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CENTRAL TRANSMISSION UTILITY OF INDIA LTD.
(A wholly owned subsidiary of Power Grid Corporation of India Limitui}

(A Government of India Enlerprise
Ref. no.: C/ICTU/SIO1/SRPC Date : 16.02.2022
Shri Asit Singh
Member Secretary

Southemn Regional Power Committes
Central Electricity Authority

No. 28, Race Course Cross Road,
Bengaluru, Karmataka — 560 008

Sub: CTU response towards observations of SR constituents on ISTS network
expansion beyond Kolhapur for export of surplus power during high RE
scenario in Southern Region - reg.

Dear Sir,

This is with reference fo observations received from Scuthem Region constituents on the
proposal for ISTS network expansion beyond Kolhapur for export of surplus power during
high RE scenario in Southern Region. In this regard, CTU response on the observations /
commants are enclosad herewith.

In view of urgent requirement of the “ISTS network expansion beyond Kolhapur for export
of surplus power during high RE scenario in Southem Region®, the scheme may be
recommended by SRPC to be taken-up for implementation to ensure timely availability for
evacuation of power from RE projects.

Thanking you,
Yours faithfully,

Bkt B,

(Ashok Pal)
Dy COO (CTU)
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beyond Kolhapur for export of surplus power during high RE scenario in Southemn
Region

The subject transmission scheme “|STS network expansion beyond Kolhapur for export of
surplus power during high RE scenario in Southem Region™ was discussed and agreed for
implementation by all the Western and Southern Region constituents in the 2" Consultation
Meeting for Evolving Transmission Schemes in Western Region (CMETS-WR) held on
28.12 2021 and 2™ Consultation Meeting for Evolving Transmission Schemes in Southern
Region held on 29.12.2021. However, TANGEDGO had certain reservations in the matter,

Subsequently, the transmission scheme was taken-up in the 40" SRPC meeling held on
20.01.2022 for views as per the revised Resolution of Govl. of India for constitution of RPC
vide gazeite dated 03.12.2021. During the meeting KPTCL requested CTU to furnish
additional system studies for the import scenario of Southern Region to check the loadings
in KPTCL's network. Other constituents also expressed their observations, it was also
decided during the meeting that the SR Constituents shall forward their observations /
comments in writing on the CTU's proposal for geiting the response / further clarifications
from CTU. Based on the same, the proposal shall be considered in the next SRPC meeting
for expressing the views of SRPC on the transmission scheme.

Mo observations / comments were received from TSTRANSCO, KSEB and KPTCL.
Howewver, as per the request of KFTCL and for the benefit of Southem Region beneficiaries,
the systemn studies for import scenario of Southern Region has been camied-out wherein it
is observed that the line loadings are generally in order. The study results are attached at
Annexure-l.

Observations were recelved from POS0OCO, APFTRANSCO, TANGEDCO and Puducherry
on the transmission scheme, copy of the same enclosad at Annexure-ll, I, IV, V
respectively, The CTLU response on the observations is given in the subsequent paragraphs.

POS0OCO has expressed & agreed for requirement of the proposed transmission system
and has requested to take-up the implementation on urgent basis fo address the constraints
beyond Kolhapur during the SR export scenaric. The scheme would help in relieving
transmission constraints in exporting surplus power from Southern Region during Solar
pariod and off-peak period. Further, Puducherry has also expressed that they will go with
the decision offered by the majority of the SR conslituents.

Further, response towards the observations of TANGEDGO and APTRANSCO with respeact
to the subject transmission scheme is provided in the subsequent paras

1. Requirement of Transmission System : Transmission system for integration and
immediate evacuation for potential REZ of 185 GW REZ in Southermn Region was
evalved in consultation with constituents in the 1% and 2" SRSCT held on 07.09.2018
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& 10.06.2019 respectively. It was also decided that that all-india studies would be carried
out with the participation of CEA, CTU, POSOCO and concerned beneficiaries/STUs for
evolution of additional transmission system for export of power from Southern Grid to
rest of Indian Grid. Subsequently, based on the All-India studies which were uploaded
on CTU website 03.08.2021, it was accessed that constraints are observed beyond
Kolhapur under RE surplus scenario of Southern region.

MLDC as part of gperational feedbacks vide its letter dated 02.02.2021 (copy enclosed
as Annexure-Vl) has also highlighted high loadings beyond Kolhapur in case of high
renewable generation in Southern Region. The issue was also highlighted by POS0CO
in & number of Southern Region & Westem Region meetings.

Subsequently, detailed system studies were camied oul to assess the adequacy of
existing Inter-Regional corridors between Southern Regon & Western Region 1o cater
o export of surplus power from potential EEZs in Southern Region to Western Region
and beyond under SR export scenario. The same was discussed in the 3™ WRPC(TP)
meating held on 14.06.2021 and after deliberations, the following was agreed in the
meeting:

» Re-conductoring of Kolhapur (PG) — Kolhapur 400 KV Dic line with conductor of
minimum capacity of 2100 MVA/CKEL at nominal voltage along with bay upgradation
waork at Kolhapur (MSETCL)

« The strengthening requirement beyond Keolhapur other than reconductoring of
Kolhapur (PG) - Kolhapur 400 KV Dic line would be studied in a separate joint study
meeting with CEA, CTU, WRPC & POSOCO

Subsequently, based on the status of land acquisition and receipt of LTA applications, i
was decided that 8 GW of REZ in Koppal, Gadag, Karur and Tuticorin REZ may be
taken-up on priority and detailed studies for the same were discussed in the special
SRPC meeting held on 14.07.2021. Transmission system for integration of 8 GW of REZ
in Southern Region was alzo dizcussed in the 3™ SRPC(TP) meeting held on 24.08. 2021
(copy of MoM enclosed at Annexure-Vil), wherein following was informed:

It was informed by CTUIL that system sfudies were carried out with the infegration of tofal
identified polential at the above REZ's for high RE scenano i.e., June 2023-24 Solar Max
scenano by which ime the identified schemes are expected o get commissioned. From
the system studies, no transmission constraints have been obsenved with the already
planned fransmission system for infegrafion of Koppal, Gadag, Karur & Tuticonn REZ
Lirne loading are found fo be generally in order. Further, in the absence of land and LTA
applications in Kwnool, Ananthapur and Bidar REZ, a reduction in net generalion of
Southem Region of the order of 10 GW has reduced the export from Southern Region to
other regions. Accordingly, the requirement of upgradation of transmission comidor of
Tuticorin-Satem, Salem-Madhugiri, Madhugin-Narendra under “Common Transmission
System Strengthening in Southern Region for export of power from Soiar & Wind Energy
Zone in Southern Region” as well as upgradation of Narendra-Kolhapur transmission line
under “Transmission schemea for evacualion of 2500 MW from Gadag SEZ - Part B  to its
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rated voltage is not envisaged and may be deferred bl the receipt of LTA applications af
Kumaol, Ananthapur and Bidar REZ Further, to address owverioading beyond
Kolhapur, Kothapur - Kolhapur (PG) 400 kV D/e line has been agreed for
reconductoring with twin HTLS in the 3 WRPC(TP) meeting held on 14.06. 2021 as
regional system strengthening scheme. The same shall be required for evacuation
of surplus power from generation profects In above prioritized REZ In addition,
deliberations are goimng on in Western Region for identification of additional
strengthening beyond Kolhapur for export of surplus power from SR under high RE
generation scenario.”

Accordingly, a Joint study meeting of WR and SR constituents was held on 16.12.2021

wherein following two alternatives out of studied 7 alternatives were found to be

technically in order:

» Marendra{New) — Pune (GIS) 7T65kV Dic line (Alternative-\VIl)

» MNarendra{New) - Jejuri = Pune (GI5) 7T65kV D/c line wherein a new S/s at Jejuri was
proposed for improved reliability and for mitigating of low voltage issues in Jejuri and
adjoining areas (Alternative -V).

Subsequently, MSETCL vide e-mail dated 11.01.2022 informed that at present MSETCL
do not require 400 kV feeds from proposed T65/400 KV Jejuri (PG) Sis.

Accordingly, following transmission system was agreed as “ISTS Network Expansion
scheme in Western Region & Southern Region for export of surplus power during high
RE scenario in Southern Region” in the 2™ Consultation Meeting for Evolving
Transmission Schemes in Western Region (CMETS-WR) held on 28.12.2021 and 2™
Consultation Meeting for Evolving Transmission Schemes in Southern Region held on
29.12.2021 {copy of MoM enclosed at Annexure-VIIl).

