos.

5. [#400 MVAr STATCOM aong with 2x125 MVAr +400 MVAr STATCOM aong

MSC & 1x125 MVAr MSR at Kandla(GIS) 400 kV with 2x125 MVAr MSC &
Bus section-| 1x125 MVAr MSR

e 400kV bay — 1 Nos.

Note:
o Asperinitia discussionswith Deen Dayal Port Authority w.r.t. land allocation done to various

Green Hydrogen/Ammonia developers in Kandla area, Kandla S/s is proposed to be located
near Bhimasar area and line length of Kandla-Halvad line has been considered accordingly.
However, exact location of the substation is to be finalized by the surveying agency in
consultation with Deen Dayal Port Authority and other stakehol ders.

e TSP of Halvad S/s shall provide space for scope at Sl. 3 above.

| mplementation timeframe: 24 months from the date of SPV transfer.
Estimated Cost: Rs. 2775 Crs.

TRANSMISSION SYSTEM FOR EVACUATION OF GREEN HYDROGEN/AMMONIA
POTENTIAL IN KANDLA AREA OF GUJARAT (PHASE-I: 2.465GW)
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Figure 5-7: Schematic representation of Ts. system for evacuation of Green Hydrogen/Ammonia potential in Kandla area of
Gujarat (Phase-1: 3 GW)

() Transmisson System for supply of power to Green Hydrogen/Green Ammonia
manufacturing potential in Mundra area of Gujarat under Phase-|
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During the meetings held by Hon’ble MNRE & CEA, it was concluded that, there is a power
drawal requirement of 6GW by 2027-28 progressively increasing up to 22GW by 2030 in the
Mundra area of Gujarat.

765/400kV Navina (Mundra) (GIS) was planned with 4x1500MV A, 765/400kV ICTsthrough
LILO of Bhuj-Il — Lakadia 765 kV D/c line at Navinal (Mundra) (GIS) S/s for meeting the
demand of bulk consumers (3000MW) and for meeting the demand of Green
Hydrogen/Ammoniamanufacturers (1500M W) under Phase-1 Part-A. Thisschemeiscurrently
under bidding.

Further, in view of the envisaged network requirement by the year 2027-28, the subject scheme
is proposed in two parts to cater to the power drawal requirement of up to 10.5GW under
Phase-1 with scope of work as follows.

Transmission System for evacuation of Green Hydrogen/Ammonia potential in Mundra
area of Gujarat under Phase-I: Part B1 scheme (6GW at Navinal S/s):

e Augmentation of Transformation capacity at 765/400 kV Navinal (Mundra) S/s (GIS)
by 2x1500 MV A ICTs (New Bus Section-I1)

e Navinal(Mundra) (GIS) — Bhuj 765kV D/c line (70km.)

e +400MVAr STATCOM at Navinal(Mundra) (GIS) 400kV Bus section-I

e +400MVAr STATCOM at Navina(Mundra) (GIS) 400kV Bus section-11

Transmission System for evacuation of Green Hydrogen/Ammonia potential in Mundra
area of Gujarat under Phase-1: Part B2 scheme (3.5GW at Navinal-11 S/s):

e Establishment of 6x1500 MV A, 765/400 kV Navina-11 (Mundra) S/s(GIS) with 2x330
MVAR, 765 kV & 2x125MV Ar, 420 kV bus reactors (In 2 bus sections)

LILO of KPS3 (GIS) — Lakadia 765kV D/c line at Navinal-I1 (Mundra) (GIS) S/s
Navina-1l (Mundra) (GIS) — Bhuj-11 (GIS) 765kV D/c line

+400MVAr STATCOM at Navinal-11 (Mundra) (GIS) 400kV Bus section-I
+400MVAr STATCOM at Navina-1l (Mundra) (GIS) 400kV Bus section-I|

The scheme was discussed in 49" WRPC meeting held on 03.05.2024 and in the 21% NCT
meeting held on 06.08.2024 wherein it was decided that the scheme may again be examined
jointly by CEA, CTUIL and Grid India.

Accordingly, considering the space availability for adequate reactive power compensation &
drawal of huge load (more than 10GW) from a single substation (Navinal) from resiliency
point of view, the scope of work was modified in a subsequent meeting held on 14.08.2024.
Subsequently, in 22" NCT meeting held on 23.08.2024, NCT recommended Transmission
system for supply of power to Green Hydrogen/Ammonia manufacturing potential in Mundra
area of Gujarat under Phase-1: Part B1 scheme (3 GW at Navinal S/s)”” as mentioned below:

Detailed scope of work:

Transmission System for evacuation of Green Hydrogen/Ammonia potential in Mundra
area of Gujarat under Phase-1: Part B1 scheme (3GW at Navinal S/s)
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e Augmentation of Transformation capacity at 765/400 kV Navinal(Mundra) S/s (GIS) by
2x1500 MV A ICTs (New Bus Section-11)

e Navina(Mundra) (GIS) — Bhuj 765kV D/c line (70km.)

e +300MVAr STATCOM aong with MSC (2x125 MVAr) & MSR (1x125 MVAr) at
Navinal (Mundra) (GIS) 400kV Bus section-I

e +300MVAr STATCOM aong with MSC (2x125 MVAr) & MSR (1x125 MVAr) at
Navina (Mundra) (GIS) 400kV Bus section-11

Estimated cost: Rs. 2817 Crs.

| mplementation timeframe: 36 Months from date of allocation to implementing agency

In 22" NCT meeting, it was decided that initial applications for drawal of power at Navinal
from Green Hydrogen/Ammonia manufacturers would be accommodated at Navinal-I S/s
(cumulative upto 4.5 GW). Therefore, Part B2 scheme scheme (details given below) may be
deferred at present and would be taken up for deliberation subsequently based on receipt of
applications from Green Hydrogen/Ammonia manufacturers at Navinal-1 S/s.

Transmission System for evacuation of Green Hydrogen/Ammonia potential in Mundra
area of Gujarat under Phase-1: Part B2 scheme (7.5GW at Navinal-11 §/s)

e Establishment of 6x1500 MV A, 765/400 kV Navina-11 (Mundra) S/s (GIS) with 2x330
MVAR, 765 kV & 2x125MVAr, 420 kV bus reactors (In 2 bus sections)

LILO of KPS3 (GIS) — Lakadia 765kV D/c line at Navinal-Il1 (Mundra) (GIS) S/s
Navinal-1l (Mundra) (GIS) — Bhuj-11 (GIS) 765kV D/cline

+2x300MVAr STATCOMs at Navinal-11 (Mundra) (GIS) 400kV Bus section-I
+2x300MVAr STATCOMs at Navinal-11 (Mundra) (GIS) 400kV Bus section-11

Estimated cost: Rs. 6405 Crs.

Tramsmission System for evacdation of Green Hydrogen/Smmonia patential n
Mundra area of Gujarat under Phase-| ; Part B scheme (3GEW at Navinal Sis) &
Par B2 scheme (7500 al Navlmal-Il 50%)

l:lmﬁlll EEOMVar

Mhal P %, e

[T w R "‘1
paondvite lf Jasbm? qw 1tk
%)’ o 1 ™
Tl : Lk
Chmaperane f F
7 - lI_.lII
PE— W“h*'!- T i

e ] owtnckt imen mt)
3w
e bt | TR B T AR

W P ol —

Lyl & SO
——— TelingitTe
Hebwork Dipansion Schams m Devieal | Rundes | ams
memam havda Py iV - 700

----- Flyinndey Srepyde I Ahel P B Erhi e

----- Fardrg e Thd Pori BT Srhisrae

Figure 5-8: Schematic representation of Tr. system for supply of power to Green Hydrogen/Green
Ammonia manufacturing potential in Mundra area of Gujarat under Phase-1
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(m) Transmission System for Offshore Wind Zone Phase-1 (500 MW VGF off the coast
of Gujarat for Subzone B3)

MNRE has identified about 30 GW Offshore wind potentia each off the coast of Gujarat and
Tamil Nadu. Initially 5 GW Offshore wind potential each at Gujarat (CUF — 38%) and Tamil
Nadu (CUF — 48%) has been prioritized for implementation wherein 2 GW transmission
capacity (1 GW each off the coast of Gujarat and Tamil Nadu) will be developed in Phase-|
and further 4 GW each off the coast of Gujarat and Tamil Nadu shall be developed
subsequently.

In this regard, following broad decisions were taken in the meeting held on 22.12.2023,
regarding tentative timelines for the offshore wind energy projects:

e 500 MW VGF project off-Gujarat coast to be commissioned by March 2028.
Tender for the project to be published by March 2024.

e 500 MW VGF project off-Tamil Nadu coast to be commissioned by March 2029.
Tender for the project to be published by March 2025.

e 4 GW non-VGF project off-Tamil Nadu coast to be commissioned in FY 2029- 30.
Tender for the projects to be published on 01.02.2024.

e Non-VGF project off-Gujarat coast will be tendered based on the response for the
Tamil Nadu non-V GF project
The scheme was discussed and agreed upon in the WRPC meeting held on 27.03.2024. Further,
in a meeting held on 14.06.2024 under the chairmanship of Hon’ble MoP & MNRE, it was
decided that the subject project may be awarded to POWERGRID for implementation under
RTM.

As per the press release dated 19.06.2024 from PIB, the Union Cabinet have approved the
Viability Gap Funding (VGF) scheme for offshore wind energy projects for installation and
commissioning of 1 GW of offshore wind energy projects. The scheme was deliberated and
approved in the 20" NCT meeting held on 25.06.2024 for implementation by POWERGRID
under RTM mode. The subject scheme was awarded to POWERGRID vide CTU letter dated
20.08.2024. The detailed scope of work is given below.

Detailed scope of work:

S Scope of the Transmission Scheme Capacity /km
No.

A. Transmission System onwar ds Onshor e Pooling Station

Establishment of 2x500 MVA, 400/220 kV | e 400/220kV, 500 MVA, ICTs— 2 nos.
Mahuva Onshore Pooling Station (GIS) |e 400kV ICT bays— 2 nos.

(MahuvaPS) alongwith 1x125 MVAR, 420kV | e 220kV ICT bays— 2 nos.

bus reactor (with space provision for |e 1x125 MVAR, 420kV Bus Reactor — 1
upgradation to 765 kV level to cater to future no.

Offshore Wind Projects adjacent to B3, B4, B5 | e 400kV Bus Reactor bay — 1 no.
pocketsin future)

1
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SH

No.

Scope of the Transmission Scheme

Capacity /km

A. Transmission System onwar ds Onshore Pooling Station

Future Space Provisions:

i.  765/400 kV ICT along with bays- 6
Nos.
ii. 765 kV line bays aong with
switchable line reactors — 8 Nos.
iii.  765KkV Bus Reactor aong with bay:
2 Nos.
iv.  765KkV Sectionaliser: 1 -set
v. 400 kV line bays aong with
switchable line reactors- 8 Nos.
vi.  400/220 kV ICT aong with bays -8
Nos.
vii. 400 kV Bus Reactor along with
bays. 3 Nos.
viii. 400 kV Sectionalization bay: 1- set
iX. 220KkV line bays: 16 Nos.
X.  220kV Sectionaization bay: 1 set
xi. 220kV BCand TBC: 1 No.

xii.  STATCOM (300 MVAR)
alongwith associated bay at 220 kV
- 3Nos.

Xiii.  220kV Bus Reactor aong with
bays. 7 Nos.

xiv. VSR (420kV, 1x125 MVAR

Variable Bus Shunt Reactor with
OLTC with control range between
50 — 125 MVAr for each VSR)
alongwith associated bay at 400 kV
— 3 Nos.

e 400kV line bays— 2 nos. (for termination
of Mahuva Onshore PS (GIS) — Vataman
400 kV D/cline)

e 220kV line bays — 2 nos. (for termination
of B3-OSS-1 — Mahuva Onshore PS 220
kV 2xS/c (3 core) cables)

e 220 kV Bus Coupler (BC) Bay — 1 no.

Creation of 400kV switchyard along with
Installation of 2x1500 MV A, 765/400 kV ICTs
at Vataman (AlS) with 2x125 MV Ar (420 kV)
Bus Reactors

e 765/400kV, 1500 MVA, ICTs — 2 nos.
(7x500MV A incl. spare unit)

e 765kV ICT bays— 2 nos.

e 400kV ICT bays— 2 nos.

e 2x125 MVAR, 420kV Bus Reactor — 1
no.

e 400kV Bus Reactor bay — 2 no.

2 nos. 400kV bays at Vataman for termination
of Mahuva Onshore PS (GIS) — Vataman 400
kV D/cline

e 400kV line bays— 2 nos.

Mahuva Onshore PS (GIS) — Vataman 400 kV
D/c line (Quad ACSR/AAAC/AL59 moose
equivalent) with 63MVAr & 50 MV Ar, 420 kV
switchable line reactors on each ckt at Mahuva
& Vataman ends respectively.

Linelength: 190 km

420 kV, 63 MVAr switchable line reactors
at Mahuva S/send- 2 Nos.
Switching equipment for 420 kV, 63 MV Ar
switchablelinereactors at Mahuva S/send —
2 no

420 kV, 50 MV Ar switchable line reactors
at Vataman S/s end- 2 Nos.
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Sl.
No.

Scope of the Transmission Scheme

Capacity /km

A. Transmission System onwar ds Onshore Pooling Station

Switching equipment for 420 kV, 50 MV Ar
switchable line reactors at Vataman S/s end
—2no

+ 300 MVAr STATCOM at 220 kV level of

e + 300 MVAr STATCOM - 1 No.

> Mahuva PS (GIS) with 1 No. of 220 kV bay e 220 kV bay — 1 no.
6 420 kV, 1x125 MVAR Variable Bus Shunt |e 1x125 MVAR, 420kV Variable Bus
" | Reactor with OLTC (control range between 50 Shunt Reactor with OLTC — 1 no.
— 125 MVAr for VSR) with 1 No. of 400 kV | e 400kV Bus Reactor bay — 1 no.
bay
7 245 kV, 3x50 MV Ar Bus Reactors at 220 kV | ¢ 50 MV AR, 245kV Bus Reactor— 3 no.

leve of Mahuva PS (GIS)

e 220kV Bus Reactor bay — 3 no.

B. Transmission System for integration of Offshore Wind Farmswith Onshore PS

Offshore Substation-1 {500 MW VGF}

Establishment of 2x315 MVA, 220/66 kV

e 220/66kV, 315 MVA, ICTs— 2 nos.

L Gujarat Offshore B3 Sub-Station Station-1 (B3- | e 220kV ICT bays— 2 nos.
0OSS-1) with 66 kV line bays — 10 Nos. for RE | e 66kV ICT bays— 2 nos.
Interconnection e 220kV line bays — 2 nos. (at B3-OSS-1
for termination of B3-OSS-1 — Mahuva
Onshore PS (GIS) 220 kV two nos. (3
core) cables)
e 66kV line bays— 10 nos.
2 B3-OSS-1 - MahuvaOnshore PS (GIS) 220kV | e Cable length ~45 km
two nos. (3 core) cables (45 km- under seacable | 220 kV, 50MVAr switchable line
of about 35 km & under ground cable of about | reactorsat OSS-1end -2 nos.
10 km) alongwith associated line bays at both | ® Switching equipment for 220 kV, 50
ends (with capacity of 300 MV A/ckt at nominal (I;/In\d/érzsn/\g;chabl eline reactors at OSS-1
voltage) with 1x50 MVAr switchable line '
reactors at B3-OSS-1 end on each cable
Note:

TSP of Vataman S/s (Vataman Transmission Ltd.) shall provide space for augmentation works

at Vataman S/s

Vataman switching S/s has been planned through LIL O of Lakadia-Vadodara 765 kV D/c line at
Vataman under Khavda Ph-I11 (7 GW) and is presently under implementation by POWERGRID
(under TBCB) with implementation schedule of Dec’25 (SCOD).

Distances indicated above are tentative and may change based on actual survey.

| mplementation timeframe: Mar-2028

Estimated Cost: Rs. About Rs 6900 Crs { Onshore Portion: 2200, Offshore Portion: 4700}
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Evacuation of 1 GW offshore windfarm (Sub Zone B3) in Gujarat
\ Ohttorpeh
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Figure 5-55-9: Schematic representation of Tr. System for Offshore Wind Zone Phase-1
(500 MW VGF off the coast of Gujarat for Subzone B3)

5.4.2 Maharashtra

(@) Network Expansion schemein Western Region to cater to Pumped storage potential
near Talegaon (Pune)

Hon’ble MoP, GOI has identified a potential of more than 10GW Pumped Storage Plants
(PSPs) in the area between Boisar, Nashik & Pune. In thisregard, application for Connectivity
has been received from M/s Tata Power Company for Bhivpuri PSP of 1150MW with
estimated commissioning date as 01.01.2028. M/s TPC is also planning PSP at Shirwata with
1980MW capacity.

Considering the huge PSP potential in the area, which are likely to tie up power for pumping
mode from RE generation projects located far away, it was proposed to establish a 765/400 kV
substation near South Kalamb. Further, considering huge demand of Mumbai area, space for
HVDC terminal is proposed to be kept for future use.

Subsequently, applications for drawal of 1400MW power were received from Data Centre
Loads in Mumbai area with start date of 01.01.2027. The applications are under process and
Connectivity is being proposed at South Kalamb S/s to address the requirement of drawal of
such huge quantum of power. The scheme was discussed and approved under TBCB in the
20" NCT meeting held on 25.06.2024 with implementation time frame of 24 months or
01.01.2027 (i.e., start date of GNA of DC loads), whichever is later. The detailed scope of
work is given below:

Detailed scope of work:
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S Scope of the Transmission Scheme Capacity /km
No.

1. | Establishment 2x1500 MV A, 765/400 kV Substation | e 765/400 kV, 1500 MVA ICT — 2
near South of Kalamb with 2x330 MVAR, 765 kv | Nos. (7x500 MVA single phase
bus reactor and 2x125 MVAR, 420 kV busreactor. | unitsincluding one spare ICT Unit)

e 765 kV ICT bays— 2 Nos.
Future provision (spacefor): ¢ 400 kV ICT bays— 2 Nos.
e 765 kV Linebays— 4 Nos.
= 765/400 kV ICT aong with bays- 10 Nos. (2 | e 330 MVAr, 765 kV bus reactor- 2
Nos. on Sec-1, 4 Nos. in Sec-1l & 4 Nos. onSec- | Nos. (7x110 MVAR single phase
1) Reactors including one spare Unit
= 765 kV line bays along with switchable line| for bus/line reactor)
reactors — 6 Nos. (4 Nos. on Sec-1l & 2 Nos. on | ® 765 kV Busreactor bay — 2 Nos.
Sec-11) e 125 MVAr, 420 kV reactor- 2 Nos.
= 765 kV Bus Reactor along with bay: 4 Nos. (2 | ® 400 kV Reactor bay- 2 Nos.
Nos. on Sec-11 & 2 No. on Sec-111) * 400 kV line bays - 2 Nos. (for
» 765KV Sectionaliser: 2 -sets interconnection of PSP)
= 400 kV line bays aong with switchable line
reactors- 20 Nos. (6 Nos. on Sec-1, 6 Nos. on Sec-
Il & 8 Nos. on Sec-111)
= 400/220kV ICT adong with bays -4 Nos. (on 400
kV Sec-l1l: 2 Nos. on 220 kV Sec-l & 2 Nos. on
220 kV Sec-1l)

= 400 kV Bus Reactor along with bays: 4 Nos. (2
Nos. on Sec-1l & 2 No. on Sec-11)

= 400 KkV Sectionalization bay: 2- set

= 220 kV line bays: 8 Nos. (4 Nos. on Sec-l & 4
Nos. on Sec-l1)

= 220 kV Sectionalization bay: 1 set

= 220kV BCand TBC: 2 Nos.

