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1 The Member (PS),
Central Electricity Authority,
Sewa Bhawan, R. K. Puram,
New Delhi-110066

2 The Member Secretary,
Western Regional Power Committee,
MIDC Area, Marol, Andheri East, Mumbai
Fax 022 28370193

3  The Director (Projects ),
Power Grid Corp. of India Ltd.,
“Saudamini”, Plot No. 2, Sector-29,
Gurgaon-122001
Fax 0124-2571760/2571932

4  Chairman and Managing Director,
MPPTCL, Shakti Bhawan,
Rampur, Jabalpur-482008
Fax 0761 2664141

5 The Managing Director,
CSPTCL, Dangania,
Raipur (CG)-492013
Fax 0771 2574246/ 4066566

6 The Managing Director,
GETCO, Sardar Patel Vidyut Bhawan,
Race Course, Baroda-390007
Fax 0265-2338164

7. Director (Operation),
MAHATRANSCO, 'Prakashgad', Plot
No.G-9, Bandra-East, Mumbai-400051
Fax 022-26390383/26595258
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Date: 9" July 2013

Chief Engineer (Trans),

Nuclear Power Corp. of India Ltd.,
9830, VS Bhavan, Anushakti Nagar,
Mumbai-400094

Fax 022-25993570

The Executive Director (Engg.),
NTPC Ltd., Engg. Office Complex,
A-8, Sector-24, NOIDA 201301
Fax 0120-2410201/2410211

The Chief Engineer,

Electricity Department,

The Government of Goa, Panaji
Fax 0832 2222354

Executive Engineer (Projects)

UT of Dadra & Nagar Haveli,
Department of Electricity , Silvassa
Ph. 0260-2642338/2230771

Executive Engineer

Administration of Daman & Diu (U.T.)
Department of Electricity

Moti Daman-396220

Ph. 0260-2250889, 2254745

GM, WRLDC

Plot no F-3, MIDC Area, Msarol,
Andheri(East) Mumbai-400093
Fax no 022-28235434

CEO,POSOCO

B-9, Qutab Institutinal Area, Katwaria Sarai
New Delhi-110016

Fax 011-26852747

Sub: 36" meeting of the Standing Committee on Power System Planning in Western Region

Sir,

The 36™ meeting of the Standing Committee on Power System Planning in Western Region
is proposed to be held by end of July 2013. The agenda notes for the meeting are available on CEA
website (www.cea.nic.in at the following link: Home page-Wing Specific Document-Power Systems-
Standing Committee on Power System Planning-Western Region).

The venue and the date of the meeting will be intimated in due course.

Yours faithfully,

%ﬁ G p) )
( avind’erGu};)Lt(/a‘)

Director



Agenda Note for 36" Meeting of Standing Committee on Power System
Planning in Western Region
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Confirmation of the minutes of 35" meeting of the Standing Committee on
Power System Planning in Western Region (SCPSPWR) held on 3" January
2013 at M.P Hall, Power Grid Township Sector-43, Gurgaon.

The minutes of the 35" SCPSPWR were issued vide CEA letter No.26/10/2013-
SP&PA/74-87 dated 4" Feb., 2013. POWERGRID vide its letter no.
C/SEF/W/OA/SCM dated 5" March, 2013 has requested for modification of item no.
17.10 of the minutes of the meeting. A corrigendum vide CEA letter of even no.
dated 5™ March, 2013 was issued to modify item no. 17.10 of the minutes. The
minutes of the 35™ SCPSPWR with modified item no. 17.10 as given in corrigendum
may be confirmed.

Review of Progress on Earlier Agreed Transmission Schemes.

PGCIL may furnish the status of implementation of earlier agreed transmission
schemes under construction / approved.

LILO of one circuit of 400 kV D/C Mundra UMPP — Chorania line at Halvad
(GETCO) substation, as an interim arrangement: The LILO of one circuit of 400
kV D/C Mundra UMPP — Chorania line at Halvad (GETCO) substation was agreed
as an interim arrangement till the planned network from Halvad sub-station was
completed in the 34™ SCM, in order to provide operation flexibility. In the 35" SCM,
GETCO had informed that the interim arrangement would be implemented in 5 to 6
months time and as regarding planned system from Halvad, order for the same
would be placed in four months time. GETCO may inform the present status.