5.  Scope of the Transmission Capacity (km
No. Scheme
1. | Narendra New (GIS) = Pune (GIS) 340 km

resky Dic line with 1x330MVAr |« 785 KV line bays -2 {GIS) (at Marendra New)

switchable line reactor on each okl | « 755 kV line bays -2 (GIS) (af Pune)

at both ends o 765 kV, 330 MVAr SLR -2 nas (T X 110 MVAr incl. 1
switchable spare unit) at Pune {GIS)

= TBR KV, 330 MVAr SLR -2 nos (6 X 110 MVAr) at
Narendra (New) (GIS)

2. | Upgradation of MNarendra (New| |« 765400 kY, 1500 MVA- 4 no. (13 X 500 MVAincl. 1 spare

(GIS) to its rated voltage of 765 KV unit)

level along with 4x1500 MVA |« 765KV ICT bays- 4 nos.(GIS)

transformer and 2x330 MVAr Bus | o 400 kV ICT bays- 4 nos.{GIS) *

Reactor e T65 KV, 330 MVAr BR - 2 nos. (7 X 110 MVAr inc. 1
switchable spare unit o be wsed for bath busiline reactors)

= 765 kV Bus Reactor bays - 2 nos. {GIS)

*Narendra (New){GI5) - Kofhapur 765V D ling fo ba kapt chaned at 400k laval

“Qutof required 04 nos. of 400V ICT bays (G15) for 765400rV ICTs, 02 nos. of 400 8V ICT bays (GI5)

for PERHOOKY ICTs are unoar impamantation Hrowgh TEBCE route under the scheme "Evacualion of
Power from RE Sources In Koppal Wind Energy Zone (Karnataka) (2500 MW)"
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In view of the above, it is quite evident that the requirement of aforementioned
transmission system is on account of export of surplus power from Scuthern Region and
not an issue of local Intra-State overloading as observed by TANGEDGO.

Further, POS0OCO and all other Southern Region constituents have agreed for the
proposal during the 2™ Consultation Meeting for Evelving Transmission Schemes in
Southern Region heid on 28.12.2021.

. Submissions in Regulatory Approval petition in CERC: TANGEDGO has alleged
that the requirement of subject fransmission systemn to facilitate export of surplus power
from Southern Region has not been brought before the constituents nor the Hon'ble
Commission in the Peliion no. 200/MP/2019. The above allegations from TANGEDGO
is misplaced and not comect, as CTU, throughout the entire process of planning and
approval of the transmission system for integration of potential REZ in Southern Region,
has maintained that additional transmission system would be required for export of
surplus power from Southem Kegion towards NEW Grid.

Transmission system for integration of 8 GW REZ in Southem Region was approved by
Hon'ble Commission vide order dated 26.11.2021 in Petition no. 200/MP/2018. CTU, in
the referred matter has maintained that the identified transmission system is the
minimum transmission system reguired for inlegration and immediate evacuation of
power from potential REZs in SR, During the 2 SRSCT held on 10.06.2019, it was
decided that all-India studies would be conducted for evolution of additional (over and
above the proposed scheme) transmission scheme for export of power from Southern
grid o rest of all-India grid (copy of the MoM enclosed at Annexure-1X).

Further, CTU in its affidavit dated 14.10 2018 (copy enclosed at Annexure-X) in Petition
na, 200/MP/2019 has also submitted that for export of large surpius power of Southerm
Region, additional inter-regional links and strengthening in NEW (North-East-West) Gnd
may be required for supply of power to beneficiaries in WR, NR & ER. The same shall
be identified subsequently on the basis of all India system studies as per the
requirements.

It may also be mentioned that the requirement of additional system strengthening
beyond Kolhapur was also highlighted in 3™ SRPC(TP) meeting held on 24.08.2021
(copy of MoM enclosed at Annexure-VIl} wherein the Transmission system for
integration of 8 GW of REZ in Southern Region was discussed. During the meeting, it
was categorically stated that though the proposed transmission system is sufficient for
integration of potential REZ in Koppal, Gadag, Karur and Tuticorin REZ, transmission
system strengthening shall be required beyond Kolhapur for evacuation of surplus power
from RE generation projects in SR, Accordingly, after deliberations through joint studies
meeting of Weslern Region & Southern Region consfituents for identification of
additional strengthening beyond Kolhapur for export of surplus power from SR under
high RE generation scenario in addition to approved reconductoring of Kolhapur —
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Kolhapur (PG) 400 kV D/c line, the proposed two alternatives for transmission schemes
were identified for export of power from REZs in SR.

. Linking of transmission system with grant of LTA : Connectivity & LTA applications
are being received from vanous developers in Southern Region including potential REZ
of Koppal, Gadag, Karur and Tuticorin areas with drawl beneficiaries in WR, NR & ER.

Total LTA of 3850 MW has been granted from various generation projects for export of
power from SR to NEW gnd utilizing the existing/under-implamentation inter-regional
links between SR & MEW Grid. In addition to above, LTA of 600 MW for export of power
from SR to NEW grid has been granted with reconductoring of Kolhapur (PG} = Kolhapur
(MSETCL) 400kY D/c line in Western Region.

In addition to the above LTA of 4450 MW, CTU has received additional 1080 MW of LTA
applications (Nov'21 onwards) seeking transfer of power from SR Grid to NEW Grid.
CTU has always endeavored to utilize the margins available in the existing/under-
implementation transmission system for grant of LTA. However in the instant case for
grant of additional LTA exceeding 4450 MW, additional system strengthening between
SR & WR Grid is required to facilitate transfer of power without any curlailment under
any of the scenarios across various seasons of the year. Accordingly, “ISTS Network
Expansion scheme in Western Region & Southern Region for export of surplus power
during high RE scenario in Southern Region” has been identified which shall enable
transfer of surplus power from these REZs to respective beneficiaries in other regions.

Details of LTA involving transfer of power from SR to other regions as follows ;

REZ Stage-ll LTA LTA LTA Total
Conn- | (existing IR links)  (recon. of {Narendra -~ | (MW)
ectivity (MW) Kolhapur line) | Pune 765kV
(MW} (MW} Dic line) (MW)
Koppal (2.5 GW) 1655 600 G00 130 1330
(WR-175, NR-250, (MR} (WR}
ER-175)
Gadag (2.5 GW) &10 460 - 180 G540
(WR-235, NR-150, (WR)
ER-T5}
Karur (2.5 GW) 420 100 = 320 420
{ER) (NR-150, WR-
Tuticorin (2.5 GW)| 2370 1640 - 450 2090
(WR-540, NR-500, (NR)
ER-450, NER-50)
Tumkur 2050 200 (NR) - - 200
(Pavagada)
Hiriyur (existing) 300 300 (ER) - - 300
Pugalur (exksting) 300 300 (MR - - 300
Mellore PS 250 (ER - - - 250
Bangladesh)
Total | 5255 3850 600 1080 5530

EIPR!:'
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It may be mentioned that TANGEDGO, itself, in a number of meetings as well as through
submission before Hon'ble Commission in Petition no. 200/MP/2019 has spearheaded
the necessity of LTA applications for implementation of transmission system.

TANGEDCO, now, vide its present letter dated 09.02.2022, has stated that linking the
grant of LTA with the new network upgradation which was not part of the transmission
schames is contrary to CERC's orders and would be highly detrimental to achieve the
ambitious target of 1/ GW and subsaquent targets,

The above statement of TANGEDGO is in direct contradiction to the earlier stand taken
by TANGEDGO in the Petition no. 200/MP/2019 wherein TANGEDGO has advocaled
that the implementation of tfransmission system should be taken-up only after grant of
LTA. Moreover as per the directions of Hon'ble Commission, the transmission system
for integration of potential REZ in SR has been priortized and in the initial phase of the
transmission system for integration with SR Grid & immediate evacuation for 8 GW is
being taken-up for implementation on receipt of regulatory approval. Further, even the
transmission system for 8 GW is also being undertaken in phased manner looking into
the wisibility of generation projects as per the bidding by SECI / receipt of LTA
applications. It is to state that the transmission system for Gadag and Karur REZ has
been segregated in 2 phases,

Further, the referred transmission systermn shall be implemented as |ISTS Network
Expansion scheme in line with the Electricity (Transmission System Planning,
Development and Recovery of Inter-State Transmission Charges) Rules, 2021 and
directions issued by MoP. Moreover, the identified transmission scheme shall facilitate
transfer of power from RE generation projects in Southern Region to respeclive
consumers and therafore shall go a long way in fulfilling the targats of integration of RE
anergy in the country, Further, CTU is making all efforts for planning/identification of
required transmission system for integration of RE polential as indicated by
MMNRE/SECI. In the same background, the transmission system was identified for 18.5
GW REZs in Southern Region. In case, MNRE/SECI further identifies the RE potential/
pockets for achieving the Govt. of India target of 500 GW non-fossil fuel capacity by
2030, CTU shall be identifying the transmission system for integration with the Grid and
transfer of power to indented beneficiaries without waiting for the coresponding LTA
applicalions.

. LGB and System Studies for identification of transmission schemes: TANGEDCO
has raised objections to the system study approach & studies carried out for identification
of the transmission scheme. Observations were also received from APTRANSCO with
respect to the scenario and dispatches considered for the system studies.