» Establishment of 6000 MW, + 800 kV South

Kaamb (HVDC) [LCC] termina dtation
(4x1500 MW) dong with associated
interconnections with 400 kV  HVAC
Switchyard (2x1500 MW on 400 kV Sec-l &
2x1500 MW on 400 kV Sec-11) & al associated
equipment (incl. filters)/bus extension, etc.

2. | LILO of Pune-lll — Boisar-Il 765 kV D/c line a | ¢ LILO Route length: 40 km (160
South Kalamb S/s with associated bays at South | ckm.)

Kalamb S/s e The Pune-Ill — Boisar-11 765kV D/c
line is of Hexa Zebra configuration
and LILO shall be of similar
conductor configuration

3. | Instalation of 1x240 MVAr switchable line reactor | e 1x240 MVAr, 765 kV switchable

on each ckt at South Kalamb end of Boisar-11 — South
Kalamb 765 kV D/c line (formed after above LILO)

line reactor — 2 Nos.

e Switching equipment for 765 kV
line reactor — 2 Nos.

e Spare Reactor (1-ph, 1x80 MVATr)
unit a 765/400 kV South Kalamb
Sis
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|mplementation time frame: 24 months from the date of SPV transfer (or) 01.01.2027
whichever is earlier.
Estimated Cost: Rs. 1663 Crs.
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Figure 5-55-10: Schematic of Tr. Scheme for interconnection of PSPs in Maharashtra.

5.4.3 Madhya Pradesh
(& Network Expansion Schemein Vindhyachal complex of Madhya Pradesh

Connectivity application (No. 2200000400) by NTPC Ltd (1600 MW) was received in the
month of Dec’23. After several round of deliberations, the transmission scheme for grant of
connectivity under GNA to NTPC Ltd. for Singrauli-111 2x800MW units was finalised in 30"
Consultation Meeting for Evolving Transmission Schemes in Western Region held on
02.07.2024 as per details given below:

Dedicated Transmission System for Connectivity

o Shifting of existing Vindhyachal V — Vindhyachal IV 400kV D/c (twin) line to Singrauli-
111 so as to form Vindhyachal V — Singrauli 11l 400kV D/c (twin) line . (Under scope of
NTPC Ltd.)

o Installation of Ix125MVAr, 420kV Bus Reactor at Singrauli Il 400kV Bus (Under
scope of NTPC Ltd.)

e Vindhyachal IV — Vindhyachal PS 400kV 2" D/c (quad) line (of CWRTL) shall be
disconnected at Vindhyachal-1V and shall be shifted to Singrauli-III to form Singrauli
111 — Vindhyachal PS 400kV D/C (Quad) line. (Under scope of NTPC Ltd.)

e Singrauli III — Vindhyachal PS 400kV S/c (Quad) line (on S/c tower) (with minimum
capacity of 2100MVA per ckt at nominal voltage). (Under scope of NTPC Ltd.) along
with associated bay at Singrauli-III end. The line will be terminated in a 400kV bay at
Vindhyachal PS which would be made available after bypassing works at Vindhyachal
PS as mentioned under Common Transmission System Augmentation for grant of GNA

Note: Vindhyachal Il — Vindhyachal V may be kept normally open and may be closed under
contingency conditions based on feedback from GRID-INDIA.

Common Transmission System Augmentation for grant of GNA: Under ISTS
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Sl. No.

Scope of the Transmission Scheme

Capacity /km

Vindhyacha 1V — Vindhyachal PS 400kV 1st D/c (quad) line (of
POWERGRID) and Vindhyachal PS— Sasan 400kV D/c (twin) line
(of POWERGRID) to be bypassed a Vindhyacha PS and
interconnected with each other at outskirts of Vindhyachal PS
(Under scope of ISTS) so as to form Vindhyachal 1V (2x500MW)
— Sasan 400kV D/c line.

NA

Note:

1. Thisline will be exclusively used for 2x500MW Vindhyachal -1V evacuation.

2. With this arrangement, 4 nos. 400kV bays shall become available at Vindhyachal PS. Out of the
same, 1 no. shall be utilized for termination of Sngrauli 111 — Vindhyachal PS400kV S'¢ (Quad)
line of NTPC and balance 3 nos. bays may be utilized as per requirement in future.

Implementation time-frame: 01.03.2028 (as per start date of connectivity requested by
NTPC for Sngrauli-111 expansion project, for which above transmission systemisrequired as
Common Transmission System Augmentation for grant of connectivity under GNA)
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Figure 5-55-11: Schematic of Network Expansion Scheme in Vindhyachal Complex

(b) Transmission System for enabling RE interconnection at Mandsaur S/s
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765/400/220kV Mandsaur PS was planned with 3x1500MV A, 765/400kV & 5x500MVA,
400/220kV ICTs to enable evacuation of power from 2 GW Wind Potential. The scheme is
currently under implementation by Mandsaur Transmission Limited (subsidiary of
POWERGRID). M/s Sprng Green Energy 2 Pvt. Ltd. (SGE2PL) has applied for Connectivity
at Mandsaur S/s vide application no. 2200000824 for 600MW RE power injection from
31.12.2029. The subject scheme is planned to enable the Connectivity of M/s INGEPL.

Detailed scope of work:

Sl. No. Scope of the Transmission Scheme Capacity /km

1. | 1 No. 400kV bay at Mandsaur S's for RE Interconnection | 400kV line bay — 1 No.
(Sprng Green Energy 2 Pvt. Ltd. (SGE2PL) (2200000824) for
600MW)

|mplementation time-frame: 31.12.2029 as per start date of connectivity under GNA
requested by applicant.
Estimated cost: Rs. 17.28 Crs.

(c) Transmission System for enabling RE interconnection at Neemuch S/s

2x500MV A, 400/220kV Neemuch S/sis an existing S/s of POWERGRID, which was planned
to enable RE evacuation of up to 1GW in Neemuch area of MP., 2 nos. of 220kV bays were
also implemented as a part of the pooling station were allotted to RUMSL’s Solar Park in
Neemuch.

Subsequently, an application (No. 2200000709) for Connectivity for 300MW was received
from M/s ACME Cleantech Solutions Pvt. Ltd. The subject scheme was planned to enable the
injection of power from ACSPL’s 300MW Solar Park.

Transmission System for enabling interconnection of REGS at Neemuch S/s

Neemuach Sclar Park
TUASL] (SO0
Chattorgarh (NR)

HIL (B Consumer
{2500

ACME Oesrtech Sofutions
Povate Losited (300MW) I SOCEAUA
A0 2206V ICT Mandaur{Mp)

204V 00k

Oter Liney

. Presert scherme

400/ 220kV Neemuch S/s

Figure 5-55-12: Schematic of Neemuch S/s representing the Tr. System for enabling RE interconnection

PAGE | 93



ISTS ROLLING PLAN

Detailed scope of work:

Sl. No. Scope of the Transmission Scheme Capacity /km

1 1 No. 220kV bay at Neemuch S/s for RE Interconnection | 220kV line bay — 1 No.
(ACME Cleantech  Solutions Private  Limited
(2200000709) for 300M W)

Implementation _time-frame: 18 months or 31.12.2025 (as per start date requested by
applicant), whichever is later
Estimated cost: Rs. 5.57 Crs.

(d) Transmission system for Evacuation of Power from RE Projectsin Neemuch (1000
MW) SEZ in Madhya Pradesh-Phase |

The Government of India has set a target for establishing 500GW non-fossil generation
capacity by 2030, out of which 1GW SEZ has been identified a& Neemuch for which
2x500MV A, 400/220kV Neemuch PSis already commissioned by POWERGRID.

In view of applications received for cumulative capacity of 1770MW at Neemuch PS till Jun-
24, it was found prudent to expand the substation to its full capacity so as to accommodate
applications being received beyond 1GW at Pachora PS. Accordingly, the present scheme is
planned which shall enable evacuation of additional 1000MW power from RE projects in
Neemuch SEZ (i.e. 1000 MW beyond 1000MW) in Madhya Pradesh. The scheme was agreed
inthe 31% CMTS-WR held on 02.08.2024 and is currently under approval. The detailed scope
of work is given below.

Madhya Pradesh - Transmission System for Mesmich P01 {16WI & Raigarh Ph-1il {L.5GW]
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Figure 5-55-13: Schematic for Tr. system for Evacuation of Power from RE Projects in Madhya Pradesh
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S

No. Scope of the Transmission Scheme Capacity
1 Creation of New 220kV Bus Section-11 at Neemuch | ¢ 500MV A 400/220kV ICT — 3 No.
PSwith Augmentation of transformation capacity by | e 400kV ICT bay — 3 No.
3x500MVA, 400/220kV ICTs (39 4" & 5") a | e 220kV ICT bay — 3 No. (on Sec-11)
Neemuch S/s along with associated bays. e 220kV Bus Sectionaliser bays — 1
Set
e 220kV BC & TBC -1 No. each
2. 4 Nos. 220kV Line bays at Neemuch PS for RE | 220kV Bays— 4 Nos. on Sec-Il
interconnection
3. Neemuch PS — Pachora PS 400kV D/c line (Quad | e Linelength: 190km.
ACSR/ AAAC/ AL59 Moose equivaent) ongwith | e 400kV bays: 4 nos. (2 at Neemuch
50MVAr Sw LR on each ckt at both ends PS & 2 at Pachora PS)
o 420kV, Sw LRs 4 nos. (2 a
Neemuch PS & 2 at Pachora PS)
e Switching equipment for 400 kV
line reactor — 4 Nos. (2 at Neemuch
PS & 2 at Pachora PS)
4. Establishment of 2x500MVA, 400/220kV S/s at | e 400/220kV ICTs: 2 Nos.
Handiyawith 2x125MV Ar 420kV Bus Reactors e 400kV ICT Bays. 2 Nos.
Future provision (spacefor): e 220kV ICT Bays: 2 Nos.
400 kV line bays along with switchable line | ® 400KV Linebays: 6 Nos.
¢ 400/220 KV ICT along with bays - 4 Nos. (L No. | NOS.
o IA,I())O kV Bus Reactor along with bays: 2 Nos. (Sec- « 400KV Bus reactor bay: 2 Nos,
« 220 kV line bays: 8 No. (on Sec-11) : 338 x ;E%ba{_ligo'
¢ 400 kV Sectionalization bay: 1 set &y ’
¢ 220 kV Sectionalization bay: 1 set
220 kV TBC & BC: 1 No.
5. Pachora PS— Handiya400kV D/cline (Quad ACSR/ | e Linelength: 190km.
AAAC/ AL59 Moose equivaent) aong with | e 400kV bays: 2 nos. (at Pachora PS)
associated bays at Pachora PS end and 50MVAr Sw | ® 420kV, Sw LRs: 4 nos. (2 a
LR on each ckt at both ends Handiya & 2 at Pachora PS)
e Switching equipment for 400 kV
line reactor — 4 Nos. (2 a Handiya
& 2 at Pachora PS)
6. LILO of Khandwa (PG) — Itarsi (PG) 400kV D/c | e LILO route length: 22 km (88 ckm)

(Twin Moose) line at Handiya S/s

The Khandwa (PG) — Itars (PG)
400kV D/c line is of Twin Moose
configuration and LILO shall be of
similar conductor configuration
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Scope of the Transmission Scheme Capacity

7. Installation of 1x125 MVAR, 420 kV bus reactor
(2™ at Neemuch PS

e 125 MVAr, 420 kV Busreactor — 1
No.

e 400 kV Busreactor bay: 1 No.

Note:
e TSP of Neemuch & Pachora PS shall provide space for above scope of work

| mplementation time-frame: 24 months from the date of SPV transfer.
Estimated cost: Rs. 2240 Crs.

(€)

Transmission system for Evacuation of Power from RE Projectsin Rajgarh (1500
MW) SEZ in Madhya Pradesh-Phase| 1

The Government of India has set a target for establishing 500GW non-fossil generation
capacity by 2030, out of which 2.5GW REZ potential has been identified at Rajgarh (MP).
Transmission schemes for evacuation of the identified 2.5GW RE power were planned in two
phases as detailed below.

I. Phase-l (1.5GW) involves establishment of Pachora PS with 3x500 MV A 400/220kV
ICTs and Pachora PS — Bhopa 400kV D/c line which was implemented by M/s G R
Infraprojects Ltd.

I1. Phase-1l (1GW) involves ICT augmentation (4th, 5th & 6th) Pachora PS along with
Pachora PS — Ujjan (MPPTCL) 400kV D/c line which is presently under
implementation by M/s G R Infraprojects Ltd. with SCOD of 14.02.2026.

However, in view of applications received for cumulative capacity of 3813MW at Pachora PS
till Jun-24, it is prudent to expand the substation to its full capacity so as to accommodate
applications being received beyond 2.5GW at Pachora PS.

Accordingly, the present scheme is planned which shall enable evacuation of additional
1500MW power from RE projects in Rajgarh SEZ (i.e. 1500 MW beyond 2500MW) in
Madhya Pradesh. The scheme was agreed in the 31¥ CMTS-WR held on 02.08.2024 and is
currently under approval. The detailed scope of work is given below.

Detailed scope of work:

S|

NO‘ Scope of the Transmission Scheme Capacity

1. Creation of New 220kV Bus Section (3') with

220kV Bus Sectiondliser and 400/220kV,
3x500MVA ICT augmentation (7%, 8" & 9
a Pachora PS terminated on 220kV Bus
Section (3

e 500MVA 400/220kV ICT — 3 No.

e 400kV ICT bay — 3 No.

e 220kV ICT bay — 3 No. (on Sec-111)
e 220kV Bus Sectionaliser bays— 1 set
e 220kV BC & TBC -1 No. each

4 nos. 220kV line baysfor RE Interconnection
on Bus Section (3')

e 4 Nos. on Sec-111
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Scope of the Transmission Scheme Capacity

3. Pachora PS — Rajgarh(PG) 400 kV Dic line | e Linelength: 180km.

(Quad ACSR/ AAAC/ AL59 Moose | e 400KV bays: 4 nos. (2 at Rajgarh (PG) & 2

equivalent) dong with associated bays at both | at Pachora PS)

ends (180km.) and SOMVAr Sw LR on each | « 420kV, Sw LRs: 4 nos. (2 a Rejgarh (PG)

ckt at both ends & 2 at Pachora PS)

e Switching equipment for 400 kV line
reactor — 4 Nos. (2 at Ragjgarh (PG) & 2 a
Pachora PS)

4. Installation of 1x125 MV AR, 420 kV bus e 125 MVAr, 420 kV Busreactor — 1 No.

reactor at Pachora PS (400kV Bus Section-I1) | e 400 kV Bus reactor bay: 1 No.

Note:
e TSP of Rggarh (PG) & Pachora PS shall provide space for above scope of work

| mplementation time-frame: 24 months from the date of SPV transfer.
Estimated cost: Rs. 1079 Crs.

(f) Transmisson System for evacuation of power from Mahan Energen Limited
Generating Station in Madhya Pradesh

2x600MW Thermal Power Station of M/sMahan Energen Limited (MEL) located in Singrauli,
Madhya Pradesh is already connected with ISTS. M/s MEL was granted Connectivity for
1100MW under the CERC Connectivity/ LTA Regulations, 2009 and power was being
evacuated through implementation of SPS. Subsequently, M/s MEL has applied for
Connectivity for remaining 100MW vide application no. 2200000224.

To evacuate the total 1200MW capacity of power reliably without SPS, the “Transmission
System for evacuation of power from Mahan Energen Limited Generating Station in Madhya
Pradesh” is proposed with the scope of work as detailed below. The scheme was deliberated
and agreed in the WRPC meeting held on 27.03.2024 with an implementation timeframe of 30
months. Subseguently, the scheme was approved in the 20" NCT meeting held on 25.06.2024
and was recommended for implementation under TBCB.

Detailed scope of work:

Sl
No.

Scope of the Transmission Scheme Capacity /km

1. |Mahan (existing bus) — Rewa PS (PG) 400 kV D/c (Quad| Route Length: ~110 km.
IACSR/AAAC/ALS59 moose equivalent) line

2. |2 Nos. 400 kV bays at Rewa PS (PG) for termination of | 400 kV bays: 2 Nos.
Mahan (existing bus) — Rewa PS (PG) 400 kV D/c line
(Quad ACSR/AAAC/ALS59 moose equivaent)line

Note:
e 2Nos. 400 kV line bays at MEL (existing) shall be under the scope of MEL.
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e POWERGRID to provide space at Rewa PS (PG) for scope at Sl. 2.

| mplementation timeframe: 30 months from the date of SPV transfer.
Estimated Cost: Rs. 558 Crs. (Approx.)

Transmission System for evacuation of power from Mahan
Energen Limited Generating Station in Madhya Pradesh

s Mahan Energen (MEL)

(sagra) | 2=E00MW + 2xB00MMW)

(MP1 Q) W
.,-"
Rewa PS

O
?ﬁr:;rpatan g;!ispur

Figure 5-55-14: Transmission scheme for evacuation of power from 1200MW Mahan TPS & 1600MW Mahan extension
plant.

5.4.4 Chhattisgarh

(@ Transmission System for evacuation of power from Vedanta’s Thermal Power
Station (1200M W) in Sakti, Chhattisgar h

M/s Vedanta applied for Connectivity for 1200MW at Raigarh (Kotra) S/s for Athena
2x600MW Power Project. However, there is no margin for injection left at Raigarh(Kotra)
Substation for injection of power as any injection at Raigarh(Kotra) S/s leads to N-1 non-
compliance of 765/400kV ICTs[especially under Raigarh-Pugalur HVDC reverse power flow
scenario (3000MW reversal)] and there are severe fault level issues at the substation.

In view of the same, connectivity has been agreed at Raigarh(PG) S/s. However, asthereisno
space |eft at Raigarh(PG) S/sfor 2 nos. 400kV bays, it was agreed that V edanta shall connect
to Raigarh(PG) S/sby interconnecting the already existing 400kV D/c line upto Raigarh(K otra)
with Raigarh (Kotra) — Raigarh (PG) 400kV D/c line (which is presently kept normally open
to control fault level at Raigarh (Kotra) & Raigarh(PG) substations).