LILO of 400 kV S/c line between Raipur (PG) and Khedamera (Bhilai) at Raipur
(Raita) 400kV substation and provision of 2X50 MVAR switchable line reactors
at Raita end. In the 34" standing committee meeting, interalia, provision of 2x50
MVAR switchable line reactors at Raipur (Raita) end of Raipur (Raita)-Jagdalpur 400
kV D/C line was agreed instead of 1x125 MVAR bus reactor at Raipur (Raita). In the
35" SCM, CSPTCL had stated that the 2X50 MVAR reactors were initially planned
as fixed line reactors and now they exploring the possibility of conversion fixed line
reactors to switchable line reactors. CSPTCL may inform the present status.

Status of 10 nos. of bus reactors agreed in the 33« SCM of WR: In the 35" SCM
POWERGRID had informed that the order for 1x125 MVAr bus reactors at Jabalpur,
Khandwa, Shujalpur, Bhatapara, Raigarh, Aurangabad has already placed and
would be commissioned progressively from Jan’14 to Jun’14. GETCO had informed
that the order for 1x125 MVAr bus reactors at Ranchodpura, Versana, Amreli and
Rajkot has been placed and would be commissioned by June 2013. GETCO and
POWERGRID may inform the present status.

Status of 17 nos. of bus reactors agreed in the 341 SCM of WR: In the 35" SCM
MSETCL had informed that for 1x125 MVAr bus reactors at Nanded, Solapur, Kolhapur
and Akola, LOI would be issued within three months time and would be
commissioned in 12 months time after issue of LOI. Regarding reactors at Jetpur,
Zerda and Limbdi (Chorania) GETCO had informed that order for these reactors has
been placed and would be commissioned by July 2013. MPPTCL had informed that
they have ordered two no. of 80 MVAR bus reactors for Bhopal and Indore and the
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same would be commissioned by October, 2013. Regarding reactor at Nagda,
MPPTCL stated that there is space constraint at Nagda and they are exploring the
possibility of creating additional space at Nagda or replacing one of the existing 2x50
MVAr by 1x125 MVAr reactor. POWERGRID informed that order for the reactors at
Damoh, Bachau, Pirana, Itarsi, Seoni, Parli, Raipur and Gwalior would be placed by
March 2013. POWERGRID, MSETCL, MPPTCL, GETCO may inform the present
status.

Contingency arrangement for Rihand-IIl and Vindhyachal-IV projects of NTPC.

The transmission system associated with Vindhyachal-IV and Rihand-Ill agreed in
the 29" and 32" SCM of WR is as given below:

Part-I: Generation specific transmission system
A : Rihand-Ill: For NR only

(1 Rihand-lll — Vindhyachal Pooling Station 765kV 2xS/C (initially
operated at 400kV)

B :Vindhyachal-IV: For WR only

(i) Vindhyachal-lV — Vindhyachal Pooling Station 400kV D/c (Quad)

Part-Il: Common System: For both WR and NR

(i)  Vindhyachal Pooling Station—Satna 765kV 2xS/c (initially to be
operated at 400kV)

(iv)  Satna — Gwalior 765kV 2xS/c

(v) Sasan — Vindhyachal Pooling Station 765kV S/c

(vi)  Sasan — Vindhyachal Pooling Station 400kV D/c

(vii)  Establishment of 765/400kV 2x1500MVA S/s at Vindhyachal Pooling
Station

Part-Ill: NR Strengthening in Regional pool
(viii)  Gwalior — Jaipur 765/400 kV S/c.

In the 32"¢ SCM, due to non availability of associated transmission system in the
matching time frame of Vindhyachal-IV generation project and to ease out the
loading on existing 400kV lines from Vindhyachal complex, the following interim
arrangement was agreed:

a. Completion of Vindhyachal IV- Sasan 400kV D/c (bypassing at
Vindhyachal Pooling Station) and bunching of both ckts. to make
single ckt only

b. Completion of Sasan - Satna 765kV S/c (to be operated at 400kV
level) with termination at 765kV yard as planned by interconnecting
400kV and 765kV yards as well as interconnect Vindhyachal V-
Sasan 400kV bunched line

C. Completion of Satna — Bina 765kV S/c (to be operated at 400kV
level) with termination at 765kV yard as planned by interconnecting
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3.3

400kV and 765kV yards
d. Installation of 765/400kV transformers each at Bina and Gwalior S/s
e. Completion of 765kV Bina - Gwalior S/c.