In this regard, it may be mentioned that the transmission system has been evalved
through detailed system studies in a transparent manner through consultation with
participation from Southern and Western Region constituents. System Studies for “ISTS

Gl|Pape



Annexure IV (Page 9 of 386)

Metwork Expansion beyond Kolhapur for export of surplus power during High RE
scenario in Southern Region” was thoroughly discussed in the Joint Study meeting of
Southern and Western Region constituents held on 16.12.2021. During the meeting, it
was also informed that in order to simulate the pessimistic scenario which is guite
probable for export of surplus power from Southern Region, Solar Max (Jun'24 Afternoon
FPeak) scenario has been simulated with high generations in Narendra complex (Kudgi,
Raichur, Bellary, Gadag SEZ & Koppal WEZ). Further, out of 18.5 GW potential REZ in
SR, only 8 GW (Koppal-2.5 GW, Gadag-2.5 GW, Karur-2.5 GW & Tuticorin-0.5 GW) has
been considered. Out of TGW REZ potential in Maharashtra, only 1 GW at Kallam has
been considered. Further, additional 1 GW at Kallam is under Intra State and balance §
GW (Wardha — 2.5 GW, Solapur — 2.5 GW) has not been considered due to non-
availability of land and other issues. It was also informed that diversity factors and
generation dispalches have been considered as per the methodology finalized in the
meating held in CEA on 11.03.2021 regarding Load Generation Balance for All India
Studies for 2024-25 for integration of RE projects (9 scenarios),

With respect to consideration of 100% injection at identified REZ in Southem Region, it
may be mentioned that tranamission system is planned to ensure evacuation of entire
power from a generation project commensurate to the LTA sought by the generator
under 24x7 power supply scenario and the LTA should not be curtailed under normal
operating scenarios meeting the CEA's Manual on Transmission Planning Criteria.
Moreover, regarding the Capacity Factor following is provided in the Transmission
Planning Criteria “Capacity factor, considenng diversity in wind/solar generation, is the ratio of
maximum generation avalable al an aggregation poinf to the algebraic sum of capacity of each
wind machine / solar panel! connected fo thaf gnd point. Actual data, wherever available
should be used. In cases where data is not available the Capacity factor may be calculated
using following factors:". As RE generation projects have been commissioned in the area,
the data as per the past experience has used for the system study purposes.

Further the area specific Load-Generation balance (Koppal, Gadag area of Karnataka)
was created o avoid any curtailment under LTA under probable operational scenarios
and the power from the RE generation project may be evacuated and transfered to
intended beneficiary under all probable scenarios. This has been the consistent
approach of CTU for evolution of the transmission system for a specific conventional
generation project or the potential REZ.

TANGEDCO has time and again raised the matter of High Capacity Power Transmission
Corndor (HCPTC) of Tuticorin — Dharmapuri = Madhugiri — Narendra — Kolhapur 785kV
corridor {presently being operated at 400kV level) without providing the complete facts
and details. For completeness of information to all the Southern Region beneficiaries, it
is to state that the HCPTC was initially planned with 4 nos. of IPP generation projects in
the Tuticorin and Magapattinam / Cuddalore area of Tamil Nadu with total LTA of 2000
MW and 2067 MW respactively. Oul of 2 nos. generalion project, one generalion project
in each area has been commissionad and Tamil Nadu itself is the firm beneficiary for
power, The other two IPPs have relinquished their LTA and relinquishment charges have
TIPage
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been levied on them, however matter pertaining to the relinquishment charges in
pending in APTEL. On the other side, for utilization of HCPTC, Tuticorin has also been
Interconnected with the Tuticorin-ll GIS Pooling Station established for 2.5 GW RE
potential in the area. Upto Jan, 2022, CTU has already granted LTA of 2170 MW at
Tuticorin-Il GIS PS utilizing the HCPTC and with the further grant of LTA the HCPTC
may have to be upgraded to its rated voltage of 765KV level,

TANGEDCO has also raised the matter pertaining to the 5 nos. of EHV AC & DC
corndors batweean Sk Grd & NEW Grid to cater the inter-regional exchanges. In this
regard, it is to mention that these corndors were identified on the initiative of CTU under
the circumstances when the State of Tamil Nadu was facing unprecedented crisis of
power deficit and Central Agencies were alleged for inaction and non-responsiveness
(copy of Tamil Madu Chief Minister enclosed at Annexure-Xl). CTU as per ils
assessment worked out in Sept, 2013 that Southern Region would have deficit of the
order of 7000 to 11000 MW of power by 2016-17 and shall remain in deficit situation
during the peak demand conditions (copy of Agenda & MoM of the 36" Standing
Committee Meaeting is enclosed at Annexure-Xll). Subsequently, transmission scheme
for "System for increasing capacilty of Inter-State Transmission system for import of
power info SR up fo 2018-19" was discussed an approved in 37" Standing Committee
held on 31.07.2014 and Joint Meeting of Standing Commitiee of Southermn Region &
Western Region held on 20.04.2015 (copy MoM enclosed at Annexure-XIll & XIV),
Form these it may be seen that the inter-regional links were planned for import of power,
however in the Raigarh = Pugalur HVDC link provision were kept for reversal of the link
for export of about 3000 MW power which also reqguired additional augmentation in
Western Region. This additional investment towards export of power from SR was
defarred until CTU received the projections under cerain scenarios wherein SR is In
surplus of power and is to be exported to NEW grid. The suilable strengthening has been
identified and is being implemented for facilitating such export of power utilizing Raigarh
—~ Pugalur HVDC link.

Further TANGEDCO has also raised about the increase in the Transmission Charges
towards the ISTS. In this regard, it is o mention that the transmission charges are
applicable as per the CERC Sharing Regulations, 2020 considering allocations from
CGE and LTAMTOA. The details pertaining to CGS allocation and LTA/MTOA granted
to Southern Region states are as given balow:

States CGS LTA+MTOA LTA+MTOA Total
(from NEW Grid) {within 5R)

Andhra Pradesh 1325 0 2141 3465
Karnataka 2715 870 3144 6729
Kerala 1635 1224 135 2995
Tamil Nadu 5724 2707 1781 10211
Telangana | 1548 3145 1382 6075
Puducherry | 392 230 4 626
Total | 13339 8176 8587 30101
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5. Proposal suggested by TANGEDCO to resolve constraints : TANGEDCO has stated
that additional 765kV corridor from Marendra to Pune is not required o mitigate the issue
of overloading of Kolhapur (PG) - Kolhapur (MH) 400kY D/c line and the same can be
accomplished by LILO of any one of the circuits emanating from Kolhapur (MH) S/s to
other substations at Kolhapur (PG) so as to form an additional circuit between
Kolhapur{M3}-Kolhapur(PG). Further, TANGEDCO and APTRANSCO have expressed
that the options for operating HVDC links under reverse modes during surplus scenaric
may be explored.

In this regard, it is to mention that the assessment as well as the system studies
submitted by TANGEDCO is unrealistic, as several MSETCL intra-stale transmission
lines are loaded much beyond their thermal limits and critically loaded in the base case
itself. It is to mention that evacuation of proposed generations at Narendra (New) through
only Kolhapur (PG) — Kolhapur (MH) reconductoring and one 400k LILO at Kolhapur
(PG) is not at all feasible. Accordingly, additional 765kV corridor in form of Narendra
MNew — Pune (PG) GIS 765kV D/c line is required for export of surplus RE power of SR
with reliability under the Transmission Planning Critena,

It may be mentioned that at Marendra complex, potential REZ (Koppal-2.5 GW, Gadag-
2.5 GW) along with thermal generations (Kudgi, Raichur & Bellary) are getting pooled.
In the Joint study meeting held on 16.12.2021, with Raigarh - Pugalur HVDC 30000
in reverse mode (SR to WR) and Kolhapur (PG) = Kelhapur (MH) reconductoring and
without upgradation of Narendra (PG), under N-1 of Kolhapur (PG) - Kolhapur
(MSETCL) 400kV D/c line, other circuit loading is about 2520MW (2100MW is the
thermal limit). Further, under N-1 of Kolhapur (MSETCL) — Karad 400kV Dic line, aboul
1020MW (B50MW thermal limit) flows on other circuit. The above loadings are further
aggravated under upgradation of Narendra New — Kolhapur (PG) to 762kY level. From
the studies, it has been observed that with proposed generations at Narendra (New),
power flows into the MSETCL network which creates overloading in the intra-state
network, Accordingly, additional high capacity corridor is required to take care of long-
term requirements.

From the options proposed by TANGEDCO to resolve the constraint beyond Kolhapur,
it may be mentioned that from the studies over loadings are aobserved in base case itself
and not complying the planning criteria. Further, LILO of 400kV S/c lines at Kolhapur{PG)
is not serving the purpose and in turn aggravating the loadings on the lines. The detailed
observations on the study resulis are as given below:

» With respect to Case-1, under N-1 of Kolhapur (PG) - Kolhapur (MSETCL) 400kV
Die line, other circuit loading is about 2379 MW (2100MW is thermal limit) and
the same is N-1 non-compliant.

= With respect to Case-2, Kolhapur - Alkud 400kV S/c line thermal limit is B50MW.
With the proposed LILO of Kolhapur {MH) - Alkud 400 kV Sic line at Kolhapur
(PG) S/s, it becomes N-1 non-compliant as 1136MW flows under N-1 of Kolhapur

] | Page
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(MH)-Kolhapur (PG) 400KV line on other two circuits. Further, Kolhapur
(MSETCL) - Karad 400kV D/c line is highly loaded (736 MW per circuit) and the
same is N-1 non-compliant (B50MW thermnal limit).