Considering that the 400kV bays at Raigarh (PG) are rated at 2000A (i.e. 1385MVA), they
shall be sufficient to cater to 1200MW capacity of Vedanta’s Athena project, without the need
for upgradation. However, since Raigarh (Kotra) — Raigarh (PG) 400kV D/c lineistwin moose
line, a portion of it which would be utilized by M/s Vedanta would need to be reconductored
to meet the evacuation requirement of 12200MW capacity (matching with capacity of Vedanta’s
Athena project). Based on feedback from M/s Vedanta regarding the feasibility of
implementation, the scheme was planned with the following scope of work.
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Detailed scope of work:

Sl. No. Scope of the Transmission Scheme Capacity /km

1. | Reconductoring of aportion of Raigarh (Kotra) — Raigarh (PG) | 1.3km. reconductoring
400kV D/c line [i.e. from Raigarh(PG) to Termination point
near Raigarh(PG) at which Vedanta’s 400kV D/c line is being
terminated into Raigarh (Kotra) — Raigarh (PG) 400kV D/cline
so as to form Vedanta — Raigarh(PG) 400kV D/c ling]* with
twin HTLS conductor (with minimum capacity of 1200MW
per ckt at nomina voltage (~1.3km.))

2. | Associated jumpering arrangement at termination point so as | -
to establish Vedanta — Raigarh(PG) 400kV D/c line (with
minimum capacity of 1200MW per ckt at hominal voltage)

| mplementation time-frame: 6 months from award to implementing agency
Estimated cost: Rs. 3.61 Crs.

(b) 400kV line bays at Champa for Interconnection of NTPC LARA STPP STAGE-I|
(1600M W) Pr oj ect

6x1500MVA, 765/400kV Champa PS is an existing substation of POWERGRID with
3x1500MVA, 765/400kV ICTs on each bus section.

Lara stage-l STPP (2x800 MW) of NTPC was granted connectivity through Lara STPP | —
Raigarh (Kotra) PS 400kV D/c line and Long Term Access (LTA) through Lara STPP | —
Champa PS (Section-1) 400kV D/c (quad) line for transfer of 1500MW power from the Lara-|
project to various beneficiaries in WR. The entire 1500MW quantum has now been converted
into deemed GNA. KSK 3x600MW units are connected at Champa PS on the 400kV Bus
Section-Il.

Application for Connectivity for 1L600MW was received from NTPC for LARA STPP STAGE-
Il Project (2x800MW) which was allowed for injection of power from the 400kV Bus Section-
Il of Champa PS (where KSK 3x600MW Units are connected). The present scheme involves
2 nos. 400kV bays at Champa PS (Bus Section B, with KSK 3x600MW Units) for termination
of 400kV D/c (Quad) line from Lara STPP St-11 generation switchyard to Champa PS.

Detailed scope of work:

Sl. No. Scope of the Transmission Scheme Capacity /km

1. | 2nos. 400kV bays at Champa PS (Bus Section A, with | 400kV line bays: 2 Nos. (on
KSK 3x600MW Units) for termination of Lara STPP | Bus Section A, with KSK
St-1l Generation Switchyard — Champa 400kV D/c | 3x600MW Units)

(Quad) line
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| mplementation time-frame: 01.05.2027 (as per start date of connectivity requested by NTPC
Ltd.)
Estimated cost: Rs. 18.57 Crs.

(c) Scheme to control high voltages at Champa PS (on Bus Section-A, where Lara-|
project is connected)

6x1500MVA, 765/400kV Champa PS is an existing substation of POWERGRID with
3x1500MVA, 765/400kV ICTs on each bus section. During the deliberations made in the 29"
CMETS-WR held on 03.06.2024, GRID-INDIA has put forth the observation of high voltages
on the bus section-1 of both 765kV & 400kV buses of Champa PS after bus sectionalisation
due to inadequate shunt reactive power compensation.

Asaresult of this, Champa-Kurukshetra HVDC bipole-1 is aso being blocked for controlling
the voltages during off-peak hours. Hence there is a requirement of sufficient reactive power
compensation at Champa PS on Section-l of 765kV & 400kV buses (where Laral is
connected) for reliable operation of Champa-Kurukshetra HVDC bipoles.

Detailed scope of work:

Sl. No.| e Scope of the Transmission Scheme o Capacity

1. | e Instalation of 1x240MVAr, 765kV |e 1x240MVAr, 765kV Bus Reactor — 1 No.
Bus Reactor & 1x125MVAr, 420kV |, 765kv BR bay — 1 No.
Bus Reactor at Champa PS (On Bus
section-A where Lara-l project is 1x125MVAr, 420kV Bus Reactor — 1 No.
connected) 400kV BR bay — 1 No.

Note:
e TSP of Champa PS shall provide space for above work.

| mplementation time-frame: 18 months
Estimated cost: Rs. 79.28 Crs.

(d) Associated Transmission System for grant of Connectivity under GNA to Sipat
STPS Stage-111 (1x800M W)

The existing 2x1000MVA, 765/400kV ICTsat Sipat STPS are seen to be overloaded in system
studies in Solar Max Scenario even under reduced generation at Sipat STPS. Hence,
Augmentation of transformation capacity at Sipat STPS by 1x1500MV A, 765/400kV ICT (3')
shall berequired to alleviate the constraint. NTPC has applied for Connectivity at NTPC Sipat
for injecting 800MW thermal power. The same was deliberated in the 30" CMETS-WR and it
was agreed for augmentation of transformation capacity at Sipat STPS with the following
scope of work subject to feasibility of Augmentation

Detailed scope of work:
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Sl. No. Scope of the Transmission Scheme Capacity

1. Augmentation of transformation capacity at | 1500MVA, 765/400kV ICT-1

Sipat STPS by 1x1500MVA, 765/400kV ICT
(3rd) No. (4x500MVA Incl. spare)

765kV ICT Bay: 1 No.

400kV ICT Bay: 1 No.

Note:
e NTPC to provide space for above works
o ThelCT istobeplaced at 765kV Bus Section-I1 by utilising bay no. 23 at 765kV side and Bay
no. 21 on 400kV side. For both these bays, tie bay is existing and Main bay isto be constructed.
Further, Connection of 400kV side of ICT-3 with associated 400kV bay requires crossing under
765kV Sipat-Bilaspur-1, 2 and 3 lines through BPIs at 8m equipment height or suitable gantry
arrangement.

| mplementation timeframe: 31.01.2028
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Chapter 6: Southern Region

Southern Region is connected to Western and Eastern Regions through high capacity 765kV
AC links, Back-to-Back HVDC and Bi-pole HVDC links. The thermal generating stations of
Southern Region are predominantly concentrated in the States of Tamil Nadu, Karnataka,
Andhra Pradesh and Telangana. The States of Tamil Nadu, Karnataka and Andhra Pradesh are
rich in RE comprising of large scale Solar & Wind potential. Southern part of Karnataka
(Bangalore), Kerala and Central part of Telangana (Hyderabad) has high demand and less
internal generation. With the continuous increase in demand and limited conventional
generation availability, Southern Region imports power from NEW Grid during peak demand
period whereas it exports power to NEW Grid during high RE scenario / off peak demand
period.

6.1 Power Supply Scenario ason Aug’24

Ason Aug, 2024 tota Installed Capacity (IC) of Southern Region was about 131 GW and the
peak demand was about 67 GW. Southern Region has touched the maximum export of about
9 GW and maximum import of about 21 GW. The state-wise breakup of installed capacity and
peak demand is summarised below.

Table 6-1: SR Installed Capacity and Peak Demand as on Aug’24
(All Figin GW)
Generation

Fossi| Non Fossil
State Grand Peak

Thermal Gas Total Nuclear Hydro RES  Total  Total ~ Demand

Andhra

Pradesh 12.3 3.8 16.1 0.1 1.7 9.5 11.3 27.4 13.7
Telangana 10.9 08 117 0.1 25 5.3 7.9 19.6 15.6
Karnataka 10.5 00 105 0.7 3.6 18.6 229 334 17.0

Kerala 25 05 31 0.4 19 16 3.8 6.9 5.6
Tamil Nadu 14.9 10 16.0 14 2.2 21.1 24.8 40.7 20.8
NLC and

L akshadweep 0.1 0.0 0.1 0.0 0.0 0.0 0.0 0.1 0.0
Pudducherry 0.3 0.0 0.3 0.1 0.0 0.1 0.1 04 0.5

Central

unallocated 2.1 0.0 21 0.5 0.0 0.0 0.5 2.6 0.0
SR 53.5 6.3 59.8 3.3 11.8 56.1 71.2 131.0 67.0

Source: CEA monthly report

From above, it can be concluded that share of non-fossil fuel based generation capacity in total
present installed capacity (IC) of 131 GW is 71.2 GW i.e. 54% of total 1C. This share would
further increase in envisaged scenario of 2029-30 timeframe.
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6.2 Envisaged Power Supply Scenario by 2029-30

As per the 20" EPS, Southern Region demand for 2029-30 timeframe is expected to increase
to about 97 GW. As per the inputs received from various stakeholders, total installed capacity
of Southern Region for 2029-30 is expected to be about 229 GW. The state wise bifurcation of
installed capacity and peak demand is summarized below.

Table 6-2: SR Installed Capacity and peak demand (2029-30)

(All Figin GW)
Generation
State Fossil Non Fossil Grand Peak
ESS Demand
Thermal Gas Total Nuclear Hydro RES Total Total
an;jrg 71 0.2 7.3 0.0 29 9.6 12.6 1.4 21.2 22.1
Telangana 9.2 0.0 9.2 0.0 0.9 2.7 3.6 1.6 14.4 24.2
Karnataka 7.7 0.4 8.1 0.0 4.3 135 178 0.0 25.8 20.3
Kerala 0.0 0.4 0.4 0.0 2.4 0.2 25 0.0 2.9 6.4
Tamil Nadu 10.5 06 110 0.0 1.9 18.7 20.6 0.9 32.6 25.8
Puducherry 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6
Central 15.3 00 153 58 0.0 0.0 58 0.0 21.1
IPP 3.2 0.0 3.2 0.0 0.0 929 929 151 1112
SR 52.9 15 544 58 124 137.6 1558 19.0 229.2 97.4

From above, it is observed that growth in installed capacity of Southern Region is majorly
from non-fossil fuel based generation resources. Share of non-fossil fuel based generation
capacity in total present installed capacity (1C) has increased from 54% to 76%.

Compound annual growth rate in peak demand of Southern Region from present time-frame
to 2029-30 is around 7.3 %. The state wise peak demand growth is given below :

Table 6-3: Increase in Peak Demand of Various Sates of SR

(Al Figin MW)
Peak Demand (MW)
State Present 2029-30 Difference % CAGR
Andhra Pradesh 13712 22091 8379 10.0%
Telangana 15573 24215 8642 9.2%
Karnataka 16985 20254 3269 3.6%
Kerala 5631 6431 800 2.7%
Tamil Nadu 20784 25764 4980 4.4%
Puducherry 549 624 75 2.6%
SR 66986 97440 30454 7.8%

Therefore, annua growth rate in peak demand is maximum for Andhra Pradesh (10 %) and
minimum for Puducherry (2.6 %).
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6.3 Load Generation Balance for 2029-30 Timeframe

In chapter-3, al India Load Generation Balance (LGB) for identified nine scenarios was
prepared as per the methodology finalized in consultation with CTU, CEA and Grid-India
(Erstwhile GRID INDIA). This section elaborates the Southern Region Load Generation
Balance (LGB) for 2029-30 time-frame. For Southern Region also, three points on the daily
load curvei.e. Solar max (afternoon), Peak load (evening) and Off-peak load (night) for three
seasons viz. Monsoon (August), Summer (June) and Winter (February) have been considered.

Load generation balance has been prepared considering the generation despatch factors as
mentioned below for the 9 scenarios. Further, thermal generators have been despatched as per
the merit order.

Table 6-4: Southern Region Generation Dispatch and Demand Factors

Generation Dispatch Factors
Scenario No & Name Hydro | Nuclear | Solar | Wind | ESS Gas | Demand Factors
1-Aug Solar Max 40% 80% 80% 55% | -100% | 0% 67%
2-Aug Peak Load 70% 80% 0% 75% 60% 50% 68%
3-Aug Night Off Peak 40% 80% 0% 65% 40% 50% 49%
4-Jun Solar Max 40% 80% 85% 55% | -100% | 0% 78%
5-Jun Peak Load 70% 80% 0% 75% 50% 50% 69%
6-Jun Night Off Peak 40% 80% 0% 65% 1% 50% 51%
7-Feb Solar Max 20% 80% 90% 0% -100% | 0% 93%
8-Feb Peak Load 40% 80% 0% 20% 100% | 50% 68%
9-Feb Night Off Peak 20% 80% 0% 0% 40% 30% 59%

6.4 1 STS Network Expansion Schemes Evolved from Feb/Mar’24 to Jul’24

Various transmission schemes have been discussed/finalized in the Consultative Meeting for
Evolution of Transmission System of Southern Region (CMETS-SR) from Feb/Mar 2024 to
July 2024. Brief of al such deliberated transmission schemes are tabul ated below:

Table 6-5: Details of the schemes evolved in SR

Sl. Name of the Transmission Scheme Expected Typeof Quantum Tentative

No Timeframe scheme (MW) Cost (in
Cr.)

Karnataka

1. Augmentation of transformation capacity by 2025-26 SS - 52

1x500 MVA (3rd), 400/220kV ICT at Y elahanka
400/220kV GIS Ssin Karnataka

2. Augmentation of transformation capacity by 2025-26 RE 1000 118
2x500 MVA (9th & 10th), 400/220kV ICTs at
Tumkur (Pavagada) 400/220kV Pooling Stationin
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Karnataka and Implementation of 1 nos. of 220kV
line bay at Tumkur (Pavagada) 400/220kV PS

Augmentation of transformation capacity by
1x500 MVA (3rd), 400/220kV ICT at Bidadi S/s
in Karnataka

Augmentation of transformation capacity by

4x500 MVA, 400/220kV ICTs (5th — 8th) at
Davanagere PS

Augmentation of transformation capacity by
3x500 MVA, 400/220kV ICTs (6th - 8th) and
1x1500 MV A, 765/400kV ICT (4th) at Bidar PS

Andhra Pradesh

1.

Implementation of 3 nos. of 400kV line bays at
Ananthapuram PS for integration of RE
generation projects

Transmission system strengthening at Kurnool-111
PS for integration of additional RE generation
projects

Converson of 80 MVAr FLR to SLR on
Vijayawada — Nellore 400kV D/c line (Line-2) at
Nellore as per 44th SRPC and 42nd TCC

Augmentation of transformation capacity with
400/220kV, 1x500 MVA ICT (4th) at
Nagarjunasagar 400/220kV substation

Transmission System for integration of Kurnool-
IV REZ in Andhra Pradesh (Phase-1)

Transmission System for proposed Green
Hydrogen / Green Ammonia projectsin Kakinada
area, Andhra Pradesh

Transmission System for integration of
Anantapur-I1 REZ in Andhra Pradesh (Phase-1)

Tamil Nadu

1.

Transmission System for 0.5 GW Offshore wind
farm (Phase-1) in Tamil Nadu

Implementation of 1 nos. of 230kV line bay at
Karur 400/230kV PS for integration of RE
generation project (M/s Nannai Solar Park Private
Ltd.)

Transmission system for proposed Green
Hydrogen / Green Ammonia projects in Tuticorin
area
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Expected Typeof Quantum Tentative

Timeframe scheme

2025-26

2026-27

2026-27

2026-27

2026-27

2025-26

2026-27

2026-27

2027-28

2026-27

2028-29

2025-26

2027-28

RE

RE

RE

RE

RE

GH

RE

RE

RE

GH

(MW)

2000

1500

4500

4500

3000

4500

500

3000

*RE — Renewable Energy; SS System Strengthening; GH — Green Hydrogen;

Cost (in
Cr.)

56

204

288

46

2886

5550

1015

4679

6242

2617
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Details of the schemes are reproduced below state-wise:

6.4.1 Karnataka

(a) Augmentation of transformation capacity by 1x500 MVA (3'%), 400/220kV _ICT at
Y elahanka 400/220kV GI S S/sin Karnataka

Presently, 2x500 MV A, 400/220kV areexisting at Y elahanka GIS. KPTCL vide letter dated
28.03.2024 has communicated that residential load of about 250 MW is coming up &t Dr.
Shivaram Karanath BDA layout near Ganigarahalli in Bengaluru. KPTCL is proposing to
establish a new 220kV substation in that area by interconnecting with Yelahanka
400/220kV GIS S/sthrough 1200sgmm UG cable for meeting the demand. Keeping in view
of the upcoming 250 MW load, KPTCL opined that additional 1x500 MV A, 400/220kV
ICT (3rd) at Yelahanka GIS is required considering the N-1 contingency criteria
Accordingly, they had requested for augmentation of 1x500 MV A (3rd), 400/220kV ICT at
Y elahanka 400/220kV GIS S/s.

Accordingly, augmentation of transformation capacity by 1x500 MV A (3rd), 400/220kV
ICT at Yelahanka 400/220kV GIS S/s was discussed and agreed in the 32nd CMETS-SR
held on 28.06.2024.

Estimated Cost : Rs. 52 Crore

Yelahanka GIS
400k\V/

------

-

1x500 MVA (31) ICT

2x500 MVA ICTs ' (Under Proposal)

(Existing) NeTTTX

______

Sem——

~——

ssssss

220kV

(b) Augmentation of transfor mation capacity by 2x500 MVA (9t & 10t), 400/220kV ICTs
at Tumkur (Pavagada) 400/220kV Pooling Station in Kar nataka and | mplementation
of 1 nos. of 220kV line bay at Tumkur (Pavagada) 400/220kV_PS for_ providing
Connectivity to RE generation proj ect

Presently, Tumkur (Pavagada) PS is under operation with 6x500 MV A, 400/220kV ICTs
and 2x500 MVA (7th & 8th), 400/220kV ICTs at Tumkur (Pavagada) are under
implementation and expected by Aug’25. The Connectivity of 3350 MW has been granted
to RE projects at Tumkur (Pavagada) PS.
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During the 25th CMETS-SR held on 28.11.2023, Connectivity of 200 MW has been agreed
for grant to M/s TEQ Green Power XVIII Pvt. Ltd. at 220kV level with 1 nos. of 220kV
bay. The above applicant have requested for implementation of 220kV bay at Tumkur
(Pavagada) PS under ISTS with start date as 30.06.2026. The same was also agreed in the
28th CMETS-SR held on 29.02.2024. Further, M/s KSPDCL has submitted application for
enhancement of Connectivity for 300 MW at Tumkur (Pavagada) PS (from under operation
2050 MW solar project to 2350 MW) as Renewable Power Park Developer which was
discussed in the 26th CMETS-SR held on 29.12.2023. During the meeting, it was decided
that due to non-availability of margins for grant of additional connectivity at Tumkur
(Pavagada) PS, the connectivity has been granted at Tumkur-I1 PS.