« With respect to Case-3, Kolhapur (MH) — Sholapur (PG) 400 kV S'c line thermal
limit is B50MW. With the proposed LILO of Kalhapur{MH) — Sholapur 400 kV Sfc
line at Kolhapur (PG) S/s, it becomes N-1 non-compliant as 1169 MW flows under
M-1 of Kolhapur {MH) - Kolhapur (PG) 400KV line on other two circuits, Further,
Kolhapur (MSETCL) - Karad 400kV D/c line is highly loaded (711 MW per circuit)
and the same is also N-1 non-compliant (850MW thermal limit).

o With respect to Case-4, Kolhapur (MH) - Karad 400 kV S/c line thermal limit is
BSOMW. With proposed LILO of one circuit of Kolhapur {(MH) - Karad 400 kV Dic
line at Kolhapur PG becomes N-1 non-compliant as 10260MW flows under MN-1 of
Kolhapur (MH) - Kolhapur (PG) 400kV line on other two circuits, Further, Kolhapur
(PG) - Karad 400kV Sic line is also critically loaded near to its thermal limits
(BH0OMW tharmal limit).

Further, POSOCO in various operational feedbacks has highlighted that high leadings
beyond Kolhapur which is attributable to multiple factors viz. high generation at Kudgi
TPS, low generation at plants in southern Maharashtra, high load around Kolhapur area,
high renewable (Solar) generation in Southermn Region elc. The mitigating measures
proposed by POSOCO are short term mitigating measures. As per POSOCO
suggestions, in order to mifigate the operational constraints being faced in Kolhapur
(PG) - Kolhapur (MSETCL) 400kV D/c line under real-time and to export RE power from
SR under high RE scenario, additional 765kV outlet to Pune or Padghe is required.

Under the current scenario also, SR to WR TTC during SR export under high RE
generations is limited due to constraints on 400k Kalhapur PG - Kelhapur (MH) Dic line
and beyvond. Further, the pattern of power flow on Kolhapur (PG) - Kolhapur (MH) is
always from Kolhapur (PG) to Kolhapur (MH) imespective of export or import scenario of
SR. The problem of over loading of Kolhapur {PG) — Kolhapur (MH) shall further
aggravate with the increase in renewable generations in SR especially in Kopal / Gadag
area in Karnataka.

Further, with regard to reverse mode / block mode operation of Raigarh-Pugalur,
Talcher-Kolar and Gazuwaka Back-to-Back HVDC interconnections. following may be
noted:

» Raigarh-Pugalur reverse flow of 3000 MW has already been considered in the
study with proposed 1x1500MVA ICT at Section-A and 2x1500MVA ICTs at
Section-B of 400kV Raigarh (Kotra) 765/400kV S/s. From the system studies, it
has been observed that the sensitivity of operating Raigarh - Pugalur HYDC in
export mode (3000 MW) is only about 5% on Narendra (Mew) — Pune 769kV Dic
line.

1I,'.|||".-'~|:'
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» Regarding operation of Talcher — Kolar HVDC in block mode { reverse mode
which is not possible due to non-implementation of Talcher-ll back-up
transmission system at Talcher and low voltage issues at Kolar. Further in case
of blocked mode / reverse mode of operation of Talcher — Kolar HVDC, loading
on Talcher - Meramundl line increases which trigger the SPS at Talcher-l|
generation of NTPC (details of 5P5 enclosed at Annexure-XV) and shall lead to
tripping of generation units which ultimately leads to depriving of Southern region
constituents of cheapest power available to Talcher-ll generation beneficiaries.
CTU cannot propose such sub-optimal transmission system which deprives of the
benefit of ISTS network to Southern Region beneficiaries.

« Heversal or block mode of the Gazuwaka Back-lo-Back HVDC link do not provide
any relief on the constraints beyond Kolhapur, as it has no sensitivity on the
loading on transmission system beyond Narendra / Kolhapur,

6. Conclusion : In view of the above looking into the urgent requirement of the “ISTS
network expansion beyond Kolhapur for export of surplus power during high RE scenano
in Southern Region” for facilitating export of power under LTA to the identified
banaficiaries in the NEW Grid from the RE generation projects in Southern Region, the
schame may be recommended by SRPC to be taken-up for implementation to ensure
timely availability for evacuation of power from RE projects at Koppal, Gadag, Karur and
Tuticorin.

11|Page
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ANNEXURE-II

POSOCO comments on proposed transmission scheme of “Narendra(New) — Pune (GIS)
765kV Dfc line”

POSOCO/NLDC in the letter dated 02.02.2021{attached as annexure-1), addressed to
SRPC/WRPC and in the quarterly Operational feedbacks, it was highlighted that transmission
constraints are observed during high export of Southern Region. During solar hours on many
days it is cbserved that SR export schedule and actual flow on SR=*>WR corridor is close to
ATC limits and limiting constraint for SR Export TTC is N-1 violation of loading on 400 kV
Kalhapur{PG)-Kolhapur{MSETCL)-D/C line.

Further, it was observed that on 19" August, 6 September and 10" October 2021 market
split occurred in Real Time Market due to SR export ATC limitation.

Following remedial measures were suggested in the feedback to remove the constraints in SR
export

1. Carrying out Transmission augmentation to remove constraints in 400 kv
Kolhapur|PG)-Kolhapur{MSETCL)-D/C line.

2. Upgrading of Kolhapur (PG) at 765kV level and planning additional outlets from
Kolhapur towards Pune or Padghe may be considered.

In 3" SRPC(TP) meeting, it was agreed for re-conductoring of 400 kV Kelhapur (PG) - Kolhapur
{MSETCL) Dfc line with conductor of minimum capacity of 2100 MVA/Ckt at nominal voltage
along with bay upgradation work at Kolhapur {MSETCL). It was suggested that the scheme be
implemented on urgent basis. It is understood that this project has been allocated to
POWERGRID under RTM with anticipated completion of Mar'23. In 3™ SRPC(TP) meeting , it
was also decided that the strengthening requirement beyond Kolhapur other than
reconductoring of Kolthapur (PG) = Kolhapur(MSETCL) 400 kV D¢ line would be studied in a
separate joint study meeting with CEA, CTU, WRPC & POS0DCO.

Accordingly, CTU has conducted a joint study meeting on Transmission Planning of Western
Region and Southern Region on 16" December 2021, where in CTU has proposed 7 alternative
transmission schemes for relieving the transmission constraints beyond 400kV Kolhapur.
Among all seven options, the following two transmission schemes are found to be technically
in arder:

i.  400kV Kolhapur (PG)— Kolhapur {MSETCL) D/C reconductoring and Narendra(Mew) —
Pune (GIS) 765KV D/c line(Alternative-VIl)

ii.  400kV Kolhapur [PG)- Kolhapur {MSETCL)reconductoring and Narendra(Mew) — Jejuri
= Pune (GI5) 765kV D/t line wherein a new 5/s at lejuri was proposed for improved
reliability and for mitigating low voltage issues in lejuri and adjoining
areas.(Alternative V)

In 2nd Consultation Meeting for Evolving Transmission Schemes in Southern Region held on
29.12.2021, it was agreed in-principle by constituents for implementation of scheme
mentioned at 5r.Mo. ii above.
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Subsequently, MSTCEL has informed that they do not require any 400kY bays at the proposed
765/400kV Jejuri 55 at present. Considering the MSTCEL request, proposal of 765kV
substation at Jejuri has been dropped and the scheme mentioned above at {i) was considerad
for implementation.

In current scenario also SR to WR TTC is limited due to constraints on 400kY Kolhapur PG-
Kolhapur{M3ETCL) D/C line and beyond. This constraint would further aggravate with the
increase in renewable generation in SR especially in Kopal/Gadag area. Hence, the proposed
scheme of 765kV Narendra{New)-Pune(GIS) D/C line and Reconductoring of 400kV Kolhapur
{PG)— Kolhapur (MSETCL) D/C line need to be taken up for implementation on urgent basis,
The scheme would help in relieving transmission constraints in exporting surplus power from
Southern Region during Solar period and off peak period.

In addition to above, TANTRANSCO had made the following observations regarding the 5R to
WR export capability

o  Status of reviving 400kV Sholapur-Karad line at 400 kv level

Regarding the above, it is understood that 400 kV Sholapur-Karad S/c line belongs to
WTPL/MSETCL and the same has been charged at 220k to mitigate the low voltage issue in
Jeur area. The issue was taken up several times with MSETCL, WRPC & in planning meetings
by WRLDC and it is expected that the line would be charged at 400 kV level by March 2022 as
per recent WR CMETS.



"ARNEXURE-

Comments of APTRANSCO on the proposal of ISTS Network Expansion scheme between

outhern on & Western Region for Export of surplus uring high RE secenario
1] ion:

1} In the System Studies, following were observed.

# High Generation at Kudgi TPS. 90% Despatch was considered.

#  Low Generation at plants in Southern Maharashtra

# High Load around Kolhapur area

¥ High renewable (Solar) Generation in Southern Region etc. - 100% Despatch was
considered from RE Power Plants connected 1o ISTS Network.

“During the Deliberations, APTRANSCO raised the query that the Despatch from RE
Stations and ISGS Stations is not as per the CEA Guide Lines communicated. CTU informed
that this is the worst Scenario. In this connection, APTRANSCO opined that, Planning the
Network taking all the worst Scenarios at a time into consideration duly violating the CEA
guide lines is not realistic™. -

2) System Studies were carried by APTRANSCO in the “Scenario™ communicated by the CTU
by the Operation of Rajgarh-Pugalur & Kolar-Talcher HVDC Lines. It is observed that, Power
Flows from the SR to WR varies from 4709MW to 8206MW and the Power Flows from SR to ER
varies from -3 150MW 10 S68MW.

INTER REGION LINES POWER FLOWS BY OPRATING HVYDC RAIGARH-
FUGALUR & KOLAR -TALCHER LINKS

| SR REGION GENERATION: 59,02 7TMW LOAD:S215IMW SURPLUS:S148MW
CHANDRAPR 400.00- BHADRS | -100 - 10 =100 =100 | -100 =104 = | (i = i
400,00 |

CHANDRAPE 400.00- BHADR | =100 | -100 - 100 - 10 -1 00 108 | <100 =100
400,00 2 a |

FUGALLUR AR 00 = | 3T, 1909 | OFF 1300 OFF 1y 1509 =100
FAIGARH POOL 20000 |

PUGALUR 400.00 -| OFF [ 1909 | OFF 1909 | OFF | OFF | 1909 | -100

| RAIGARH_POOL 400.00 2
NIZAMABAD 76500 -[-390 [-519 [.237 [.692 |-428 |-647 |-286 | -S4~
WARDHA 76500 1
NIZAMABAD 76500 - |.390 [-519 | -237 | .692 | 428 | 647 | 886 | -58

WARDHA 765,00 2 !
WARNEDD 76500 - WARORA | -436 | -546 | .285 |.716 | -475 | -688 |.-907 | -109

| T65.00 1

WARMNEDND 76500 - WARDRA | 436 | 546 -2R5 716 «A75 “LEE | 80T =1
7300 2

NARDR-NW 400.00- | 371 n 370 73 L | 73 iTi 169
XELDEM4 400.00 1|

MARDR-NW 4004k | BID TR £20 Teg TEE Tl 738 349
| KOLHAPURPG 40000 |

MARDR-NW 400.00- | 810 T 820 Tig TEE Tl 738 £49
KOLHAPURPG 40000 2

MARDR #00.00- XELDEM4 | 537 507 563 442 493 432 368 627
400.00 |
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NARENDERA NWT6S.00- [ 1869 | 1817 [ 1914 | 1702 | 1789 | 1683 | 1573 | 2028
PUNE 765.00 |
NARENDERA NWTGS.00- | 1869 | 1817 | 1904 | 1702 | 1789 | 1683 | 1573 | 2028
FUNE 765.00 2

RAICEDD T65.00 - SHOLAPUR | 424 | 105 172 T 348 1a | -129 778
TES.00 |

RAICEDD T65.00 - SHOLAPUR | 424 0 572 [i]] 148 14 - 2% TR
765.00 2

TOTAL SR TO WR FLOWS HO56 | BX06 G190 6762 4700 43 | 5118 1576
| GAZU-SR 0000 -(.323 (323 323 (333 |38 |30 |93 (35
OAZUWAK A-ER 40000 |

GAZLL5R 0000 - |-323 |.323 .123 -323 323 L I R =323

CGAZUWAKA-ER 400,00 2

KOLAR  400.00 - TALCHER | -1005 | -1005 OFF OFF LR LI L) =1015
A0 |
KOLAR  400.00 - TALCHER | -1005 | -1005 OFF OFF Toia e | 1o -1015
400,00 2
SRI_POOL 76500 - ANGUL- | -248 | -328 173 =550 402 =i ] =1
Ta3.00 |

SRI_PODOL 76500 - ANGUL- | -248 | .328 -1 73 =550 402 -1 TBS 5
T65.00 2
TOTAL SR TO ER FLOWS -J15Y | -3Xin 971 =1747 S0 171 198 =15T4

In view of the above, it is requested to explore the following.

Taking the Dispatch from RE Generators and 1SGS as per the norms of the CEA OR at least not
considering all the worst conditions at a time. It is also requested to explore the operation of HVDC
Links to the full extent in such a way that the Power Flows from SR-WR is minimal. After
considering the above, Network Augmentation/Rearrangement may be proposed 1o overcome the
contingencies, if any,

T
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ANNEXURE-IV

Fram

RAJESH LAKHONI, IAS,

Principal Secretary,

Chairman and Managing Director,
TANGEDCO & TNEB Ltd., and

Chairman, TANTRANSCO,

TANTRANSCO HQ Building,

6" Floor, 144, Anna Salai, Chennai = 600 002
emall :- chairman@tnebnet.org

To

X

The Chief Operating Officer,

Central Transmission Utility India Limited,
Saudamini, Plot No.2, Sector 29,

Mear IFFCO Chowk, Gurgaon (Haryana) — 122001
The Member Secretary,

Southern Regional Power Committee,

29, Race Course Cross road,

Bengaluru,

Karnataka- 560009

Lr. No, CFC /RC /SE / CERC /EE1/ F. CTU Proposals /D, Sds/22 dt: ©4.02.2022

Dear sir,

Sub: SRPC- 40" meeting — Proposal of CTU on ISTS network expansion
beyond Kolhapur for export of surplus power during high RE scenario
in Southern Region and constraints at Raigarh (Kotra ) under various
operating conditions — Comments and views of TANGEDCO -
Dropping of the redundant Inter —Regional augmentation proposal-

Regarding.
Ref: 1) Minutes of the second consultation meeting dated 29.12.2021

2) CTU's letter Ref.Mo.CTU/5/00/5RPC dated 21.01,2042
3) SRPC's letter No.SRPC/SE-III/ISTS/2022 dated 01.02.2022
4} SRPC's letter No.SRPC/40{5RPC)/2022 dated 08.02.2022

1) This has reference to the above. Based on the deliberations during the 40" SRPC

2}

meeting held on 31.01.2022 regarding the proposal of the CTU on ISTS network
expansion beyond Kolhapur for export of surplus power during high RE scenario in
Southern Region, the comments and views of TANGEDCO are furnished below:
TANGEDCO reiterates that the network expansion proposal of CTU is not
gratuitous as per TANGEDCO's study and the outcome of case studies under
various options carried out by TANGEDCO reveals that the proposal for up
gradation of the MNarendra 55 to 765/400 kV S5 and Narendra-Pune 765 kV line
for a length of 340 KM is totally unwarranted (Annexure-1),
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Continuad Sheat

3) Further, the same is objected by TANGEDCO based on the following facts detailed
i Annexure-2;

) The issue of overloading of the Kolhapur(PG)-Kolhapur 400 kV DC line
under N-1 condition was a pre existing problem in the State network of
Maharashtra prior to approval of transmission scheme for 8 GW RE capacity
addition in SR, as per the communications of CTU and POSOCO.

it} CTU had affirmed before Hor’ble CERC that this problem would be resolved
by re-conductoring of the Kolhapur (PG)-Kolhapur 400 kV DC line.

iy CTUs approach in linking the grant of LTA with the new network
upgradation which was not part of the transmission schemes approved by
Honble CERC in 200/MPf2019 is contrary to the approval accorded by
CERC. Further the approach is misleading and will be detrimental to
achieve the Gol's ambitious target of 175 GW.

iv)  The power system planning studies carried out by CTU are based on
illogical and unrealistic scenario and inconsistent with the approaches of
CTU itsalf in other regional studies. The dispatches for RE and conventional
generators adopted by CTU for this study are contrary to planning criteria
and erroneous (details furnished in the report).

v) The optimal feasible solution to resolve the overloading in Kolhapur (PG)-
Kolhapur{MS)- 400 kV DC line is to make LILO of any one of the 400 kV
lines between Kolhapur S5({MS) and any other 400 kV 55 in Maharashtra(ie.
Karad, Ankud, Sholapur etc..) at Kolhapur (PG) substation. This option
would require very minimal investment,

4) In view of the above, it is requested to drop the proposal of up gradation of the
Marendra S5(PG) to 765/400 kV S5 and Marendra-Pune 765 kV D/c line and
implement the most economic feasible solution of making LILO of any cne 400 kV
line emanating from Kolhapur {(MS) 55.