In 26th CMETS-SR, KSPDCL mentioned that they have taken initiatives towards
acquisition of land for augmentation of Tumkur (Pavagada) PS and requested for grant of
connectivity for 300 MW a Tumkur (Pavagada PS) instead of Tumkur-11 PS. CTU
informed that at present, for grant of connectivity, there is no margin in existing Tumkur
(Pavagada) PS. After getting confirmation towards land acquisition and possibility of
Tumkur (Pavagada) PS augmentation, the same shall be considered for grant of
connectivity. KSPDCL vide letter dated 31.05.2024 informed that they have initiated few
actions subsequent to the 26th CMETS-SR meeting viz. identification of land required for
proposed expansion and fixation of land rate by Deputy Commissioner, consent from the
farmersto sell the land etc.

Accordingly, as land is available for expansion of the pooling station and for optimal
utilization of the transmission system, augmentation of transformation capacity by 2x500
MVA (9th & 10th), 400/220kV ICTs at Tumkur (Pavagada) 400/220kV Pooling Station in
Karnataka was discussed and agreed in the 32nd CMETS-SR held on 28.06.2024. The
details of the schemeis as below:

Sl.
No.

Schedule [Est.
Cost
(crs)

112

Scope of the Transmission Scheme  [Capacity /km

21
months

Augmentation of transformation | e
capacity by 2x500 MVA (9" & 10™), ICTs

1 | 400/220kV  ICTs a  Tumkur

(Pavagada)  400/220kV  Pooling| ® 400KV ICT bay —2 Nos

Station e 220kV ICT bay — 2 Nos.

2x500 MV A, 400/220kV

Additional land of about 100 m
(width) x 540 m (length) on right side
of the Tumkur (Pavagada) PS for
expansion of Tumkur (Pavagada) PS
with 2 nos. of additional 500 MVA
ICTs & 220 kV line bays

The total land of about 13
Acres 22 Guntasis required for
the proposed expansion and
land rate has been fixed by the
Deputy Commissioner at Rs.
2.62 Cr. (Rs. 19.35 L per Acre)
as communicated by KSPDCL
vide letter dated 31.05.2024

Implementation of 1 nos. of 220kV
line bay a Tumkur(Pavagada)

1 no. 220kV line bay at
Tumkur(Pavagada) 400/220kV
PS for termination of dedicated

30.06.26
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Sl.  |Scope of the Transmission Scheme  [Capacity /km Schedule [Est.
No. Cost
(crs)

400/220kv  PS  for  providing| line of M/s TEQ Green Power
Connectivity to RE generation project | XVIII Pvt. Ltd.

Total | 118
Estimated Cost: Rs. 118 Crore
Turniur {(Fauagadal T |
PS 400KV i
H
1
=i , e
i ! { %
) | | i
e L - L]
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I : 2x500 MVA (THE EiN)
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Above transmission scheme has been forwarded to NCT vide CTU letter dated 26.07.2024.
The scheme was discussed and agreed for implementation under RTM route with
implementation schedule of 21 monthsin the 21st NCT held on 06.08.2024.

(c) Augmentation of transformation capacity by 1x500 MVA (3'%), 400/220kV _ICT at

Bidadi S/sin K arnataka

During the 213th OCC meeting of SRPC held on 10.04.2024 requirement of additional ICT
at Bidadi S/s due to continuous overloading / N-1 violation of existing ICTs was discussed.
During the meeting it was opined that KPTCL have to plan / augment the downstream
network to match the power evacuation. The matter was also deliberated during the 216th
OCC meeting of SRPC held on 10.07.2024, wherein it was decided that matter may be taken
up in the next CMETS-SR meeting for deliberations.

Accordingly, augmentation of transformation capacity by 1x500 MV A (3rd), 400/220kV
ICT at Bidadi S/sin Karnataka was discussed and agreed in the 33rd CMETS-SR held on
25.07.2024.

(d) Augmentation of transformation capacity by 4x500 MV A, 400/220kV ICTs (5" — 8)

at Davanagere PS
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Presently, 4x1500 MVA, 765/400kV and 4x500 MVA, 400/220 kV Davanagere /
Chitradurga Pooling Station is being established as part of ‘Transmission system for
integration of Davanagere/ Chitradurga REZ’. The transmission scheme has been
recommended for implementation through TBCB route in the 18th NCT held on 05.03.2024
and Gazette Notification published on 15.03.2024 by Ministry of Power with
implementation time frame of 24 months. Considering the bidding process timeline, the
scheme is expected tentatively by July/Aug’2026. Total Connectivity already granted/
agreed for grant at Davanagere PS is 2340 MW. Therefore, in 32nd CMETS-SR, held on
28.06.2024, for grant of Connectivity, augmentation of 2x500 MV A, 400/230 kV (5th &
6th) ICT were proposed and same was agreed. Subsequently, applications for additional
connectivity corresponding to 775 MW capacity has been received upto June 2024.
Therefore, total connectivity granted/ agreed for grant/ under consideration shall be 3115
MW. Accordingly, total 8x500 MV A, 400/220 kV transformation capacity is required at
Davanagere PS for grant of connectivity for 3115 MW (considering N-1 contingency
criteria).

Accordingly, augmentation of transformation capacity by 4x500 MV A, 400/220 kV ICTs
(5th — 8th) at Davanagere PS in Karnataka was discussed and agreed in the 33rd CMETS-
SR held on 25.07.2024

Estimated cost : Rs. 204 crs

(e) Augmentation of transformation capacity by 3x500 MVA, 400/220kV ICTs (6! - 8"
and 1x1500 MV A ,765/400kV ICT (4") at Bidar PS

CTU informed that Bidar PSis being established with 3x1500 MV A, 765/400kV and 5x500
MVA, 400/220 kV ICTs as part of ‘Transmission Scheme for Solar Energy Zone in Bidar
(2500 MW), Karnataka’. Details of transmission system as per Annexure-V. The
transmission scheme is under implementation and expected by 09.02.2026. Total
Connectivity aready granted / agreed for grant at Bidar PSis 2500 MW. Therefore, in 32nd
CMETSSR, held on 28.06.2024, CTU informed that for grant of Connectivity,
augmentation of 1x500 MV A, 400/220 kV (6th) ICT is required and same was agreed.
Subsequently, applications for additional connectivity corresponding to 600 MW capacity
has been received upto June 2024. Therefore, total connectivity granted / agreed for grant /
under consideration shall be 3100 MW. Accordingly, for grant of connectivity (considering
N-1 contingency criteria) total 8x500 MV A, 400/220kV and 4x1500 765/400kV ICTsshall
be required at Bidar PS.

Accordingly, augmentation of transformation capacity by 3x500 MV A, 400/220 kV ICTs
(6th — 8th) and 1x1500 765/400kV ICT (4th) at Bidar PS in Karnataka was discussed and
agreed in the 33rd CMETS-SR held on 25.07.2024.
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Estimated cost : Rs. 288 crs.

Above transmission scheme has been forwarded to NCT vide CTU letter dated 20.08.2024.
6.4.2 Andhra Pradesh

(a) Implementation of 3 nos. of 400kV line bays at Ananthapuram PS for_integration of
RE generation projects

Presently, Ananthapuram 400/220kV PS is under implementation by POWERGRID
through TBCB route and is expected by Sept’25. Connectivity of about 1055 MW at 220kV
and 2710 MW at 400kV has been granted at Ananthapuram to various RE generation
projects. 12 nos. of 220kV line bays are already implementation. Connectivity of 1710 MW
has been granted to M/s Renew Vikram Shakti Pvt. Ltd. at 400kV level with 2 nos. of 400kV
bays in the 23rd CMETS-SR held on 29.09.2023. Further, Connectivity of 1000 has been
granted to M/s ABC Cleantech Pvt. Ltd. at 400kV level with 1 nos. of 400kV bay in the
25th CMETS-SR held on 28.11.2023. The above RE generation projects have requested for
implementation of 400kV bay at Ananthapuram PS under ISTS. The details are as below:

Sl. | Description of Transmission Element Scope of work Schedule
No.
1 2 nos. of 400kV line bays at Ananthapuaram PS 400KV line bays— 2 31.03.26
for Connectivity to M/s Renew Vikram Shakti Pvt. | Nos.

Ltd.
2 1 no. of 400kV line bay at Ananthapuaram PSfor | 400kV line bays— 1 31.03.26
Connectivity to M/s ABC Cleantech Pvt. Ltd. Nos.

The scheme was deliberated and agreed in the 28th CMETS-SR held on 29.02.2024.

Estimated cost: Rs. 46 Crore
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Above transmission scheme viz., Implementation of 3 nos. of 400kV line bays at
Ananthapuram PS for integration of RE generation projects has been alocated to
POWERGRID under RTM vide CTU letter dated 22.03.2024.

(b) Transmission system strengthening at Kurnool-111 PSfor integration of additional RE
generation projects

Presently, Kurnool-111 765/400/220kV PS is under implementation by POWERGRID
through RTM route and is expected by Nov’24. Further, for optimal utilisation of the
pooling station, space provision for integration of additional 4.5 GW has been kept at
Kurnool-111. The broad scheme is as below:

e Establishment of 765/400/220kV 3x1500 MV A, 9x500 MV A Kurnool-I11 PS
e Kurnool-111 PS— Kurnool(new) 765 kV D/c line
e Kurnool-111 PS— Maheshwaram (PG) 765 kV D/c line

Connectivity of about 2320 MW (1720 MW at 220kV level & 600 MW at 400kV level)
have already been granted at Kurnool-11l PS with the above under implementation
transmission system. Further, CTU has received additional connectivity applications for
3770 MW (Solar: 3650 MW & Wind: 120 MW) seeking connectivity at Kurnool-I11 in the
month of Nov’23. With this, the total connectivity quantum at Kurnool-111 became about
6090 MW (1990 MW at 220kV level & 4100 MW at 400kV level). However, Kurnool-111
PS is being implemented with 3x1500 MVA, 765/400kV transformation capacity.
Therefore, grant of connectivity for additional 3770 MW shal require expansion of
Kurnool-I11 PS and further transmission lines for evacuation of power from Kurnool-I11 PS.
CTU also received additional connectivity applications for 1650 MW (PSP: 1250 MW &
Solar: 400 MW) at Kurnool-III PS in the month of Jan’24. With this, the total connectivity
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guantum at Kurnool-111 shall be about of 7740 MW (2390 MW at 220kV level & 5350 MW
at 400kV levdl).

Accordingly, the following transmission system was deliberated in the 28th CMETS-SR
held on 29.02.2024 and agreed for integration of additional RE generation projectsand grant
of Connectivity at Kurnool-I11 PS under the CERC GNA Regulations.

e Augmentation of transformation capacity of 3x1500 MV A, 765/400kV ICTs at
Kurnool-Il1 PS

e Kurnool-111 PS— Chilakaluripeta 765 kV D/c line (about 260 km) with 240 MV Ar
switchable line reactors at both ends

CTU also received additional connectivity application for 260 MW at Kurnool-111 PSin the
month of Feb’24. Connectivity corresponding to 7740 MW have been granted / agreed for
grant at Kurnool-I11 PS. However, for evacuation of additional power from Kurnool-I11 REZ
and Ananthapuram REZ, 1x1500 MVA, 765/400 kV ICT (7th) is also required.
Accordingly, augmentation of 1x1500 MV A 765/400kV ICT (7th) at Kurnool-111 PS was
proposed in the 29th CMETS-SR held on 28.03.2024. With this, the total connectivity
guantum granted / agreed for grant at Kurnool-111 PS shall be about of 8000 MW (2650
MW at 220kV level & 5350 MW at 400kV level).

The Connectivity have been granted for 600 MW to M/s Adani Renewable Energy Forty
Two Ltd. for its PSP generation project at 400kV level with 2 nos. of 400kV line bays
(under ISTS scope) for termination of its dedicated transmission line in the 23rd CMETS-
SR held on 29.09.2023. Similarly, Connectivity have been granted for 3500 MW (800 MW
& 3x900 MW) to M/s Indosol Solar Pvt. Ltd. for its Solar Power Park at 400kV level with
4 nos. of 400kV line bays (under ISTS scope) for termination of its dedicated transmission
linesin the 26th CMETS-SR held on 29.12.2023. Similarly, Connectivity have been agreed
for grant for 1250 MW to M/s Adani Renewable Energy Fifty One Ltd. for its PSP
generation project at 400kV level with 2 nos. of 400kV line bays (under ISTS scope) for
termination of its dedicated transmission lines in the 28th CMETS-SR held on 29.02.2024.
Accordingly, total 8 nos. of 400kV line bays are required to developed under ISTS for
termination of dedicated transmission lines from the above generation projects.

The Transmission Scheme “Transmission system strengthening at Kurnool-Il1lI PS for
integration of additional RE generation projects” was forwarded to SRPC for views on
08.04.2024. The scheme was deliberated in the 51st SRPC meeting held on 15.05.2024.
SRPC vide letter dated 22.05.2024 has forwarded the views of Southern Region
constituents.

PAGE | 113



ISTS ROLLING PLAN

31 500 e, TRS/SO0 KY ICTs 9500 s, 2007220 kY ICTs
(L) (LiC}
Maheihwaram ’
3 Sl e
[uc) '
Y \\\___r ~ y
cumool (Mew) = {f :“ﬂj. . 15 nos. of 220kN line bays wnder 15T
) s tCh
Chilakaluripeta - i :' + 8 nos, of 400KV line bay wunder [5T5
— [}
{Uindar Progosal) - - iLineler Progpasal)
TEEEN Birrood-Hil A T g i -+ 1500 WMYE, TR5A00 KV ICTs
A0 Kurmookill 220k Kurnoal-11 {Undar Proposal)
Present Propossl -
= Kugivssemarsan af madsloesanicn Capacing G 451500 MWA, ThEAD0EY T a1 Euivdcl-0 PS5
o Eurnool-8 PLS - Chilakaluripata 765 kY D bire wich 280 KTvir SLE &t both oreds
¥ meos; of U B bays Tor providing Conrectaty to W's Acard Remesable Energy Eprby Tano Lid
= A s, oF 00N Eres basy lor prosiding Conneciiity to MY ndosed Sodar P, Led
* Xreos, af 00k ke bays for providing Conrectiity to MY Sudand Renewable Energy Fiity One Lud.

Package Scope of the Transmission Scheme Capacity /km Schedulg Est.
Cost
(crs)
Augmentation of transformation e 3x1500 MV A, 765/400kV
capacity of 3x1500 MVA, ICT
765/400kV ICTsat Kurnool-11I PS e 765kV ICT bay — 3 Nos.
e 400kV ICT bay — 3 Nos.
e 400kV Bus Sectionaliser — 1
Set
Kurnool-I1l PS — Chilakauripeta ~ 260 km
765 kV D/c line with 240 MV Ar .
A | switchable line reactors at both | 765KV line bays—2 nos. (a 24 2650
ends Kurnool-I11 PS) months
e 765KV line bays— 2 nos. (at
Chilakaluripeta)
e 765kV, 240 MVAr SLR at
Kurnool-I1l PS— 2 nos. (6x80
MVAr units)
o 765kV, 240 MVAr SLR at
Chilakaluripeta— 2 nos. (6x80
MVAr units)
2 nos. of 400kV line bays at |e 400kV linebays— 2 Nos. 30.06.26
Kurnool-I1l PS for termination of
dedicated transmission line of M/s
Adani Renewable Energy Forty
Two Ltd.

B |4 nos. of 400kV line bay a le 400KV line bays— 1 Nos. 24 110
Kurnool-I1l PS for termination of months
ﬁﬂeg?gt;gsolt rglsgrm:t?rlit(;nes of e 400kV line bays— 1 Nos. 24

months
e 400KV line bays— 2 Nos. 31.03.27
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Package Scope of the Transmission Scheme Capacity /km Schedulg  Est.
Cost
(crs)

2 nos. of 400kV line bays at
Kurnool-I1l PS for termination of
dedicated transmission line of M/s
Adani Renewable Energy Fifty

400kV line bays— 2 Nos. 31.12.27

One Ltd.

Augmentation of 1x1500 MVA Je 1x1500 MVA, 765/400kV 24 126
c 765/400kV ICT (7) at Kurnool- ICT months

[ PS e 765kV ICT bay — 1 Nos.

e 400kV ICT bay — 1 Nos.

Total 2886

Above transmission scheme viz., Transmission system strengthening at Kurnool-111 PS for
integration of additional RE generation projects has been forwarded to NCT vide CTU letter
dated 30.05.2024. The scheme was discussed and agreed for implementation through TBCB
route in the 20th NCT held on 25.06.2024.

(c) Conversion of 80 MVAr FLR to SLR on Vijayawada — Nellore 400kV D/c line (L ine-
2) at Nellore as per 44" SRPC and 42 TCC

POWERGRID vide letter dated 04.10.2023 informed that replacement of 50 MVAr line
reactor at Nellore end on Vijayawada — Nellore 400kV D/c line (Line-2) with 80 MV Ar
under AddCap was approved in the 44th SRPC meeting held on 04.11.2022. Further, it was
decided that line reactors would be made switchable for use of bus reactors wherever
technicaly feasible / space available. Accordingly, POWERGRID requested that
conversion of 80 MV Ar fixed line reactor at Nellore end on Vijayawada — Nellore 400kV
D/c line (Line-2) to switchable line reactor along with NGR and its bypassing scheme in
the CMETS-SR mesting.

Accordingly, conversion of 80 MVAr fixed line reactor at Nellore end on Vijayawada —
Nellore 400kV D/c line (Line-2) to switchable line reactor along with NGR and its
bypassing scheme was agreed in the 32nd CMET S-SR held on 28.06.2024.

(d) Augmentation of transformation capacity with 400/220kV, 1x500 MVA ICT (4™ at
Nagarjunasagar 400/220kV substation

The proposal for augmentation of transformation capacity with 400/220kV, 1x500 MVA
ICT (4th) at Nagarjunasagar 400/220kV substation was agreed in the Joint Study meeting
of SR constituents held from 2nd to 4th May, 2024 at Hyderabad. During the Joint Study
meeting, it was agreed that a joint site visit with participation from CTU, SRPC,
POWERGRID, APTRANSCO and TGTRANSCO may be planned to explore the space
availability for 220kV ICT bay at APTRANSCO switchyard along with interconnection
with POWERGRID switchyard. Accordingly, for assessing space availability for 220kV
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ICT bay at Nagarjunasagar, a joint site visit was held on 24th June, 2024 comprising
officials from CEA, SRPC, POWERGRID, APTRANSCO and TGTRANSCO.

During the Joint study visit 2 options were identified and could not be finalized. After
detailed deliberations, it was decided that the matter may be put up to the higher forum for
further deliberations and finalization.

The proposal was deliberated in the 33rd CMETS-SR held on 25.07.2024 and 31.07.2024
and after detailed deliberations, the augmentation of 1x500 MVA ICT (4th) at
Nagarjunasagar was agreed. However, options for implementation of the ICT shall be
finalized in the meeting with CEA.