Yours faithfully,

Chief Financial Corftroller/ Regulatory Cell
For CMD / TANGEDCO
Encl: As above

Copy as per Distribution
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1 Chief Engineer (PSP&A - |) Cenlral 2 Chief Engineer (PSP&A - Il) Central
Elactricity Authority Sewa Bhawan, Electricity Authority Sewa Bhawan,
R.K.Puram New Delhi-110 066 R.K.Puram New Delhi-110 066

3| Director (S0) 4 Membear Secralary
POS0OCO Western Regional Power Committee MIDC
B-8, Qutab Institutional Area, Katwaria Sarai, area, Marol, Andheri East, Mumbai 400 093
New Delhi-110 016

5| Chief General Manager IiC © | Additional Secretary,
Western Regional Load Despatch Centre F- Ministry of Power,
3, MLD.C. Area, Marol, Government of India,
Andheri East, Mumbal-400 093 Shram Shakti Bhawan, Rafi Marg,

NEW DELHI - 110001
7 | Executive Director &. iianaging Director
+ | Southern Regional Load Despatch Cenfre Gujarat Energy Transmission Corp, Lid,

20, Race Course Cross Road, Bangalore- Sardar Patel Vidyul Bhawan, Race Course,
Karnataka-560009 Vadodara -380 007

9 | Director (Operation) 10. | Managing Director
Maharashtra State Electricity Transmission Chhattisgarh State Power Transmission Co,
Co. Lid,, Ltd.,
4™ Floor, “Prakashganga®, Plot No. C-19, E- Dangania, Ralpur- 482 013
Block, Bandra — Kurla Complex. Bandra

__| (East), Mumbal- 400051 o

11 | Executive Engineer 12. | Chairman & Managing Director
Administration of Unlon Territory of Dadra & Madhya Pradesh Power Transmission Co.
Magar Haveli and Daman & Diu, Secretariat, Lid., Block Mo, 3, Shakti Bhawan, Rampur,
Moti Daman-385220 Jabalpur-482 008

13 | Chief Enginear | 14. | Director (Trans. & System Op.), Kerala
Elgctricity Department The Government of State Electricity Board Lid. Vidyuthi
Goa, Bhawanam, Pattom,
Malacca Rd, Patto Colony, Panaji, Goa — P.B. No. 1028 Thiruvananthapuram — 695

_l4psoot |ooa

16 | Director (Transmission) 16. | Managing Director
Transmission Corp. of Andhra Pradesh Ltd. Tamil Nadu Transmission Corporation Ltd
(APTRANSCO) [TANTRANSCO)
Vidyut Soudha, Gunadala, Eluru Rd, Gth Floor, Eastern Wing, 800 Anna Salai,
Vijlayawada. Andhra Pradesh - 520004 Chennal — 600 002

17. | Director (Grid Operation) Transmission | 18. | Director (Transmission)
Corp. of Telangana Ltd. Vidyut Soudha Kamataka Stale Power Transmisslon
Hyderabad — 500 082 Corporation Limited,

Cauvery Bhawan,
Banglore-560004

19. | Chairman & Managing Director 20 | Superintending Englneer -|
Power Grid Corporation of India Ltd First Floor, Electricity Depariment Gingy
Saudamini, Plot No.2, Sector 29, Salai, Puducherry — 605 001
Mear IFFCO Chowk,
Gurgaon—122001
Haryana
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Annexure-2

Comments and observations of TANGEDCO on the proposal of CTU for ISTS Network
Expansion scheme bebween Western Region & Southern Reaqion for export of surplus
power_during high RE scenario in Southern Region discussed during the 40 SRPC
mesting held on 31.01,2022

1. It has been stated in the agenda that the scheme was agreed in the 2™
Consultation Meetings for Evolving Transmission Schemes in Westerm Region
(CMETS-WR) held on 28.12.2021 & Southern Region (CMETS-SR) held on
29.12.2021 at an estimated cost of Rs. 2374 Crores. The fact is that the scheme
of proposing new 765 kV line between Narendra- Pune was not approved/
agreed in the said 2™ consultation meeting and TANGEDCO raised objections
against the proposal of Marendra- Jejuri — Pune 765 kV line and upgradation of
MNarendra (PG) 55 to 765 kV level and establishment of new 765/400 kV 55 at
Jejuri under the banner of RE evacuation.

2. The proposal is said to be evolved to export RE power from SR under high RE
scenario as well as to mitigate operational constraints being faced in
Kolhapur{PG) — Kolhapur(MSETCL) 400kV D/c line under real-time.

3. In the objective / justification for the proposed upgradation and new 765 kV
line, it has been stated that NLDC as part of operational feedbacks has
highlighted that high loadings beyond Kolhapur which is attributable to multiple
factors viz. high generation at Kudgi TPS, low generation at plants in southern
Maharashtra, high load around Kolhapur area, high renewable (Solar)
generation in Southern Region etc.

4. Further it is stated that a number of large RE based generation projects are
envisaged In Southern Region especially in the prioritized REZs of Koppal,
Gadag, Karur and Tuticorin areas. Stage-1I Connectivity and LTA applications
have already been received / granted from a number of generation projects in
these areas. Transmission system for integration and immediate evacuation of
power from these REZs has already been planned and is under different phases
of implementation. However, constraints are observed for export of surplus
power from REZs in Southern Region to Western Region under high RE scenario
in SR. It has been stated that considering above aspects, the subject network
expansion scheme has been proposed between WR and SR for export of surplus
power from SR.

5. In this context, the observations and views of TANGEDCO are deliberated under
various heads as furnished below:
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I. CTU’ study reports for integration and evacuation of power from the
REZs in Southern Region for B GW capacity addition and Regulatory
approval of Hon'ble CERC in petition No.200/MP/2019.

II. Need for considering the RE capacity addition and associated
transmission system in Western Region and Northern Region approved
by Hon'ble Commission in petition No,157/MP/2019 and 23/MP/2019
and 269/MP/2019

III. MNeed for delinking the transmission line constraint mitigation prevailing
in Maharashtra from the RE evacuation in SR

IV. Discrepancies in the database and study approach

V. Options proposed by TANGEDCO to resolve the constraint beyond
Kolhapur

VI. Cost benefit analysis and commercial impact on Discoms

VII. Suggestions
VIII. Conclusion

I. CTU's study reports for integration and evacuation of power
from the REZs in Southern Region for 8 GW capacity addition
and Regulatory approval of Hon'ble CERC in Petition
No.200/MP/2019.

a. CTU had initially evolved transmission schemes for evacuation of
power from the RE capacity addition of 18.5 GW and subsequently
modified the scheme for integration and evacuation of power from
the 8 GW RE capacity addition in SR based on the objections raised
by TANGEDCO in various forums and also due to non availability of
land and non firming up of the generators / LTA. The projected
capacity addition in SR is furnished below:

REZ Capacity
"Koppa 2.5 GW
' Gadag 2.5 GW

Karur 2.5 GW
Tirunelvell /Tuticorin | 0.5 GW

b. Based on the submissions made by the CTUIL, SECI and
TANGEDCD, Hon'ble CERC approved the transmission schemes for
evacuation of power from the proposed 8 GW RE generators based
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on target region. The details of approved transmission schemes
are enclosed as Annexure-1. It has been ascertained by CTU that
during the course of hearing of the Petition, 9 number scenario
studies were conducted by CTU evolving transmission system for 8
GW RE capacity addition in SR. Further it was ascertained that, as
per the studies, there was no constraint in exporting RE power from
SR to other regions except the constraint in Kolhapur(PG) -
Kolhapur{MSETCL) 400kV D/c line under N-1 condition with full RE
generation, which was planned to be mitigated by re-conductoring
the same (Copy of affidavit enclosed as Annexure I1). TANGEDCO
had been consistently insisting to carry out All India Case shudy,
considering the RE generation in All Regions as per the Planning
criteria.

c. POSOCO had also raised large number of queries [ issues in
considering different LGB for different Reglonal Studies. The core
issue raised by POSOCO was that CTU has considered different LGB
for different Regional studies which was not correct. Further,
POSOCO had pointed out many manipulations | discrepancies in
modelling as well as dispatch schedules, The copy of the POSOCO
report is enclosed as Annexure-TIL.

d. CTU confirmed that Phase-11 of the transmission system for REZ in
SR will be taken up for implementation only after receipt of
Connectivity / LTA application beyond 1000 MW each in Koppal and
Karur and beyond 1500 MW in Koppal pooling stations.

e. Thus transmission scheme for evacuation of BGW RE power was
approved by CERC and freezed during 2021.

Need for considering the RE capacity addition and associated
transmission system in Western Region and Northern Region
approved by Hon'ble Commission in Petition
No.197/MP/20159, 23/MP/2019 and 269/MP/2019:

a. Simultanecusly, CTU evolved transmission schemes for RE capacity
addition of 28 GW in WR and 20 GW in NR to achieve Gol's target
of 175 GW by 2021. The schemes were approved by Hon'ble CERC
vide orders dated 10.10.2019, 09.08.2019 and 12.05.2020
respectively. CTU has stated vide affidavit dated 25.02.2020 in
petition No.296/MP/2019 that out of the 20 GW proposed in NR,
application for stage II connectivity has been received forl4.3 GW.
Similarly in the petition for WR, CTU has mentioned that out of 28
GW, Stage Il connectivity application had been received for only
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7.5 GW. Despite the mismatch in Connectivity / LTA applications
and the envisaged transmission capacity, approval was granted for
the transmission schemes for 28 GW in WR and 20 GW in NR.,

. The schemes were evolved based on projected capacity addition by
the year 2020-21.

. As the timeline has already lapsed, CTU has to bring on record the
comprehensive details mverln__n,_ the fr::llnwlng_:

Region/ |RE Potential rCunnectiuril;y LTA Transmission

State/ ervisagead granted granted/ schemes

Location application | status
pending

. Since there is a huge RE capacity addition to the tune of 48 GW
envisaged In WR and NR, and the associated transmission schemes
are being implemented [ at different stages of implementation, it is
essential to model all the approved fenvisaged RE generators along
with the associated transmission elements in the All India base case
considered by CTU for the 2024-25 planning horizon,

. The LGB of SR, WR and MR under 2024-25 Peak solar scenario
plays a key role in deciding the network requirement for evacuation
and transfer of surplus power across regions. It is observed from
the study considerations that only 1 GW RE under State
connectivity alone has been considered and rest of the capacity
envisaged under ISTS in Maharashtra has not been considered. The
RE capacity in respect of rest of the States in WR and NR
considered for the study has not been specified.