(e) Transmission System for_integration of Kurnool-1V REZ in Andhra Pradesh

Govt. of Indiahas set atarget of 500 GW generation capacity from non-fossil fuel resources
by 2030. In thisdirection, MNRE hasidentified addition of 86 GW RE Potentia in the State
of Andhra Pradesh, Telangana, Karnataka and Tamil Nadu (Offshore) in Southern Region.
Out of theidentified (86 GW) RE Potential in Southern Region, 51 GW has been identified
in the State of Andhra Pradesh (Ananthapur— 20 GW, Kurnool — 23 GW & Kadapa — 8
GW).

A comprehensive transmission system for integration of 51 GW RE Potential in Andhra
Pradesh have been identified by CEA and areport on Transmission System for Integration
of over 500 GW RE Capacity has been published by CEA on 07.12.2022. The details of
district wise potential is as below.

District FelEillE (©0) Total MD?;(;:,[L;? BESS Evacuation
Wind Solar (GW) (GW) (GW) System (GW)
Anantapur 10 10 20 15 5 10
Kurnool 8 15 23 18 6 12
Kadapa 0 8 8 8 3 5
Total 18 33 51 41 14 27

Presently, Connectivity of about 7740 MW (2390 MW at 220kV level & 5350 MW at
400kV level) has been granted / agreed for grant at Kurnool-I11 PS. Similarly, Connectivity
of about 3765 MW (1055 MW at 220kV level & 2710 MW at 400kV level) has been granted
/ agreed for grant at Ananthapuram PS. Keeping above in view, it is prudent to take up the
implementation of Kurnool-1VV PS and Anantapur-11 PS for integration of RE generation
projectsin Kurnool and Anantapur areas. The above transmission schemes were deliberated
in the 28th CMETS-SR held on 29.02.2024 wherein it was decided that a physical joint
study may be carried out for finalization of the transmission system for Kurnool-1V and
Ananthapuram-I1.

Accordingly, Joint Study meeting of Southern Region Constituents was held from 2nd to
4th May, 2024 at Hyderabad wherein following transmission system was finalized for
integration of RE generation projects at Kurnool-1V in Andhra Pradesh.
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Transmission System for Integration of Kurnool-1V (Near Aspiri) REZ (for 7.5 GW)

Phase-l (4.5 GW)

Establishment of 4x1500 MV A, 765/400 & 4x500 MVA, 400/220 kV Kurnool-IV
Pooling Station near Kurnool, Andhra Pradesh along with 2x330 MV Ar (765 kV) bus
reactors at Kurnool-1V PS (1.5 GW injection at 220 kV level and 3 GW injection at
400 kV level)

+ 300 MVAR STATCOM at Kurnool-1V, 2x125 MVAr MSR

Kurnool-IV — Bidar 765kV D/c line (about 330 kms) with 330 MVAR SLR at both end
on both circuits

Kurnool-1V — Kurnool-111 PS 765 kV D/c line (about 150 kms) with 240 MVAR SLR
at Kurnool-1V end on both circuits

Augmentation of 1x1500 MVA, 765/400 kV ICT at C’Peta

Phase-11 (3 GW)

Augmentation of 2x1500 MV A, 765/400 & 6x500 MV A, 400/220 kV Kurnool-IV
Pooling Station (2 GW injection at 220 kV level and 2 GW injection at 400 kV level)

Establishment of 3x1500 MV A, 765/400 kV Veltoor-11 Station with 2x330 MV Ar (765
kV) bus reactors

LILO of Kurnool-1V — Bidar 765kV D/c line at Veltoor-11 (about 60 kms)
Vetoor-Il — Veltoor TS 400 kV D/c (quad) line (about 60 kms)
Vetoor-I1 — Udandpur 400 kV D/c (quad) line (about 30 kms)

LILO of Vijayawada-Nellore 400 kV D/c line at C’Peta (about 20 kms)

The above transmission schemes were deliberated in the 32nd CMETS-SR held on
28.06.2024 wherein it was agreed that initially Kurnool-1V Phase-l may be taken up for
implementation and Kurnool-1V Phase-1l may be reviewed as per the observations of the
SR constituents. It was also agreed that LILO of Vijayawada-Nellore 400 kV D/c line at
C’Peta (about 20 kms) may be considered in Phase-I.

The detailed scheme is as bel ow:

Sl.

No.

Scope of the Transmission Scheme Capacity /km

1.| Establishment of 4x1500 MVA, 765/400 & | ¢ 765/400kV, 1500 MVA, ICTs - 4
4x500 MV A, 400/220 kV Kurnool-1V Pooling nos. (13x500 MVA incl. 1 spare
Station near Kurnool, Andhra Pradesh along unit)

with 2x330 MVAr (765 kV) bus reactors at | ¢ 765kV ICT bays— 4 nos.
Kurnool-IV PS with provision of two (2)| e 400kV ICT bays— 4 nos.

sections of 4500 MV A each at 400kV level e 400/220kV, 500 MVA, ICTs — 4
Future Space Provisions: nos.

e 400kV ICT bays— 4 nos.
e 765/400kV, 1500 MVA, ICTs— 2 nos. e 220KV ICT bays— 4 nos.

e 765kV ICT bays— 2 nos.
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No.

Scope of the Transmission Scheme

Capacity /km

400kV ICT bays— 2 nos.

400/220kV, 500 MV A, ICTs— 14 nos.

400kV ICT bays— 14 nos.

220kV ICT bays— 14 nos.

765kV line bays — 8 nos. (with provision for,
SLR)

400kV line bays — 12 nos. (with provision for
SLR)

220kV line bays— 20 nos.

220kV Bus Sectionalizer : 2 sets

220 kV Bus Coupler (BC) Bay — 2 nos.

220 kV Transfer Bus Coupler (TBC) Bay — 2
nos.

e 400kV Bus Sectionalizer : 1 set

765kV line bays — 4 nos. (a
Kurnool-1V PS for termination of
Kurnool-1V — Bidar and Kurnool-
IV — Kurnool-I11 765kV D/c lines)
765 kV, 330 MV Ar Bus Reactor —
2 nos.

765 kV Bus Reactor bays— 2 nos.
220kV line bays— 6 nos.

220kV Bus Sectionalizer : 1 set
220 kV Bus Coupler (BC) Bay — 2
nos.

220 kV Transfer Bus Coupler
(TBC) Bay — 2 nos.

.| Kurnool-1V — Bidar 765kV D/c line (about 330

kms) with 330 MVAR SLR (convertible) at both
ends on both circuits

~ 330 km

765kV line bays — 2 nos. (at Bidar
PS)

765 kV, 330 MVAr SLR at
Kurnool-IV PS — 2 nos. (7x110
MVAr inc. 1 switchable spare unit
for both bus reactor and line
reactor)

765 kV, 330 MVAr SLR at Bidar
PS — 2 nos. (7x110 MVAr inc. 1

switchable spare unit)
.| Kurnool-1V — Kurnool-Ill PS 765 kV D/c line ~ 150 km
(about 150 kms) with 240 MVAR SLR .
(convertible) at Kurnool-1V end on both circuits ¢ 765kv line bays — 2 nos (a
Kurnool-I11 PS)

765 kV, 240 MVAr SLR a
Kurnool-IV PS — 2 nos. (7x80
MV Ar inc. 1 switchable spare unit)

.| + 300 MVAR STATCOM at Kurnool-IV PS

along with 2x125 MVAr MSR

400 kV bay — 1 no.

.| Augmentation of 1x1500 MV A, 765/400kV ICT

(3 at C’Peta

765/400kV, 1500 MVA, ICT - 1
no.

765kV ICT bays— 1 no.

400kV ICT bays— 1 no.

.| LILO of Vijayawada-Nellore 400 kV D/c line at

C’Peta (about 20 kms)

~ 20 km

400kV line bays— 4 nos. (at C’Peta
for termination of LILO of
Vijayawada-Nellore 400 kV Dl/c
line at C’Peta)

Estimated Cost : Rs. 5550 Crs
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The above transmission scheme has been forwarded to NCT vide CTU letter dated
17.08.2024.

(f) Transmission System for integration of Anantapur-11 REZ in Andhra Pradesh

As per the Joint Study meeting of Southern Region Constituents held from 2nd to 4th May,
2024 at Hyderabad, following transmission system was finalized for integration of RE
generation projects at Anantapur-I in Andhra Pradesh

Phase-| (4.5 GW)

e Establishment of 4x1500 MVA, 765/400 kV & 4x500 MV A, 400/220 kV Anantapur-
I1 Pooling Station near Kurnool, Andhra Pradesh along with 2x330 MV Ar (765 kV)
busreactorsat Anantapur-I1 PS (1.5 GW injection at 220 kV level and 2.5 GW injection
at 400 kV level)

e +300MVAR STATCOM at Ananthpur-11, 2x125 MVAr MSR

e Anantapur-11 — Davangere 765kV D/c line (about 150km) with 240 MVAR SLR at
Anatpur-11 end on both circuits

e Anantapur-1l — Cuddapah 765kV D/c line (about 200km) with 330 MVAR SLR at
Anatpur-I1 end on both circuits

Phase-11 (3.5 GW)

e Augmentation of 2x1500 MV A, 765/400 & 6x500 MVA, 400/220 kV Kurnool-1V
Pooling Station (2.5 GW injection at 220 kV level and 2 GW injection at 400 kV level)

e Establishment of 3x1500 MV A, 765/400 kV CN’Halli Station along with 2x330 MV Ar
(765 kV) bus reactors
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e Anantapur-1l — CN’Halli 765kV D/c line (about 180km) with 330 MVAR SLR at
Anatpur-11 end on both circuits

e (CN’Halli - CN’Halli (KPTCL) 400 kV (quad) D/c line (about 10km)

The above transmission schemes were deliberated in the 32nd CMETS-SR held on
28.06.2024 wherein it was agreed that initially Ananthapuram-11 Phase-I may be taken up
for implementation and Ananthapuram-11 Phase-I1 may be reviewed as per the observations
of the SR constituents.

Further, augmentation of transformation capacity by 2x500 MV A, 400/220kV ICTs (5th &
6th) at Anantapuram-I1 PS was was discussed and agreed in the 33rd CMETS-SR held on
25.07.2024

The detailed scheme is as below:

Sl Scope of the Transmission Scheme Capacity /lkm
No.
1 Establishment of 4x1500 MVA, 765/400 & |e 765/400kV, 1500 MVA, ICTs — 4 nos.
' 6x500 MVA, 400/220 kV Ananthapuram-11| (13x500 MVA incl. 1 spare unit)
Pooling Station near Kurnool, Andhra Pradesh|® 765kV ICT bays— 4 nos.
along with 2x330 MV Ar (765 kV) bus reactors|® 400kV ICT bays— 4 nos.
at Ananthapuram-11 PS with provision of two|® ﬁg{( 250"8_1_ t?a?;)sM\éﬁ(’);CTS_ 6 nos.
. o _
(2) sections of 4500 MV A each at 400kV level « 220KV ICT bays_ 6 nos
Future Space Provisions. e 765kV line bays - 4 nos (a
e 765/400kV, 1500 MVA, ICTs— 2 nos. 22?:2:23::2:: P_S fgaséa;r%r:gonaﬁ;
* 765kV ICT bays—2 nos. Ananthapuram-11 — Cuddapah 765kV D/c
e 400kV ICT bays— 2 nos. lines)
e 400/220kV, 500 MV A, ICTs— 12 nos. e 765 kV, 330 MVAr Bus Reactor — 2 nos.
* 400kV ICT bays— 12 nos. e 765 kV Bus Reactor bays — 2 nos.
o 220kV ICT bays— 12 nos. e 220KV line bays— 6 nos.
e 765KV line bays — 8 nos. (with provision for | 220k\/ Bus Sectionalizer : 1 set
SLR) _ N e 220 kV Bus Coupler (BC) Bay — 2 no.
o 400kV line bays— 12 nos. (Wlth provision for e 220 kV Transfer Bus Coupler (TBC) Bay
SLR) —2no.
e 220kV line bays— 20 nos.
e 220kV Bus Sectionalizer : 2 sets
e 220 kV Bus Coupler (BC) Bay — 2 nos.
e 220 kV Transfer Bus Coupler (TBC) Bay — 2
nos.
o 400kV Bus Sectionalizer : 1 set
> Ananthapuram-11 — Davangere 765kV D/c line ~ 150 km
' (about 150km) with 240 MVAR SLR _
(convertible) at Ananthapuram-II end on both |® Zg? kV line bays — 2 nos. (at Davanagere
aireults «765 KV, 240 MVAr SLR a
Ananthapuram-Il PS — 2 nos. (7x80
MVAr inc. 1 switchable spare unit)
3 Ananthapuram-11 — Cuddapah 765kV D/c line ~ 200 km
' (about 200km) with 330 MVAR SLR
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Sl. Scope of the Transmission Scheme Capacity /km
No.
(convertible) at Ananthapuram-11 end on both e 765 kV line terminal equipments — 2 nos.
circuits (at Cuddapah)
e 765 KkV, 330 MVAr SLR a
Ananthapuram-Il PS — 2 nos. (7x110
MVAr inc. 1 switchable spare unit for
both bus reactor and line reactor)
4 +300 MVAR STATCOM at Ananthapuram-I1 |e 400 kV bay — 1 no.
' PS along with 2x125 MVAr MSR

Estimated Cost : Rs. 4679 Crs

Transmission System for | ration of Anantapur-ll REF - Phase- (4 GW
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1 R P
lll“L, " Davanagers Canddapah
r- X - e e - . -\-‘H‘-u.
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The above transmission scheme has been forwarded to NCT vide CTU letter dated
17.08.2024.

(g) Transmission System for _proposed Green Hydrogen / Green Ammonia projects in
Kakinada area, Andhra Pradesh

Govt. of India has set a CTU informed that a meeting was held on 19.10.2023 chaired by
Hon’ble Minister with Green Hydrogen stakeholders/association, wherein it was instructed
that developers shall share the details of year-wise planned Green Ammonia / Green
Methanol capacities and corresponding drawl capacities desired at different locations.
Hon’ble minister also instructed that this information should be shared with CTU for
planning the required substation capacities at these specified locations. MNRE vide |etter
dated 01.11.2023 has forwarded the consolidated information of the planned projects and
drawl requirements of various devel opers.

Subsequently, CEA convened a meeting with Green Hydrogen/ Green Ammonia
manufacturers to access the year wise electricity demand for proper planning of
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transmission system. In Kakinada area, about 6000 MW demand has been envisaged for the
Green Hydrogen/ Green Ammonia projects. The details of the phased development are as
follows

Y ear Cumulative Electricity Demand (MW)
by 2027 1775
by 2028 3275
by 2029 4645
by 2030 6015

CTU has dready received application from M/s AM Green Ammonia (India) Pvt. Ltd.
seeking GNA-RE for 700 MW as Bulk Consumer in Kakinada area. The application is
under discussion for grant of GNA in CMETS meeting. Further AM Green Ammonia
(India) Private Limited vide email dated 20.01.2024 has indicated that they are in the
process of developing a2 MPTA Green Ammonia Project in Kakinada, Andhra Pradesh in
phased manner. The total drawl requirement for the entire Green Ammonia Kakinada
project capacity is 3370 MW. The details of the phased development are as follows

Y ear Electricity Demand (MW)
Phase | 700

Phasell 700

Phase 11 1300

Phase IV 660

Further, application has also been received from M/s AM Green Ammonia (India) Pvt. Ltd.
for additional 1300 MW in the month of July 2024, seeking GNA-RE for additional 1300
MW as Bulk Consumer for Green Hydrogen loads in Kakinada area.

In view of the upcoming Green Hydrogen / Green Ammonia plants/ industries, planning of
transmission system has been done for delivery of power to Green Hydrogen / Ammonia
manufacturing projects at Kakinada in Andhra Pradesh. Upon discussions between CTU
and CEA, following transmission system identified for supply of power to Green Hydrogen
/ Ammonia projects at Kakinada was deliberated in the 33rd CMETS-SR held on
25.07.2024

Transmission system for proposed Green Hydrogen / Green Ammonia projects in
Kakinada area

Phase-l : 3000 MW

e Establishment of Kakinada 765/400 kV, 3x1500 MV A substation

e LILO of Vemagiri — Srikakulam 765 kV D/c line at Kakinada substation

Note * . Angul — Srikakulam 765 kV 2nd D/c line shall be required which isto be taken up
for enhancement of TTC/ATC

Phase-1| : Cumulative 6000 MW

e Augmentation by 3x1500 MV A, 765/400 kV ICTs at Kakinada substation
e Establishment of Khammam-I1 765/400 kV, 3x1500 MV A substation
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e Waranga — Khammam-Il 765 kV D/c line
e Khammam-II — Vemagiri 765 kV D/c line
e Khammam-Il — Khammam (existing) 400 kV D/c (quad) line
e Vemagiri — Kakinada 765 kV 2nd D/c line

During the meeting, CTU informed that the proposed Phase-l Transmission system for
Green Hydrogen / Green Ammonia projects in Kakinada area shall be required for
immediate integration and supply of power to these projects irrespective of other
transmission system strengthening including HVDC system. Further, CTU has aready
received applications from Green Hydrogen / Green Ammoniaprojectsfor 2000 MW which
isto be disposed of in time bound manner in accordance with the CERC GNA Regulations,
2022. Accordingly, Transmission system for proposed Green Hydrogen / Green Ammonia
projectsin Kakinada area, Andhra Pradesh (Phase-1) may be put up for formal approval and
the balance Phase-11 transmission system and HVDC proposal may be submitted to SRPC
for further deliberations alongwith the inter-regional links studied during the Joint Study
meeting.

After detailed deliberations, the proposal for “Transmission system for proposed Green
Hydrogen / Green Ammonia projects in Kakinada area, Andhra Pradesh (Phase-1)” was
discussed and agreed in the 33rd CMETS-SR held on 25.07.2024, the details of the
transmission scheme are as below:

Transmission system for proposed Green Hydrogen / Green Ammonia projects in
K akinada area (Phase-l)

e Establishment of Kakinada 765/400 kV, 3x1500 MV A substation alongwith bus
reactor
e LILO of Vemagiri — Srikakulam 765 kV D/c line at Kakinada substation
Note* : Angul — Srikakulam 765 kV 2nd D/c line shall be required which is to be taken up
for enhancement of TTC/ ATC

Estimated Cost : Rs. 1015 Crs
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Transmizskon system for proposed Green Hydrogen / Green Ammonks projects in Kakinada area
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6.4.3 Tamil Nadu

() Transmission System for 1 GW Offshorewind farm (Phase-1) in Tamil Nadu

Govt. of India has set a target of 500 GW capacity addition from non-fossil fuel based
generation capacity by 2030. MNRE has identified about 30 GW Offshore wind potential
each in the coast of Gujarat and Tamil Nadu. A report on Transmission System for
Integration of over 500 GW RE Capacity has been published by CEA on 07.12.2022
wherein initially 5 GW Offshore wind potential each at Gujarat (CUF — 37%) and Tamil
Nadu (CUF — 48%) has been prioritized for implementation by 2030.