Without considering the already planned [ implemented RE capacity
addition in WR and NR, the study for export of surplus power in SR
would only give a mythical picture rather a realistic one,

. Further, it is inevitable to furnish the details of total RE capacity
State-wise (Both ISTS and Intra State) considered for the study
horizon so0 as to ascertain the factual details and decide on the
requirement of any additional transmission capacity requirement. In
addition, the roof top solar considered should also be Indicated.
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II1. MNeed for delinking the issue of transmission line constraint
prevailing in Maharashtra from the RE evacuation scheme in
SR:

a. It is evident from various operational feed back | deliberation in
various mestings as well as CTU's submissions in the Regulatory
approval petition for 8 GW RE capacity addition in SR that the
overloading of Kolhapur{PG) — Kolhapur{MSETCL) 400kV D/fc
line under N-1 condition has been a perennial problem.

b. Since the overloading of Kohlapur-Kohlapur was a pre-existing
condition, ie., prior to approval of RE evacuation scheme for SR,
linking of this problem to SR evacuation scheme and bringing
the expenditure under the ambit of National RE component is
illegitimate and expenses fall squarely on the State of
Maharashtra only.

c. POSOCO vide their letter dated 02.02.2021 has given
operational feedback on high loading of Kolhapur-Kolhapur(PG)
400 kV Dfc line in which number of measures have been
suggested including reconductoring of the lines.

d. It is not associated with evacuation and transfer of RE power
from the envisaged 8 GW in SE.

e. Since it is a prevailing operational issue pertaining to the State
of Maharashtra, the concerned State has to take appropriate
measures to mitigate the constraint for maintaining the grid
stability, It is also pertinent to mention that to resolve the
overloading issue, the conductor strengthening work has already
been approved and taken up for implementation, as stated by
CTU in the agenda.

f. Linking of the local constraint with the already approved RE
capacity addition in SR would be contrary to the study results /
affidavits filed by CTU before CERC. It will also be illegitimate to
include a new scheme in a proposal already approved by CERC
taking into consideration of all factors stated by CTU.

IV. Discrepancies in the database and study approach
1. The study approach of CTU raises serious queries on the
genuineness and legitimacy of the planning process due to the
following reasons:
2. A huge capacity transmission corridor viz, Tuticorin —Dharmapuri
— Madhugiri - Narendra - Kolhapur (765 kV rated volage being
operated at 400 kV) has already been created for a total length
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of 1183 Km from Southern part of Tamil Nadu to Scuthern
Maharashtra. Similarly, there are 5 Nos. EHV AC inter Regional
corridors between SR-WR, SR-ER which have been created fo
cater the inter regional exchanges. The TTC between SR-WR
and SR-ER is 17300 MW,

3. The Raigarh- Pugalur -Trissur HVDC corridor with a design
capacity of 6000 MW at a cost of Rs. 20,000/- crores has been
created to fransfer power between Western Region and
Southern Region. This HYDC system provides greater flexibility
in dispatching power bi-directionally and the same it is
underutilized. Similarly, the other HVDC systems viz. Talcher-
Kolar, Jalpore-Gazuwaka has the flexible power transfer
capability on either direction to exchange power between SR
and WR,

4. The core of the issue is that the commissioning /commerdal
aperation of Tuticorin —Dharmapuri — Madhugiri - Narendra -
Kolhapur corridor did not commensurate with the generation
capacity addition for which the corridor was planned and
executed resulting in creation of huge redundant transmission
capacity and unnecessary investment of huge public money.

5. Under such circumstances, it is essential and inevitable to plan
optimal transmission system using well proven scientific
approaches / methodologies /strategies to avoid [/ defer wasteful
investment of public money. One of the key aspects of optimal
planning is to explore all possible options to fully utilise the
existing resources/ capacities.

6. On cursory examination of the proposal of CTU for
strengthening of WR-SR inter regional corridors, it would be
evident that the scenarios and the assumptions considered are
unrealistic and improbable.

7. The following major discrepancies are cbserved in the study
approach, modelling and dispatches:

[y It has been stated In the study assumptions/
consideration that out of 7 GW of RE capacity addition
envisaged (approved) in Maharashtra, only 1 GW under
Intra State has been considered and balance RE capacity
has not been considered for the study due to land
availability issue. CTU has not given any details on the RE
capacity considered in rest of WR and MR for the study.
The export of surplus RE power from SR to WR and from
WR to NR largely depends on the RE generation available
under 2024-25 scanario in WR and NR. Non consideration
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of the RE capacity envisaged in WR and NR would create
an unrealistic / false scenario of export of surplus power
from SR to WR and NR. This is 2 major flaw in the study
approach.

i) The second major issue is non adoption of uniform
dispatches among the ISTS connected RE generators and
Intra State embedded RE generators. It is stated that full
RE capacity under June 2024 afterncon solar peak has
been considered for the study, whereas the generation
from state embedded RE generators are dispatched at
hugely varying ranges (lowest being 46% and upto 83%).
Details extracted from Study report enclosed as
Annexure IV,

i) It is also noticed that the Capacity factor adopted by CTU
Is 100% for the RE Projects at Koppal, Gadag and Karur.
In this regard, the CEA's Transmission Planning criteria
provides as below:

SHLE For evolwang IrGnsmssioR spsiems for niegration of wind and
sy greneration projects, gl windsolar pencration injectiens moy
plser e stedled fn combinarion with seitable conmventional dispateh
sograrios, [ such scenarios, e Intra-Srale peneraiing starion of the
RES purchasing Safe may be backed-down o that impect of wingd
peweraiion. on  the ISTS grid iv miminmem®*. The muoximnm
peneration of ¢ windsolar aggrepation level may be colcnlared
using capacify foctors ax per the norms given in Tabfe-fl ar
Annexure = I

As per the Planning criteria, the following capacity
factors have to be adopted:

Yoliage lavell 1328N [ Indiaduad | 220kV | S00KW State
Apprepation kel wind/solar fam (a5 3 whale)
Capacily Factor %) B0 %% 5% 0% B0 %

Hence, the logic behind considering 100% capacity factor
for both wind and solar generation projects is not judicious
and not inline with the planning criteria. Under no
crcumstances, the coincidental simultanecus peak
generation of both wind and solar generation farms would
reach 100% of the combined capacity.

iv} Further, there is no justification for keeping the thermal
generation to its maximum capacity (excluding Aux) under
maximum RE generation scenario who enjoy "Must run
Status’. This is impractical as the dispatches are based on
MOD, and during surplus conditions, States would be
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forced to backdown their thermal generation as well as
schedules from ISGS. This adopbion by CTU has been
criticised by POSOCO in the earlier studies also. Hence it
leads to conclude that this study case is very peculiarly
simulated to create a scenario of maximum export to
Maharashtra through the Narendra -Kelhapur corridor.

v) The statements of CTU, viz. “constraint beyond
Kolhapur under surplus RE scenario in SR” and "in
case the network expansion schemes for enabling
export of power from REZs in Southern Region to
Western Region are not identified timely, it may not
be possible to grant LTA to these applicants and
generation may get stranded” are misnomers and
misleading in the context of RE capacity addition,

wi) The fact of the matter is that it is only one element of
the network pertaining to Maharashtra is getting
overloaded in the present conditions (as reported by
POSOCO) even without any additional RE capacity in SR.

vil) The next statement that it may not be possible to grant
LTA to the applicants without identifying expansion
schemes In addition to the already approved schemes is
not appreciable, as no constraint other than overloading of
Kolhapur(PG)-Kolhapur{MS) line was reported. Even this
constraint was a pre-existing condition in the State of
Maharashtra and the same has to be resolved in
consultation with MSETCL exploring wvarious options
suggested by POSOCO as extracted below:

v Operationalisation of 220 kV Kolhapur-Chikodi 220 kV
line and Mudshigi -Chikodi lines for transfer of power
from SR to WR under SR surplus condition

v Rearrangement of loads in the substation in and
around Kolhapur area(Southern Maharashira)

v Exploring possibility of Increasing generation in
southern [ western Maharashtra

v" Reconfiguration of network of MSETCL to mitigate the
problem.

vili) Without exploring the above options which are supposed
to be carried out by MSETCL to address the overloading
issue in their network, it Is not a proper and optimistic
approach to propose a huge 765 kV corridor for resolving
a local issue in a particular segment.
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8. It is pertinent to mention the observations of Hon'ble CERC in
200/MP/2019 on the laxity in planning process. The relevant
portion of the order in extracted below:

"34. We observe that affer a mumber af hearings in the matfer over o period
of two years, on the persistent gueries of constitients in various RPC
mectings ond in the hoeorines of the Commission and on the analfvsis of
varions faciors including avatlability of land, comprehensive Al fmaia simdy
el applivanions for LA ay divected By the Commission, OV hos finclly
scaled down the proposal of fransmission sysfem for regulatory approvad
from 83 G po 8 G,

55, We gpe of the view thae iy soaling dovn of the proposal of iransirision

spwte fov reslotory approved froim T8 S GW io 8 G raises o serions
ghesiion Hgrk on the enitre process aof frausmission planning and approv
Irt e view, there was gross fack of due difigence by statutory planming
apencies swch s CTUTL amd infermeediory agency ke SECT wmid the
competent authority which approved the scheme for the I8 GW. The basic
ingrediems of plunning, mamely availability of land, applications for L1A,
comiprefiensive AN Tudio  study  and  respecting  the  wew-points  of
stakehalders, especially those who finafly bear the cost of the transmission
spedenm throwgh transmission charges were comveniently neglected and
everfooked. It was the persisient nddeing by the Commission and repeated
vebcing of concerns of the sickeholders that led these agencier o accew ihe

veality, albelr relnctantly, and revive the scheme dowewards,

J6, We observe that the estimared cost of The oviginally proposed 185 OGW
fransmizsion system was Ky 9485 crove, whereas the estimated cost of the
soaled down transimission spsiem of & G 5 only R 628 crore, T,
hecause of sealing down of rhe transmission system o 8 GW, the expected
creleliticenend amniral tromsmission chorges wowld e substanrially Tower thar
what wourld have been with the transmission system of 185 GW. Thus, hod
the Cowmmiission nod faken the view that of fowk, the consemers would hove
freen wnnecessarity irdened with addivfomal fransmission charges ond there
worddd hove been wn-necessary capiral éxpenditiore increred ond i addition,
there cowld fove heen stvanded aeseis.

9. Further, CTU has committed before Hon'ble CERC that the
transmission systems associated with RE projects in all Regions
shall be taken up for implementation only after grant of LTA
matching with the generation. As per CTU's statement, the
application received for LTA by CTU so far is only 4250 MW out
of the envisaged capacity addition of 10000 MW in SR, Among
this, for the envisaged capacity of 7500 MW in Koppal, Gadag
and Karur area, application have been received only for 2080
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MW so far. The detalls of LTA granted has not been furnished.
Even after a lapse of one year from the study scenario of 2020-
21, the firmed-up capacity is less than one third of the
envisaged capacity. Furthermore, the drawal points [ entities are
not firmed up for the said capacity. There is no possibility of
exceading the envisaged capacity of 8 GW In the near vicinity.
Hence, linking the LTA applications within the capacity of 8GW
in SR to any network augmentation is contrary to the
commitments made by CTU before CERC and also against the
planning criteria.

10.Furthermore, a huge investment has already been made to
establish number of 765/400 kV substations (initially operated at
400 kV) In all the Regions based on the anticipated generation
capacity addition by IPPs. Due to non firming up of generation
projects, most of the substations are not upgraded and are
being operated at 400 kV despite the transmission lines are
established at 765 kV. The bitter fact is that these 765 kV lines
operated at 400 kV are lightly loaded / underloaded or in
floating condition even after five years of commissioning and the
investment already is being recovered from the discoms. The
Kolhapur 765 /400 kV substation is one among the substations
being operated at 400 kV,

11.1F there is absolute requirement based on firmed up generation
Jdemand then these substations could be upgraded within a
short gestation period of 12 months to 18 months. But, as of
now there is a huge redundancy in the entire national grid and
any further expansion without firmed up generation [ demand
would be a national waste at the cost of public exchequer.

12.Further, it is pertinent to mention that it would be wise to
upgrade the Kolhapur (PG) if there is huge RE capacity addition
beyond 10 GW In SR and linking the Kolhapur (PG) with Pune or
any other substation in Maharashtra would be an optimal
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solution. Bringing In an additional 765 KV corridor between
Marendra and Pune would create huge redundancy and the
other inter regional corridors already created would remain
underutilised,

13.1t is ascertained from the database that (due to shortage of
time, scrutinising the entire database and modelliing was not
done) the dispatches schedules in Karnataka is contrary o the
dispatch schedules in other States.

14.1t is also seen that the Raigarh-Pugalur HVDC, Talcher-Kolar
HVDC and Jaipore -Gazuwaka HVDC are operated in SR import
mode instead of reverse mode during high RE scenario. This is
highly unjustifiable. POSOCO has Insisted during many
discussions and meetings to explore the options for operating
these HVDC systems under reverse modes during surplus

SCENario,

V. OPTIONS PROPOSED BY TANGEDCO TO RESOLVE THE
CONSTRAINT BEYOND KOLHAPUR:

i) Despite the fact that the generation dispatches in the scenarlos
study case are unrealistic and improbable, TANGEDCO has
examined a few options to mitigate the overloading issues in
Kolhapur{MS)-Kolhapur(PG) 400 kV line under the same
dispatch conditions. The case studies are detailed below:

a) Base case: Without upgradation of Marendra (PG) under Full
RE generation+ All HVDC systemns in SR import mode

b) Case 1: Base case+ Raigarh-Pugalur in export(3000MW)
mode+ Talcher-Kolar and Jaipore-Gazuwaka in block mode

c) Case 2. Case 1+ LILO of Kolhapur (MS)- Alkud 400 kV S/c
line at Kolhapur (PG)

d) Case 3: Case 1+ LILO of Kolhapur(MS) — Sholapur 400 kV
s/c line at Kolhapur (PG)

e) Case 4 : Case 1 + LILO of one circuit of Kolhapur(MS) -
Karad 400 kV DC line at Kolhapur PG
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The study exhibits along with abstract of results are enclosed as
Annexure V.

i) The following observations are made from the above case
studies:

v In the Base case (without upgradation) under normal operation
condition, the loading of Kolhapur{MS)-Kolhapur{PG) 400 kV line
and other 400 kV lines emanating from Kolhapur are within
limits.

* Under N-1 condition, Kolhapur{MS)-Kolhapur(PG) 400 kV line is
loaded to 2702 MW, while the other EHVAC inter regional lines
are under loaded.

v" In Case 1 scenarlo under normal conditions, the loading of the
lines / ICTs are generally in order,

v Under contingency condition in Case-1 scenario, the
Kolhapur(Ms)-Kolhapur(PG) 400 kV line is loaded to 2379 MW,

v In Case 2 scenario under normal conditions, the loading of the
lines / ICTs are generally in order. Further under outage of one
circuit of Kolhapur (MS)- Kolhapur (PG) 400 kV line, the other
two lines are carrying 1136 MW each and the constraint
beyond Kolhapur is resolved.

v Another option under Case 3 scenario under normal conditions,
the loading of the lines [/ ICTs are generally in order. Further
under outage of one circuit of Kolhapur(MS)-Kolhapur{PG) 400
kV ling, the other two lines are carrying out 1169 MW each and
the constraint beyond Kolhapur is resolved.

v Similarly, in the other option of LILO of one circuit of
Kolhapur{MS) — Karad 400 KV DC line at Kolhapur PG under
Case 4 scenario, the overloading issue of Kolhapur(PG) -
Kolhapur(M5) gets resolved under N-1 condition.

* Apart from the above three probable options fsolutions to
mitigate the local over loading Issue of Maharashtra owned Intra
State line, there could be number of other options as explained
in earlier paragraphs to resolve any constraint within the State
of Maharashtra.
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VI. Cost benefit analysis and commercial impact on Discoms

The above proposed options would be executed with allocation
of two numbers 400 kV bays at Kolhapur (PG) which is a new
substation and there would not be any issue in allocating 400 kV bays
to Maharashtra. The investment required for the LILO arrangement of
their own line shall be borne by Maharashtra.

With the above proposal, a huge redundant investment to a
tune of Rs.2347 Cr could be averted and the tariff shock to all the
beneficiaries across the country could be avoided.

VII. Suggestions:

1) In consultation with MSETCL, CTU may make LILO of any one of
the circults emanating from Kolhapur (MS) 55 to other MSETCL
substations at Kolhapur (PG) so as to form an additional cireuit
between Kolhapur(MS)-Kolhapur({PG).

2) All the HVDC systems terminating in SR shall be operated in export
mode [ block mode under SR surplus condition.

3) The options for providing intra-state connectivity (400 or 220 KV
side) to the RE pooling stations so as to disperse the RE power
within the State at local load centres shall be explored /
implemented.

4) Al the case study results along with data base under different
scenarios shall be shared among all the constituents well in
advance of deliberations.

VIII. Conclusion

i) TANGEDCO has observed that the present proposal is evolved
based on unrealistic scenarios and there is no possibility of
occurrence of such dispatch scenario in real time.

i) The Intra state overloading issues shall have to be resoclved
locally,

iiiy The proposal of up gradation of the Marendra SS{PG) to
765/400 kv S5 and Marendra-Pune 765 kV Dfc  line in
unwarranted and hence shall be dropped

i) MNon consideration of the already approved RE capadty addition

in WR and NR is wrong and would end up with creation of
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inefficient power system. Hence, the planning studies should be
carried out taking into consideration of all the approved / under
implementation projects. Any deviation [/ modification s
considered then it shall be specifically mentioned with
justification.
The move to link the grant of LTA with the new network
upgradation which was not part of the transmission schemes_is
ntra CERC's or and would be highly detrimental to

CTU shall implement the most optimal solution of making LILO
of any one of the circults emanating from Kolhapur (MS) 55 to
other MSETCL substations at Koelhapur (PG)













