Further, a meeting on “Offshore development” was held under chairmanship of Shri R.K.
Singh, Hon’ble Minister of Power and New & Renewable Energy on 14.06.2023, to discuss
theissues related to grid connection, timelines and bidding of offshorewind energy projects
under various models. During the meeting, it was decided that initially 2GW offshore
evacuation infrastructure (1 GW in Gujarat and 1 GW in Tamil Nadu) may be devel oped
by PGCIL under RTM and further 4GW evacuation infrastructure will be developed under
TBCB. Same was also decided in the meeting held on 16.08.2023 between MNRE &
CTUIL. Further, in the meeting held on 22.12.2023 in MNRE for finalization of the
specifications of the transmission infrastructure, it was decided that 500 MW V GF project
off-Tamil Nadu coast to be commissioned by March 2029 for which tender shall be
published by March 2025. Further, 4 GW non-VGF project off-Tamil Nadu coast to be
commissioned by in FY 029-30 for which tender are to be published on 01.02.2024.

The transmission system for the 1 GW Offshore wind generation in Tamil Nadu was
deliberated during the 28th CMETS meeting held on 29.02.2024 and was forwarded to
SRPC for views on 05.03.2024 and same was deliberated in the 50th SRPC meeting held
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on 16.03.2024. SRPC vide letter dated 18.04.2024 has forwarded the views of Southern
Region constituents.

The transmission system was discussed in the 20th NCT meeting held on 25.06.2024.
During the 20th NCT meeting, based on the inputsfrom MNRE, it was decided that initially
transmission system for 500 MW V GF offshore wind generation project may be taken up
for implementation. The details of the transmission system is as below:

A. Transmission System onwards Onshor e Pooling Station
e Establishment of 2x500 MV A, 400/230 kV Onshore Pooling Station near Avaraikulam,
Tirunelveli District in Tamil Nadu with provision of expansion upto 5 GW.

e Avaraikulam Onshore PS — Tuticorin PS 400 kV D/c quad line (approx. 100 km)
e +300 MVAr STATCOM aong with 2x125 MVAr MSR

Estimated Cost : Rs. 1096 Crs

B. Transmission System for integration of Offshore Wind Farmswith Onshore PS
Offshor e Substation-1 {500 MW VGF} :

e Establishment of 2x315 MVA, 230/66kV Off-Shore Substation-1 with 10 nos. of 66kV
line bays for RE integration

e Offshore substation 1 (OSS-1) — Avaraikulam Onshore PS 2 nos. 230kV (atleast 300
MVA capacity) Submarine cables (~35 - 40 km) with 2x50MVAr switchable line
reactors at OSS-1 end

Estimated Cost : Rs. 5146 Crs
Total Estimated Cost : Rs. 6242 Crs
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(b) Implementation of 1 nos. of 230kV line bay at Karur 400/230kV PSfor_integration of
RE generation project (M/s Nannai Solar Park Private Ltd.)

Presently, Karur 400/230kV PSis under operation with 2x500 MV A, 400/230kV ICTsand
2x500 MVA, 400/230kV ICTs (3rd & 4th) are under implementation and expected
commissioning schedule is 11.09.2025. During the 30th CMETS-SR held on 30.04.2024,
Connectivity of 93 MW has been agreed for grant to M/s Nannai Solar Park Private Ltd. at
230kV level with 1 nos. of 230kV line bay. The applicant has requested for implementation
of 230kV bay at Karur PS under ISTS and same was agreed. The details are as below:

Sl. | Description of Transmission Element Scope of work Schedule
No.
1 1 no. 230kV line bay at Karur 400/230kV PS for | 230kV line bays — | 30.09.25
termination of dedicated line of M/s Nannai Solar Park | 1 Nos.
Private Ltd.
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Estimated cost : Rs. 6 Crore
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(c) Transmission system for proposed Green Hydrogen / Green Ammonia projects in
Tuticorin area.

A meeting was held on 19.10.2023 chaired by Hon’ble Minister of Power and NRE with
Green Hydrogen stakeholders/association, wherein it was decided that developers shall
share the details of year-wise planned Green Ammonia/ Green Methanol capacities and
corresponding drawl capacities desired at different locations. It was also decided that this
information should be shared with CTU for planning the required substation capacities at
these specified locations. MNRE vide letter dated 01.11.2023 has forwarded the
consolidated information of the planned projects and drawl requirements of various
developers.

Subsequently, CEA convened a meeting with Green Hydrogen / Green Ammonia
manufacturers to access the year wise electricity demand for proper planning of
transmission system. In Tuticorin area, about 7000 MW demand has been envisaged for the
Green Hydrogen / Green Ammonia projects. The details of the phased development are as
follows:

Y ear Cumulative Electricity
Demand (MW)

By 2027 2900

By 2028 2900

By 2029 5645

By 2030 7015

In view of the upcoming Green Hydrogen / Green Ammonia projects, transmission system
has been identified for delivery of power to the potential Green Hydrogen / Green Ammonia
projects. After discussion, CEA & CTU identified following transmission system for supply
of power at Tuticorin to potential Green Hydrogen / Green Ammonia projects :

Proposed Transmission network:
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Establishment of Tuticorin (GH) 765/400 kV, 3x1500 MVA S/s with 1x240 MVAR
Bus Reactor.

Tuticorin Pool — Tuticorin (GH) 765 kV D/c line.

Upgradation of 765 kV Tuticorin Pool (presently charged at 400 kV) to itsrated voltage
at 765 kV.

Upgradation of 765 kV Dharmapuri (presently charged at 400 kV) to its rated voltage
at 765 kV.

Upgradation of Tuticorin Pool — Dharmapuri 765 kV line (presently charged at 400
kV) to itsrated voltage at 765 kV.

Upgradation of Dharmapuri — Madhugiri 765 kV line (presently charged at 400 kV) to
its rated voltage at 765 kV

In the meanwhile, application under GNA Regulations has been received from M/s AM
Green Ammonia(India) Pvt. Ltd. in Feb, 2024 seeking grant of GNA-RE as Bulk Consumer
for 1660 MW as per below details :

Name of the] GNA (Within & | Nature of | Location Start dateof | End date

Applicant | outsideregion) Applicant details of | GNA of GNA
GNA (requested) | (requested
(requested)

AM Green | Within Region: ( Bulk consumer

Ammonia MW seeking to o

(India) Pvt. | Outside Region] connect o Tuticorin PS | 01.12.2026 |30.11.2051

Ltd. 1660MW ISTS

M/s AM Green Ammonia (India) Pvt. Ltd. has indicated that they are in the process of
developing Green Ammonia Plant in phased manner. The total drawl requirement for the
entire Green Ammonia Tuticorin project capacity shall be 2260 MW. The application was
discussed in the 31st CMETS-SR, held on 30.05.2024 wherein it was decided that GNA-
RE may be granted to M/s AM Green Ammonia (India) Pvt. Ltd. at Tuticorin for production
of Green Hydrogen / Green Ammonia through following transmission scheme:

Establishment of 3x1500 MV A, 765/400 kV Tuticorin (GH) project with 1x240 MVAR
bus Reactor.

Tuticorin Pool — Tuticorin (GH) 765 kV D/c line.

Upgradation of 765 kV Tuticorin Pool (presently charged at 400 kV) toitsrated voltage
at 765 kV along with 3x1500 MV A, 765/400 kV ICTs and 1x330 MV Ar bus Reactor.
Upgradation of 765 kV Dharmapuri (presently charged at 400 kV) to its rated voltage
at 765 kV along with 3x1500 MV A, 765/400 kV ICTs and 1x330 MV Ar bus Reactor.
Upgradation of Tuticorin Pool — Dharmapuri 765 kV line (presently charged at 400 kV)
to itsrated voltage at 765 kV aongwith 1x330 MV Ar Switchable Line Reactor at both
end of each circuit.

Upgradation of Dharmapuri — Madhugiri 765 kV line (presently charged at 400 kV) to
its rated voltage at 765 kV aongwith 1x330 MVAr Switchable Line Reactor at
Dharmapuri end of each circuit
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The above transmission schemes have been forwarded to SRPC for views vide letter dated
10.07.2024. The transmission scheme was discussed and agreed in principaly in the 52nd
SRPC meeting held on 03.08.2024.

Sl
No.

Scope of the Transmission Scheme

Capacity /km

1

Establishment of 3x1500 MVA, 765/400 kV
Tuticorin (GH) Ss with 1x240 MVAR bus
Reactor

Future Space Provisions:

e 765/400kV, 1500 MVA, ICTs - 3 nos.

e 765kV ICT bays— 3 nos.

e 400kV ICT bays— 3 nos.

e 765KV line bays— 6 nos. (with provision for
SLR)

e 400kV line bays— 16 nos. (with provision for
SLR)

e 400kV Bus Sectionalizer : 1 set

e 765/400kV, 1500 MVA, ICTs — 3 nos.
(10x500 MV A incl. 1 spare unit)

e 765kV ICT bays— 3 nos.

e 400kV ICT bays— 3 nos.

e 765kV line bays — 2 nos. (at Tuticorin
(GH) S/s for termination of Tuticorin
(GH) — Tuticorin PS 765kV D/c line)

e 765 kV, 240 MV Ar Bus Reactor — 1 nos.
(4x80 MV AT inc. 1 switchable spare unit)

e 765 kV Bus Reactor bays— 1 nos.

Tuticorin PS— Tuticorin (GH) 765 kV D/cline

~50 km
e 765KV line bays— 2 nos. (at Tuticorin PS)

Upgradation of Tuticorin PS - Dharmapuri
(Sdem New) 765kV Dic line (presently
charged at 400kV leve) at its rated 765kV
voltage level with 1x330 MVAr switchable
Line Reactor on both ends of each circuit

e 765KV line bays Tuticorin PS— 2 nos.

e 765 KkV, 330 MVAr SLR at Tuticorin PS
— 2 nos. (7x110 MVAr inc. 1 spare unit
for both bus reactor and line reactor)

e 765kV line bays at Dharmapuri (Salem
New) — 2 nos.

e 765 kV, 330 MVAr SLR at Dharmapuri
(Salem New) — 2 nos. (7x110 MVAr inc.
1 spare unit for both bus reactor and line
reactor)

Transmission line for change of termination
from 400kV switchyard to 765kV switchyard
for Tuticorin PS — Dharmapuri (Salem New)
765kV D/cline at Tuticorin PS & Dharmapuri
(Salem New)

Approx. 1-2 kms at each end

Upgradation of Tuticorin PStoitsrated voltage
of 765kV level aongwith 3x1500 MVA,
765/400kV ICTsand 1x330 MV Ar, 765kV bus
reactors

Future Space Provisions:

e 765/400kV, 1500 MVA, ICTs— 1 no.

e 765kV ICT bays— 1 no.

e 400kV ICT bays— 1 no.

e 765KV line bays — 6 nos. (with provision for
SLR)

e 765/400kV, 1500 MVA, ICTs — 3 nos.
(10x500 MV A incl. 1 spare unit)

e 765kV ICT bays— 3 nos.

e 400kV ICT bays— 3 nos.

e 765 kV, 330 MVAr Bus Reactor — 1 nos.

e 765 kV Bus Reactor bays— 1 nos.

Upgradation of Dharmapuri (Salem New) toits
rated voltage of 765kV level alongwith 3x1500
MVA, 765/400kV ICTs and 1x330 MVAr,
765kV bus reactor

e 765/400kV, 1500 MVA, ICTs — 3 nos.
(10x500 MV A incl. 1 spare unit)
e 765kV ICT bays— 3 nos.

e 400kV ICT bays— 3 nos.
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Scope of the Transmission Scheme

Capacity /km

Future Space Provisions:

e 765/400kV, 1500 MVA, ICTs- 1 no.

e 765kV ICT bays— 1 no.

e 400kV ICT bays— 1 no.

e 765KV line bays — 6 nos. (with provision for
SLR)

e 765 kV, 330 MVAr Bus Reactor — 1
nos.765 kV Bus Reactor bays— 1 nos.

400 kV line reactors on Tuticorin PS -
Dharmapuri (Salem New) 765kV D/cline shall
be utilized as bus reactors at respective 400kV
substations based on availability of bays.

Upgradation of Dharmapuri (Salem New) —
Madhugiri 765kV 2xS/c lines (presently
charged at 400 kV) to its rated voltage at 765
kV with 1x330 MV Ar switchable Line Reactor
on Dharmapuri (Salem New) end of each
circuit

e 765kV line bays at Dharmapuri (Salem
New) — 2 nos.

e 765 kV, 330 MVAr SLR at Dharmapuri
(Salem New) — 2 nos. (6x110 MVAr
switchable units)

e 765KV line bays at Madhugiri — 2 nos.

Transmission line for change of termination
from 400kV switchyard to 765kV switchyard
for Dharmapuri (Salem New) — Madhugiri
765kV 2xSc line a Dharmapuri (Saem
New) & Madhugiri

Approx. 1-2 kms at each end

400 kV line reactors on Dharmapuri (Salem
New) — Madhugiri 765 kV 2xS/c lines shall be
utilized as bus reactors at respective 400kV
substations based on availability of bays.

10.

Estimated cost : Rs. 2617 Crore

Transmission system for proposed Green Hydrogen ! Green Ammonia projects in Tuticorin area
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Chapter 7: Eastern Region

Eastern Region is stretching from Sikkim in the southern Himalayas to the coast of the Bay of
Bengal. In this region, the states of Bihar and West Bengal lie on the Indo - Gangetic plain
and Jharkhand lies on the Chota-Nagpur Plateau. Odishalies on the Eastern Ghats and
the Deccan Plateau. Theregion is bounded by Bhutan & Nepal in the north, the states of Uttar
Pradesh & Chhattisgarh on the west, the state of Andhra Pradesh in the south and the state of
Assam and country of Bangladesh in the east. It has avery important narrow corridor between
international border of Nepal and Bangladesh, called “Chicken's Neck”, with a size of 18km
by 22km, which connects the north Bengal, Sikkim and entire North Eastern Region with the
remaining part of National Grid. The ER has immense potential for natural resources
comprising of large thermal and nuclear reserves in the country.

The generating stations of Eastern Regions are predominantly concentrated in the coal rich
states of Jharkhand, Odishaand West Bengal and hydro generations are concentrated in Sikkim
and southern part of Odisha. Cross-border interconnection in the Eastern Region facilitates in
optimal utilization of energy resourcesin South Asian region in acost effective manner. During
wet season (Monsoon period) hydro power isimported from Bhutan and Nepal and during dry
season (Winter period), surplus power is exported to these countries to meet their energy
requirement. Cross-border interconnection with Bangladesh in Eastern region helps
Bangladesh in meeting its energy requirement throughout the year.

7.1 Power Supply Scenario ason Aug’24

Ason Aug’2024, total Installed Capacity (IC) of Eastern Region was about 35.9 GW and the
peak demand met was about 31.4 GW. The state-wise breakup of installed capacity and peak
demand is summarised at Table 7-1 below.

Table 7-1 ER Installed Capacity and Peak Demand as on Aug’'24

(Al Figin MW)
Region Fossil Non Fossil Grand Peak
Total Demand
M et
Thermal Gas Total Nuclear = Hydro RES* Total
(MNRE)
Bihar 7433 0 7433 0 110 450 560 7993 7,888
Jharkhand 2607 0 2607 0 191 195 386 2993 3,548
DvC 3037 0 3037 0 186 0 186 3223 2,292
Odisha 5291 0 5291 0 2163 691 2855 8146 6,905
West 8683 80 8763 0 1396 645 2041 10804 12,640
Bengal
Sikkim 104 0 104 0 633 63 696 799 111
Central 1836 0 1836 0 85 0 85 1921 64
unallocated
Total 28992 80 29072 0 4764 2044 6808 35880 31,399

Source: CEA monthly report
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7.2 Envisaged Power Supply Scenario by 2029-30

As per the 20" EPS, Eastern Region demand for 2029-30 timeframe is expected to increase to
about 45.7 GW. As per the inputs received from various stakeholders, total installed capacity
of Eastern Region for 2029-30 is expected to be about 69.5 GW. The state wise bifurcation of
installed capacity and peak demand is summarized below at Table 7-2.

Table 7-2: ER Installed Capacity and Peak Demand (2029-30)

(All Figin MW)
State Generation Peak
Fossil Non Fossil ESS/ Grand Demand
Thermal  Gas Total Nuclear Hydro RES Total PSS/ Total
Rooftop
Bihar 2040 0 2040 0 45 700 745 0 2785 13360
Jharkhand 2820 0 2820 0 130 | 1415 1545 0 4365 4597
DvC 0 0 0 0 0 0 0 0 0 5176
Odisha 2490 0 2490 0 2193 403 2596 600 5686 9107
West 8000 0 8000 0 574 0 574 900 9474 15507
Bengal
Sikkim 0 0 0 0 14 0 14 0 14 214
Central 31570 0 31570 0 5819 0 5819 0 37389
IPP 4500 0 | 4500 0 5252 0 5252 0 9752
ER 51420 0 51420 0 14026 2518 16544 1500 69464 45752

Thereis agrowth in peak demand of Eastern Region from present time-frame (Aug 2024) to
2029-30 with a CAGR of 7.8%. The state wise peak demand growth is given at Table 7-3.

Table 7-3: Increase in Peak Demand of Various States of ER

(Al Figin MW)

State Aug 2024 2029-30 Increasein demand CAGR

Bihar 7888 13360 5472 11.1%

DVC 2292 5176 2884 17.7%
Jharkhand 3548 4597 1049 5.3%
Odisha 6905 9107 2202 5.7%
Sikkim 111 214 103 14.0%
West Bengal 12640 15507 2867 4.2%
Andaman 57 72 15 4.8%
ER 31399 45752 14353 7.8%

From the above data it is observed that the CAGR growth of peak demand is maximum for
DVC (17.7%) and minimum for West Bengal (4.2%). The CAGR of demand of ER is about
7.7% which is more than the National Average of 6%.

In addition to above, bulk power demand of about 9500MW proposed to be directly connected
to ISTS/intra state has also been considered from various upcoming green hydrogen/ green
ammonia identified by MNRE, bulk consumers/distribution licensees. Major demand
corresponding to the above loadsin ER includes Paradeep (ISTS): 3000MW, Gopalpur (ISTS):
3000MW, Duburi-765 (OPTCL): 1500MW, Khuntuni (OPTCL):1500MW & various other
bulk consumerg/distribution licensees/intra state embedded drawee entities who have been
granted GNA under GNA Regulations, 2022.
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The hydro generations of Bhutan (about 4500MW) and Nepal (3300MW) and demand of
Bangladesh (1000M W) have been considered in 2029-30 timeframe as apart of Eastern Region
for the purpose of study.

7.3 Load Generation Balance for 2029-30 timeframe

In the chapter 3, All India Load Generation Balance (LGB) for identified nine scenarios was
prepared as per the methodology finalized in a meeting among CTU, CEA and Grid-India
This section elaborates the Eastern Region Load Generation Balance (LGB) for 2029-30 time-
frame. For Eastern Region also, three points on the daily load curvei.e. Solar max (afternoon),
Peak load (evening) and Off-peak load (night) for three seasons viz. Monsoon (August),
Summer (June) and Winter (February) have been considered.

Load generation balance has been prepared considering the generation despatch factors as
mentioned at Table 7-4 for the 9 scenarios. Further, thermal generators have been despatched
as per the merit order.

Table 7-4: Eastern Region Generation Dispatch and Demand Factors

Scenario No & Name Generation Dispatch Factors Demand Factors
Hydro Solar Pump storage
1-Aug Solar Max 70% 80% -100% 90%
2-Aug Peak Load 90% 0% 60% 96%
3-Aug Night Off Peak 70% 0% 40% 81%
4-Jun Solar Max 70% 85% -100% 94%
5-Jun Peak Load 90% 0% 50% 89%
6-Jun Night Off Peak 70% 0% 0% 69%
7-Feb Solar Max 30% 90% -100% 68%
8-Feb Peak Load 60% 0% 100% 73%
9-Feb Night Off Peak 30% 0% 40% 59%

7.4 1STS Network Expansion Schemes Evolved from Feb’24/Mar’24 to July’24
Various transmission schemes have been discussed/finalized in the Consultative Meeting for

Evolution of Transmission System of Eastern Region (CMETS-ER) from Feb’24/Mar’24 to
July’24. The brief of all such transmission schemes is tabulated below in Table 7-5:
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Table 7-5: Approved Transmission Schemesin this Rolling Plan

Sl. No. Name of the Transmission Scheme Scheme Type (RE/ = Expecte Tentati = Quantu
Conventional/ d ve m (MW)
Drawal incl Timefra Cost (in

strengthening) me ZCr.)

West Bengal

1. Eastern Region Generation Scheme-Il (ERGS- Conventional 1*Aug = 455.37 400
[1) — DTPS Evacuation 2028
Odisha

1. Eastern Region Expansion Scheme-42 (ERES- Strengthening 30" Sep  45.58

42) — 39 ICT at Pandiabili 2026

Bihar, Odisha & West Bengal

Eastern Region Expansion Scheme-43 (ERES- Strengthening 39 April  310.28
43) — Reconductoring (Farakka-Kahalgaon & 2026
Talcher - Meramunduli)

Total ~812

7.4.1 Odisha

() ERES-42- 3rd ICT at Pandiabili

Presently, 400/220kV Pandiabili (POWERGRID) S/s is having the transformation
capacity of 2x500MVA. The maximum loading has crossed 500MW. Further, with
upcoming Pratapsan — Cuttack 220kV line and Pandiabili (POWERGRID) — Samangara
220kV line, the existing transformers would breach the N-1 criteria. Accordingly, there
is requirement of new 1X500MVA, 400/220kV (3rd) ICT at Pandiabili (POWERGRID)
Sis.

At present, 1 no. 400kV spare GIS bay isbeing implemented at Pandiabilli GIS S/s (under
approved ERBS-1 scheme) with completion schedule of 30-09-2024. The said spare bay
is planned to be used for installation of 3rd ICT. The same timeline viz. 30-09-2024 is
planned for augmentation of transformation capacity at Pandiabili S/s so as to match
availability of ICT and associate bay. For installation of 3rd ICT, there is requirement of
GIB duct of 250m (1-Ph) and 100m (1-Ph) at 400kV and 220kV levels respectively.
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I = S e " Bay no. 413 for 3
B i N 400/220kV ICT

s

Figure 7-1 SLD of Pandiabili for ERES-42

This scheme has been agreed in the 31 CMETS-ER held on 30-05-2024. Schematic is given
at Figure 7-1Error! Reference sour ce not found..

l\Sllo. Scope of the Transmission Scheme Capacity (M VA)NIOI;meIength (km)/

1. |Installation of new 1x500MVA, 400/220kV 500MVA, 400/220kV ICT: 1 no.
(3rd) ICT at Pandiabili (POWERGRID) S/s|e 220kV GISICT bay: 1 no.
aong with associated bay at 220kV level [using e 400kV GIS duct: 250m approx.(1-Ph)

thebay no. 413 at 400kV level, whichisaready o  220kV GIS duct: 200m approx.(1-Ph)
under implementation under ERBS-1 scheme].

Note: POWERGRID isinter alia implementing a full diameter (413-414-415) under ERBS-| scheme for
termination of one circuit of Talcher-11l — Pandiabili (POWERGRID) 400kV D/c line in bay no.
415. The other bay of the diameter viz. 413 is planned to be used for termination of the 3
400/220kV ICT.

Implementation time-frame: 30-09-2026
7.4.2 West Bengal

(i) ERGS-I — DTPS Evacuation

Damodar Valley Corporation (DVC) had applied ISTS connectivity for 400MW and
intra-state connectivity for 400MW for its upcoming Durgapur Thermal Power Station
of 800MW (1x800MW) at Paschim Bardhwan, West Bengal. Alternatives for providing
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Connectivity to this generation project at nearby 1STS substations were explored. System
studies were carried out for 2028-29 timeframe and discussed in the joint study meeting
among CEA, ERPC, CTU, ERLDC, DVC and West Bengal on 23-07-2024. Considering
generation project of DV C and increasing load demand in West Bengal, anew switching
station was proposed at Bishnupur area (with a provision for upgradation with
400/220kV ICTs at alater stage). Based on the outcomes of the joint study meeting held
on 23-07-2024 and as decided in the 33rd Consultation Meeting for Evolving
Transmission Schemes in Eastern Region (CMETS-ER) held on 29-07-2024, ISTS
Connectivity of 400MW was provided to DV C for its Durgapur Thermal Power Station
at Bishnupur (ISTS) 400kV switching station which would be further connected to
existing 765/400kV Medinipur (POWERGRID) substation through a400kV D/c (Quad)
line. As the new ISTS has been identified entirely for evacuation of power from DVC’s
DTPS generation, it was agreed that the new substation and associated lines for
connection to existing Medinipur (POWERGRID) substation shall be implemented in
ISTS as ATS under the Eastern Region Generation Scheme-ll (ERGS-II) with
completion time schedule as 01-08-2028 matching with the start date of connectivity.

The scheme has been agreed in the 33 CMETS-ER held on 29" July 2024. Schematic
isgiven at Figure 7-2.

LEGEND
ERGS-Il'. ;s ERGS-ll SCHEME = ---—-—-
1"""' GENERATION & DTL === ===
LBISHNUPUR
/
/
/
J
/
/
/
/
/
MEDINIPUR @O \ }
Figure 7-2: Schematic ERGSH
No. Scope of the Transmission Scheme Capacity/ km

1 Establishment of new 400kV switching station at Bishnupur (Dist. -
Bankura) in West Benga with provision to establish 400/220kV
level in future

2 Bishnupur (ISTS) — Medinipur (ISTS) 400kV (Quad Moose) D/c 70km
line
3 Extension at Medinipur (ISTS) S/s. 2 no. 400kV line bays for | 400kV line bays:
termination of Bishnupur (ISTS) — Medinipur (ISTS) 400kV | 2 no. [for
(Quad) line termination  of
Bishnupur (ISTS)
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,\S||o' Scope of the Transmission Scheme Capacity/ km
- M edinipur
(ISTS)  400kV
(Quad) line]

Implementation time-frame: 01-08-2028
7.4.3 Bihar, Odisha & West Bengal

(i) ERES-43 — Reconductoring (Farakka, Kahalgaon, Talcher & Meramunduli)

ER predominantly has thermal generations. During the peak solar hours in neighbouring regions
of ER, backing down of thermal generationstakes place in ER. Under such scenario, constraints
are being observed on Kahalgaon (NTPC) — Farakka (NTPC) 400kV D/c line and Talcher
(NTPC) — Meramundali (OPTCL) 400kV D/c line (one circuit LILOed a Angul and
subsequently bypassed) under N-1.

The Kahalgaon — Farakka 400kV D/c line with thermal rating of 850MV A/ckt. During the peak
solar hours loading of 400kV Kahalgaon — Farakka D/c remains above the N-1 security limit.
During the backing down of generators of both ends the power flow through this line is above
650MW per circuit.

On the other side Due to frequent outage of HVDC Talcher — Kolar on forced outages tripping/
mai ntenance activities during the peak solar hours constraintsin 400 kV Talcher — Meramundali
lines. Onecircuit of Talcher — Meramundali 400kV D/clinewasLILOed at Angul inthe HCPTC-
| project which was subsequently bypassed from Angul switchyard. Due to different length of
both circuit uneven power flows through in both circuits. The power flow on the long line is
about 300MW and shorter line is about 500MW. On many occasions, to facilitate any planned
shutdown in the complex (N-1), generation back down at Tacher | & II, which are cheap pit-
head plants, is required to be done to limit the power flow in the Talcher — Meramundali lines.

In view of above, to eliminate these constraints reconductoring of 400kV Kahalgaon — Farakka
D/cline & 400 kV Talcher — Meramundali lines with HTL S conductor of 1228A ampacity was
discussed and agreed in the 31% CMETS-ER held on 30-05-2024. Along with the reconductoring
works, upgradation of associated 400kV line bay equipment at both ends of lines are also
planned. Keeping in view urgent requirement of the scheme, the implementation timeframe of
the scheme has been planned as 18 months with best effort basis schedule as 15 months.
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AL A

N TARRAKA

ERES-43

we! | ER-I

Figure 7-3: Schematic of ERES-43

The scheme was approved in the 31¥ CMETS-ER held on 30-05-2024. Schematic is

given at Figure 7-3

Meramundali (OPTCL) 400kV D/c (Twin
Moose) line (one circuit via Angul and
bypassed a Angul) with Twin HTLS
conductor (with ampacity of single HTLS as

S Scope of the Transmission Scheme Capacity (MVA) / Linelength (km)/
No. Nos.
1. |Reconductoring of Kahalgaon (NTPC) - 190ckm
Farakka (NTPC) 400kV D/c (Twin Moose) line
with Twin HTLS conductor (with ampacity of
single HTLS as 1228A)
2. | Reconductoring of Talcher (NTPC) - 140ckm

1228A)
3. | Upgradation of associated 400kV bay | Associated bay equipment with line
equipment at Kahalgaon (NTPC) capacity 3150A (as per standard

equipment rating).

4. | Upgradation of associated 400kV bay
equipment at Farakka (NTPC)

Associated bay equipment with line
capacity 3150A (as per standard
equipment rating).

5. | Upgradation of associated 400kV bay
equipment at Talcher (NTPC)

Associated bay equipment with line
capacity 3150A (as per standard
equipment rating).

6. | Upgradation of associated 400kV bay
equipment at Meramundali (OPTCL)

Associated bay equipment with line
capacity 3150A (as per standard
equipment rating).

Note:
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(@) NTPC and OPTCL to provide unconditional accessto the ISTS licensee for upgradation of identified
bay equipment at their respective substation / generation switchyard. The equipment released after
replacement shall be handed over to NTPC and OPTCL on asiswhereis basis by the ISTSlicensee.

(b) NTPC hasalready awarded R& M worksfor diameter 19-20-21 and 22-23-24 for some bay equipments
at Farakka switchyard. Further, at Kahalgaon switchyard, R& M for some equipments of diameter 31-
32-33 hasalso been awarded. | STSIicensee needsto coordinate with NTPC for replacement of balance
equipments at Farakka and Kahalgaon switchyards as identified from Annexure-VIl and Annexure-
VI (comprising of SLD and bay equipment details) respectively of the minutes of the 31% CMETS-ER.

(c) ISTSlicensee needs to coordinate with NTPC and OPTCL for replacement of equipments at Talcher
switchyard and Meramundali S's respectively as identified from Annexure-V and Annexure-VI
respectively (comprising of SLD and bay equipment details) of the minutes of the 31% CMETS-ER.

Implementation time-frame: 03-04-2026
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Chapter 8: North Eastern Region

North Eastern Region is the eastern-most region of India. It comprises seven states, the
contiguous Seven Sister States. The region shares an international border with severa
neighbouring countries, Chinain the north, Myanmar in the east, Bangladesh in the south-west
and Bhutan in the north-west. The NER has immense natural resources, accounting for 34%
of the country’s water resources and almost 40% of India’s hydropower potential. The states
in NER are well connected through EHV transmission links at 400kV level. The NER grid is
further connected to other parts of the National Grid through 400kV HVAC lines as well as
+800kV, 6000MW Multi terminal Biswanath Chariai — Alipurduar — Agra HVDC link.
During wet season (Monsoon period) hydro power is imported from Bhutan and during dry
season (Winter period), surplus power is exported to meet their energy requirement. Cross-
border interconnection with Bangladesh & Myanmar in North Eastern region helps these
countries in meeting their energy requirement throughout the year.

8.1 Power Supply Scenario ason Aug’24

As on Aug’24, total Installed Capacity (IC) of North Eastern Region was 5497MW and the
peak demand met was 3859MW. The state-wise breakup of installed capacity and peak demand
issummarised at Table 8-1 below.

Table 8-1: NER Installed Capacity and Peak Demand as on Aug 24

(All Figin MW)
Region Fossil Non Fossil Grand Peak
Total = Demand

Thermal Gas Total Nuclear Hydro RES* Total

(MNRE)
Assam 875 742 1616 0 522 215 737 2354 2,617
Arunachal 37 47 84 0 545 155 700 784 198
Pradesh
M eghalaya 52 110 161 0 417 73 490 652 408
Tripura 56 487 543 0 68 36 105 648 386
Manipur 83 82 165 0 87 18 106 270 227
Nagaland 32 74 106 0 66 36 102 208 188
Mizoram 31 60 92 0 98 76 174 265 152
Central
unallocate 113 64 176 0 140 0 140 316
d
Total 1278 1665 @ 2943 0 1944 610 2554 = 5497 3859

Source: CEA monthly report

8.2 Envisaged Power Supply Scenario by 2029-30

As per the 20" EPS, North Eastern Region demand for 2029-30 timeframe is expected to
increase to 5835MW. As per the inputs received from various stakeholders, total installed
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capacity of North Eastern Region for 2029-30 is expected to be 10723MW. The state wise
bifurcation of installed capacity and peak demand is summarized below at Table 8-2.

Table 8-2: NER Installed Capacity and peak demand (2029-30)

(All Figin MW)
State Generation Peak
Fossil Non Fossi ESS Grand Demand
Thermal Gas Total  Nuclear Hydro RES Total Total
Assam 0 0 0 0 24 100 124 0 124 3683
Arunachal 0 259
Pradesh 741 741 0 893 1269 2162 0 2903
M eghalaya 0 0 0 0 120 0 120 0 120 546
Tripura 0 0 0 0 626 0 626 0 626 645
Manipur 0 0 0 0 32 0 32 0 32 404
Nagaland 0 0 0 0 48 0 48 0 48 221
Mizoram 0 237 237 0 0 0 0 0 237 289
Central 750 1254 2004 0 3630 1000 = 4630 0 6634
NER 750 2232 2982 0 5372 2369 7741 0 10723 5835

There is amassive growth in peak demand of North Eastern Region from present time-frame
(Aug 2024) to 2029-30 with a CAGR of 8.6%. The state wise peak demand growth is given at
Table 8-3.

Table 8-3: Increase in Peak Demand of Various Sates of NER

(All Figin MW)

State Aug’24 2029-30 Increasein demand CAGR
Assam 2618 3683 1065 7.1%
Arunachal Pradesh 198 259 61 5.5%
Meghalaya 408 546 138 6.0%
Tripura 386 645 259 10.8%
Manipur 227 404 177 12.2%
Nagaland 188 221 33 3.3%
Mizoram 152 289 137 13.7%
NER 3859 5835 1976 8.6%

From the above data it is observed that the CAGR growth of peak demand is maximum for
Mizoram (13.7%) and minimum for Nagaland (3.3%). The CAGR of demand of NER is about
8.3% which is more than the National Average of 6%. In addition to above, 250MW demand
of Myanmar & 160MW demand of Bangladesh is also considered as a part of North Eastern
Region for the purpose of study.

8.3 Load Generation Balance for 2029-30 timeframe

In the chapter 3, All India Load Generation Balance (LGB) for identified nine scenarios was
prepared as per the methodol ogy finalized in consultation with CTU, CEA and Grid India. This
section elaborates the North Eastern Region Load Generation Balance (LGB) for 2029-30
time-frame. For North Eastern Region aso, three points on the daily load curvei.e. Solar max
(afternoon), Peak load (evening) and Off-peak load (night) for three seasons viz. Monsoon
(August), Summer (June) and Winter (February) have been considered.
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Load generation balance has been prepared considering the generation despatch factors as
mentioned at Table 8-4 for the 9 scenarios. Further, thermal generators have been despatched

as per the merit order.

Table 8-4: North Eastern Region Generation Dispatch and Demand Factors

: Generation Dispatch Factors
Scenario No & Name Hydro SoIS:r Gas ?:Zr(;i?g
1-Aug Solar Max 70% 80% 0% 7%
2-Aug Peak Load 90% 0% 50% 76%
3-Aug Night Off Peak 70% 0% 50% 59%
4-Jun Solar Max 70% 85% 0% 70%
5-Jun Peak Load 90% 0% 50% 73%
6-Jun Night Off Peak 70% 0% 50% 62%
7-Feb Solar Max 30% 90% 0% 58%
8-Feb Peak Load 60% 0% 50% 77%
9-Feb Night Off Peak 30% 0% 30% 41%

8.4 | STS Networ k Expansion Schemes evolved from Feb’24/Mar 24 to July’24

Various transmission schemes have been discussed/finalized in the Consultative Meeting for
Evolution of Transmission System of North Eastern Region (CMETS-NER) from Feb’24/Mar
24 to July’24. The details of the schemes are summarized below in Table 8-5:

Table 8-5: Approved Transmission Schemes in this Rolling Plan

Sl. Name of the Transmission Scheme Scheme Type (RE/ |[Expected|Tentative|Quantum
No. Conventional/ Drawal |Timefra | Cost (in | (MW)
incl strengthening) me ZCr.)
Arunachal Pradesh
1. | North Eastern Region Expansion Scheme — X XII1 Strengthening 14 73.47 -
(NERES-XXIII) — 2™ ckt Pasighat-Roing-Tezu- Dec
Namasai Corridor) 2026
Assam
1. | North Eastern Region Expansion Scheme— XXVI Strengthening 14 35.79 -
(NERES-XXVI) — Balipara Bus Reactor Dec
2025
2. | North Eastern Region Expansion Scheme - Strengthening 14 52.71 -
XXVIII (NERES-XXVIII) — VSR at Misa Mar
2026
Nagaland
3. | North Eastern Region Expansion Scheme — Strengthening 14t 0.3 -
XXVII  (NERES-XXVII) — Reconductoring Sep
Dimapur, Kohima 2025
Arunachal Pradesh & Assam
1. | North Eastern Region Expansion Scheme— XXIX Strengthening April | 48.69 -
(NERES-XXIX) — Namsai ICT & Biswanath 2026
Chariali Reactor
~211
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8.4.1 Arunachal Pradesh

(i) NERES-XXIII - 2nd ckt Pasighat-Roing-Tezu-Namasai Corridor)

Pasighat (Arunachal Pradesh) — Roing (POWERGRID) — Tezu (POWERGRID) — Namsai
(POWERGRID) 132kV 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 of
POWERGRID.

DoP, Arunachal Pradesh informed that additional industrial demand of about 100MW (1st -
35MW and 2nd - 656MW) is expected at Niglok (Arunacha Pradesh) S/s. Niglok (Arunacha
Pradesh) isconnected 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 conditionsin Arunacha Pradesh, 2nd circuit stringing of Roing — Tezu — Namsai
132kV S/c on D/c line aso needsto 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 rdiability of 132kV 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 (Arunacha Pradesh) — Roing
(POWERGRID) — Tezu (POWERGRID) — Namsai (POWERGRID)].

The ISTS portion of the scope under subject scheme was finalized after detailed consultation in
the 29th CMETS-NER held on 28-03-2024. Map is given at Figure 8-1

NERES-XXIII

ARUNACHAL
PRADESH
__MROING | X
piesal o LEGEND
o] cR g '-'Il - |
|.-|____.|I.II'|
| TEZL Exmbtng TL
\ L Exiislirg Sis
i NAM Sﬁi | il oy r.-l b for G k|
Figure 8-1: Schematic NERES-XXII|
,\S|I' Scope of the Transmission Scheme Capacity/
0. K

1 Stringing of 2 circuit of Pasighat (Arunachal Pradesh) — Roing 103km
(POWERGRID) 132kV S/c on D/c line with ACSR Panther conductor
commensurate with rating and maximum operating temperature of 1%
circuit
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Capacity/
km

2. Stringing of 2™ circuit of Roing (POWERGRID) - Tezu 73km

(POWERGRID) 132kV S/c on D/c line with ACSR Panther conductor

commensurate with rating and maximum operating temperature of 1%

circuit

Scope of the Transmission Scheme

3. Stringing of 2™ circuit of Tezu (POWERGRID) - Namsai | 95.24km
(POWERGRID) 132kV S/c on D/c line with ACSR Panther conductor
commensurate with rating and maximum operating temperature of 1%
circuit

4. Extension at Pasighat (DoP, Arunachal Pradesh)@: 1 no. 132kV AlSline 132kV
bay for termination of 2™ circuit of Pasighat (Arunachal Pradesh) — | AlSline
Roing (POWERGRID) 132kV D/c line bay: 1 no.

5. Extension at Roing (POWERGRID) S/s: 2 no. 132kV AlS line bay for 132kV

termination of 2" circuit of Pasighat (Arunacha Pradesh) — Roing | AlSline
(POWERGRID) 132kV D/c line and 2™ circuit of Roing | bay: 2 no.
(POWERGRID) — Tezu (POWERGRID) 132kV D/c line

6. Extension a Tezu (POWERGRID) S/s: 2 no. 132kV AIS line bay for 132kvV

termination of 2™ circuit of Roing (POWERGRID) — Tezu | AlSline
(POWERGRID) 132kV D/c line and 2" circuit of Tezu (POWERGRID) | bay: 2 no.
—Namsai (POWERGRID) 132kV D/cline

7. Extension at Namsai (POWERGRID) S/s: 1 no. 132kV AlS line bay for 132kV
termination of 2" circuit of Tezu (POWERGRID) — Namsai | AlSline
(POWERGRID) 132kV D/c line bay: 1 no.

Implementation time-frame: 14-12-2026

8.4.2 Assam

(i)

NERES-XXVI — Balipara Bus Reactor

Presently, 2xX50MVAr + 2x80MVAr (instaled in paradld) + 1x125MVAr bus reactors are
available at Bongaigaon (POWERGRID) S/s at 400kV voltagelevel. Out of which 50MVAr Bus
Reactors - | & 11 were commissioned in 1987 & 1994 respectively. After serving more than 29
years, it has been observed that the reactors are continuously giving problems. For further
assessment of the health, matter was referred by POWERGRID to CPRI, Bangalore for Residual
Life Assessment. After reviewing all parameters, CPRI has opined for replacement of the subject
bus reactor.

On annual basis at Bongaigaon 400kV bus, average of minimum voltage is about 402kV, and
average bus voltage is about 409kV. Accordingly, in order to keep the bus voltage near nominal
levels, the existing quantum of reactive compensation is required to be maintained. As per the
study, it was observed that new reactors of 50MVAr may not be installed due to their reduced
capability in changing bus voltage upon switching. Thus, anew 125MV Ar bus reactor has been
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planned to be installed in one of the vacated bus reactor bays after decommissioning of old
2x50MV Ar busreactors. Further, asthe existing 2x80MV Ar busreactorsareinstalled in parallel,
one of these BOMVAr bus reactors is planned to be installed in the other vacated bay after
decommissioning of 2x50MVAr bus reactors. After decommissioning of old 2x50MVAr bus
reactor and commissioning of new 1x125MVAr, there would be 2x80MV Ar + 2x125MV Ar bus
reactors at Bongaigaon (POWERGRID) S/s and all bus reactors would be installed in separate
bays.

The above proposal was agreed in the 22" CMETS-NER held on 28-08-2023. Map is given at
Figure 8-2.

Sl.
No.
1. |Decommissioning of existing 420kV, 50MVAr (bus| ¢ 420kV, 1x125MVAr Bus
reactor-1) and installation of new 420kV, 125MV Ar bus Reactor: 1 no.

reactor in its place along with replacement of associated | * Replacement of 400kV
main and tie bay equipment at Balipara (POWERGRID) main & tie bay equipment
Sis of bus reactor diameter

Scope of the Transmission Scheme Capacity/ km

NERES-XXVI
Balipara (POWERGRID) S/s 400kV Bus

125AVAR 125 SAR
& E
% * U v
S
LEGEND
Exsting Bus Reactor -ir BE-Eummissinning
De-Commissianing of — of Bus Reactor

Exting Bus Hesctor ir

Mew Bus Reactor -ir

Figure 8-2: Schmeatic NERES-XXVI
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| mplementation time-frame: 14-12-2025

(i) NERES-XXVIIl — VSR at Misa

Presently, IX50MVAr + 1x80MVAr, 420kV Bus reactors are installed at Misa (POWERGRID)
400/220kV S/s. Additionally, 36kV, 4x25MVAr bus reactors are also installed in tertiary of
400/220/33kV ICT at Misa (POWERGRID) S/s.

Thesetertiary reactors are amost 24 to 28 years old and asinformed by POWERGRID, thereisno
support from OEM. Due to ageing, the conditions of these tertiary reactors have deteriorated, and
heavy oil leakages are frequently reported even after gasket replacements. In recent time, it is
observed that even with the 4x25MV Ar tertiary bus reactors, maximum voltage at 400kV busisin
the range of 415kV to 418kV and 25% of time it is above nomina voltage level. After
decommissioning of tertiary reactors, the voltage at Misa S'swill increase further. Accordingly, it
was suggested that with decommissioning of tertiary reactors, additional bus reactor may be
planned at Misa S/s.

Accordingly, decommissioning of existing 36kV, 4x25MVAr bus reactors installed in tertiary of
400/220/33kV ICT(s) at Misa S/s and installation of new 420kV, 1x125MVAr Bus Reactor with
associated GI S bay at Misa(POWERGRID) S/swas discussed and agreed in the 29" CMETS-NER
held on 28-03-2024.

Subsequently, ingallation of VSR was identified by CTU in place of Bus Reactor to provide
variable reactive power support at Misa §/s. The matter regarding installation of VSR in place of
normal bus reactor at Misa (POWERGRID) S/s may be ratified in the forthcoming meeting of
CMETSNER. Accordingly, the matter was discussed in the 31st CMETS-NER held on
29.05.2024, wherein, it was agreed to install new 420 kV, 1x125 MV Ar Variable Shunt Reactor
(VSR) having variable rangefrom 63MVAr to 125MV Ar (with at least 25 tap positions) along with
associated GIS bay a Misa (POWERGRID) S/s in place of norma bus reactor at Misa
(POWERGRID) S/s.

Accordingly, decommissioning of existing 36kV, 4x25MV Ar bus reactors installed in tertiary of
400/220/33kV ICT(s) at Misa S/s and installation of new 420kV, 1x125MVAr (having variable
range from 63MVAr to 125MV Ar with at least 25 tap positions) VSR with associated GIS bay at
Misa (POWERGRID) S/swas discussed and agreed in the 31 CMETS-NER held on 29-05-2024.
Map isgiven at Figure 8-3.
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NERES-XXVIII

Misa (PFOWERGRID) S/s

400KV

SOVAR AOMVAR

ke
T

-l_I.-C

LEGEND

=

Existing Bus Reactor ¥

De-Commissioning of
Existing Bus Reactors

Variable Shunt Reactor

1250V Ar

Figure 8-3: Schematic NERES-XXVIII

Variable Shunt Reactor (VSR) having variable
range from 63MVAr to 125MV Ar (with at least
25 tap positions) along with associated GIS bay
at Misa (POWERGRID) S/s

I\?O' Scope of the Transmission Scheme capasiny (% VA?\IIOI;meIength iy
1 [Installation of new 420 kV, 1x125 MVArr, 3-Ph o 420 kV, 1x125 MVAr VSR (havlng

variable range from 63MVAr to
125MVAr with a least 25 tap)
positions): 1 No.

400 kV VSR bay (GIS): 1 No. (with
two circuit breakers)@

400kV GIB: 1000m (approx.)

breakers.

Note: @ In view of space constraints for GIS extension and space constraint towards usage of other bay
of one and half breaker scheme, VSR is planned to be installed in double bus scheme with two circuit

Implementation time-frame: 14-03-2026

8.4.3 Nagaland

(i) NERES-XVII - Reconductoring Dimapur, Kohima)
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Dimapur (DoP, Nagaland) — Kohima (DoP, Nagaland) 132kV S/c line of DoP, Nagaland
was LILOed by POWERGRID under ISTS at Dimapur (POWERGRID) S/s, resulting in
formation of Dimapur (POWERGRID) — Dimapur (Nagaland) ckt-2 and Dimapur
(POWERGRID) — Kohima (DoP, Nagaland) 132kV S/c lines, which became partly
owned by DoP, Nagaland and partly owned by POWERGRID.

The conductor of Dimapur (DoP, Nagaland) — Dimapur (POWERGRID) and Dimapur
(POWERGRID) — Kohima (DoP, Nagaland) 132kV lines are very old (commissioned
around 1970) and their thermal rating is of the order of 40MVA only (degraded). Upon
outages of Kohima (DoP, Nagaland) — Karong (MSPCL) & Doyang — Wokha 132kV S/c
lines, high loadings are observed in Nagaland intra-state system. Dimapur (DoP,
Nagaland) is fed radially from ISTS substation through two single circuit lines and if one
circuit of Dimapur (POWERGRID) — Dimapur (DoP, Nagaland) is out, the other circuit
would also trip on overloading. The demand at Dimapur is expected to reach 130MW in
next 2 years and for reliable power supply reconductoring of Dimapur (POWERGRID) —
Dimapur (Nagaland) ckt-1 & ckt-2 is required. Ckt-1 is owned by DoP, Nagaland and
ckt-2 is jointly owned by DoP, Nagaland and POWERGRID.

In view of the above, to strengthen the power supply situation in major cities of Nagaland
viz. Kohima and Dimapur, reconductoring of Dimapur (POWERGRID) — Dimapur
(Nagaland) ckt-1 & ckt-2 and Dimapur (POWERGRID) — Kohima (DoP, Nagaland)
132kV S/c lines with HTLS conductor of 800A ampacity was discussed and agreed in
the 29" CMETS-NER held on 28-03-2024. Reconductoring of ISTS portion of these lines
are being taken up under this scheme. DoP, Nagaland shall reconductor their portion of
lines in matching time-frame.

The ISTS portion of the scope under subject scheme was finalized after detailed consultation in
the 29th CMETS-NER held on 28-03-2024. Map is given at Figure 8-4

NERES-XXVII |
NAGALAND

DIMAPUR
aERERDy LEGEND
b7y
“‘x;_,, ~~le KO ———  Recontuetosing

Uhem |GTE - Prasar] sospe

———— Recorducioring
iunclar inta-sais

e Exisling

Figure 8-4: Schematic NERES-XXVII
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Scope of the Transmission Scheme Capacity
e Jkm

(@) | Reconductoring of ISTS portion of Dimapur (POWERGRID) — Dimapur | 0.335km
(DoP, Nagaland) 132kV (ckt-2) ACSR Panther S/c line with Single HTLS
conductor of 800A

(b) | Reconductoring of ISTS portion of Dimapur (POWERGRID) — Kohima | 0.335km
(DoP, Nagaland) 132kV ACSR Panther S/clinewith Single HTL S conductor
of 800A

Implementation time-frame: 14-09-2025

8.4.4 Arunachal Pradesh & Assam

() NERES-XXIX (Namsai ICT & Biswanath Chariali Reactor)

a) 1x50MVA, 132/33kV (3) ICT at Namsai (POWERGRID) S/s along with
associated bays

132/33kV Namsai S/sisowned by POWERGRID. At present there are 2x1I5SMVA ICT
at this substation. DoP Arunachal Pradesh mentioned that presently the total load at
Namsai areais about 13MW out of which OMW is met through Namsai (POWERGRID)
S/s and 4MW is met through Rupai — Namsai 33kV old line. The load at Namsai is
expected to reach to about 17MW by Mar 2027. Rupai — Namsai 33kV line was
implemented long back to supply power to Namsai area when 132kV was not available.
Now, Namsai is one of the fastest growing load centres in Arunachal Pradesh due to
improvement in road and other infrastructures. Accordingly, for reliable and power
supply 4AMW load is aso fed from ISTS S/s and the old 33kV line is made to be defunct.
Thus, there shall be drawl requirement of about 177MW in next few years at Namsai
(POWERGRID) S/s, which would not be N-1 compliant. Further, as per CEA’s
“Standard Specifications and Technical Parameters for Transformers and Reactors (66
kV & above Voltage Class)” published in April 2021, the minimum standard rating of
132/33kV, 3-phase ICT is of 31.5MVA. Presently there are two different rating of
132/33kV ICTs in NER viz. 1-phase 5SMVA and 3-phase 50MVA. To meet the
contingency requirement in case of failure of ICT, spare 50MVA ICT isalso availablein
the region and presently kept at Nirjuli S/s. Accordingly, a new 1xX50MVA ICT was
proposed and agreed in 33rd CMETS-NER held on 26-07-2024.

b) 420kV, 125MVAr Bus Reactor at Biswanath Chariali (POWERGRID) S/s along
with associated bays

During winter season, monopole operation in reverse direction of Agrato BNC HVDC
link is being carried out with metallic return mode through the conductor of the other
pole. Therefore, voltage on metallic return conductor has been negligible which results
of theft of line materialslike spacer, coronaring etc. Theft of hundreds of spacer-dampers
has been experienced in the past which leads to damage of conductor fittings and
accessories and chance of conductor snapping increases. Accordingly, a solution was
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proposed to operate in Bipole mode during reverse power flow (Agrato BNC) during
winter season.

Presently at BNC there are 4 no. of 63MV Ar switchable line reactor connected in BNC
— Lower Subansiri 400kV 2xD/c line which are being used as Bus Reactor as generation
isnot commissioned. After studiesit was observed that, During charging of 1st circuit of
Biswanath Chariali (POWERGRID) — Lower Subansiri 2xD/c line (along with 63MV Ar
switchable line reactor at BNC end), about 3.5kV voltage rise is observed at BNC end
and upon charging of all four circuits from BNC to LS, total about 14-15kV rise is
observed at BNC end. Subsequently, upon charging of 1x80MV Ar Bus reactor at Lower
Subansiri end, voltage drop by about 4kV at BNC end and with 2x80MV Ar Bus reactor
voltage drop by about 8kV at BNC end was observed. Further, with new 1x125MVAr
Busreactor at BNC, the voltage drop is observed to be about 6kV at BNC end. So overall
voltage at BNC end comes back to its original voltage level with additional 125MV Ar
bus reactor. According due to operational requirements an additional 1x125MVAr,
420kV bus reactor at BNC (POWERGRID) S/s was agreed in the 31st CMETS-NER
held on 29-05-2024. Mapsis given at Figure 8-5 & Figure 8-6.

NERES-XXIX

: SRR I
[ £ eapone Lower
BNC i*d,— subansiri S/s
S/s J'_ e
1 2980 - '-.I !
.'-|H.'\1I'..'-\.1i+ E
LEGEND

Existing Lire Reactor ;

=

LS and Bus Raactors ol
w

Lnder the scope 1‘.‘

Figure 8-5: Schematic NERES-XXIX (Biswanath Chariali Reactor)
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NORH EASTERN REGION EXPANSION SCHEME - XXIX

132kY ‘

Existing . Proposad
132/33kV SRR
Z2x16MVA | | . SOMVA

|
A3RV A

Figure 8-6: Schematic NERES-XXIX (Namsai ICT)

No.

Scope of the Transmission Scheme

Capacity/ km

Installation of new 1x50MVA, 132/33kV (3™
ICT at Namsai (POWERGRID) S/s aong with
associated bays.

e 50MVA,132/33kV ICT: 1
no.

o 132kV ICT bays. 1 no.
e 33kV ICT bays: 1 no.

Installation of new 420kV, 125MVAr Bus
Reactor at Biswanath Chariai (POWERGRID)
S/s along with associated bays.

e 420kV, 125MVAr Bus
Reactor: 1 no.

e 400kV reactor bay: 1 no.
(mainand tiebay in AIS)

I mplementation time-frame: April 2026
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Chapter 9: Cross-Border | nter connection

Dueto geographical location, India shares its boundaries with many South Asian countries and
can play an important role in exchange of power to these countries for optimal utilisation of
resources in particular and development of economy in general. Transmission of power is
economical than transportation of fuel. Towards this, it is important to establish electrical
interconnections with neighbouring countries which would be beneficial in meeting growing
power demand, sharing of various types of energy resources, decreasing operational cost
through better resource management, utilizing renewable energy resources and deferring
investment by optimizing spinning reserve.

The details of existing, under-construction and under-discussion interconnections with the
neighbouring countries viz. Bangladesh, Bhutan, Myanmar, Nepal & Sri Lanka with Indian
grid to facilitate transfer of power for the benefit of both sidesis given below:

9.1 India-Bangladesh

(i) Present interconnection

> 1160MW is being transferred to Bangladesh through following two links:
o0 1000MW through Baharampur (India) — Bheramara (Bangladesh) 400kV 2xD/c line
along with 2x500MW HVDC Back-to-Back terminal at Bheramara.

0 160MW through Surajmaninagar (Tripura) — North Comilla (Ba