In the 33" SCM of WR, interconnection of Vindhyachal-IV STPP 400 kV bus with the
existing Vindhyachal-lll STPP 400 kV to be implemented along with 1x125 MVAR
bus reactor at Bina end was also agreed as an interim arrangement.

In the 35™ SCM of WR, item (a) & (b) of the agreed interim arrangement were
modified to Vindhyachal IV - Sasan 400 kV D/C line by bypassing Vindhyachal pool
and charging of Sasan-Satna 765 kV 2XS/C lines at 765 kV along with 765/400 kV
ICT at Sasan. This was done in view of the delay in Vindhyachal -pooling substation
due to land issue and to facilitate the evacuation of power from Vindhyachal-IV and
Sasan UMPP generation projects.

The transmission system associated with Vindhyachal-1V and Rihand-IIl is under
implementation by POWERGRID. POWERGRID has informed that the elements (ii)
and (vi) at 3.1 above have already been commissioned and the remaining elements
at 3.1 shall be available progressively from October 2013 to December 2013.
However, due to delay in implementation of the 765/400 kV Vindhyachal pooling
station, POWERGRID has proposed the following interim arrangement till the
completion of 765/400 kV, 2X 1500 MVA Vindhyachal PS:

» Bunching of both circuits of Rihand 1l - Vindhyachal Pooling station line and
interconnection with one circuit of Vindhyachal PS — Sasan 400 kV D/C line
by bypassing Vindhyachal PS.

» Bunching of both circuits of Vindhyachal IV - Vindhyachal Pooling station
400 kV D/C (quad) line and interconnection with another circuit of
Vindhyachal PS — Sasan 400 kV D/C line by bypassing Vindhyachal PS.

» Bunching of both circuits of Vindhyachal PS — Satna 765 kV 2XS/C lines and
interconnection with Sasan-Vindhyachal PS 765 kV S/C line through
bypassing Vindhyachal PS.

» Bus sectionalizers between Rihand-lll and existing stages at Rihand and
between Vindhyachal-IV and existing stages at Vindhyachal are to be kept
open.

» The 400 kV line section between Vindhyachal and Sasan (of LILO one circuit
of Vindhyachal — Jabalpur 400 kV D/C line at Sasan) shall be kept open.
Further, the transformation capacity at Sasan 765/400 kV switchyard shall
be 2X1000 MVA, for full evacuation of power from Rihand-Ill & Vindhyachal-
IV STPP.

The exhibit showing the above interim arrangement is as given below:



CONTINGENCY ARRANGEMENT FOR POWER EVACUATION FROM RIHAND-III & VINDHYACHAL-IV (2X500 MW)
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The exhibit showing the results of the Load Flow study carried out by POWERGRID
is given below.
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3.4  To facilitate the evacuation of power from Rihand-IIl and Vindhyachal-1V, in principle
approval of the above interim arrangement was given to POWERGRID by CEA in
June 2013 with following observations:
» Generation from Vindhyachal-1V or Rihand —lll is evacuated over 400 kV S/C
lines up to Sasan. In case of outage of the 400 kV S/C line, the entire
generation of 1000 MW from Vindhyachal-IV or Rihand —IIl stage would be
lost.
» For full evacuation of 2000 MW power from Rihand-1ll and Vindhyachal-1V,
2X1000 MVA, 765/400 kV transformation capacity at Sasan is required. In
case outage of any 1000 MVA ICT at Sasan, there would be overloading of
other ICT. To avoid overloading generation back down at Rihand-Ill /
Vindhyachal-IV would be required.
3.5 Members may concur the interim arrangement proposed by POWERGRID.
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Termination of 400 kV D/C (2" line from Khandwa to Rajgarh at Indore in
place of Rajgarh.

The transmission system associated with Mauda-Il generation project of NTPC was
agreed in the 31% and 32" Standing Committee meeting for Power System Planning
in Western Region held on 27.12.2010 and 13.05.2011 respectively and is given
below:

0] Mauda-II — Betul 400 kV D/C (quad) line.
(i) Betul — Khandwa 400 kV D/C (quad) line.
(i)  Khandwa — Rajgarh 400 kV D/c line.

(iv)  Establishment of 2X315 MVA, 400/220 kV Betul (GIS) substation.

POWERGRID has intimated that the area in which Rajgarh substation is located has
been notified as Bird Sanctuary by Madhya Pradesh Government. The transmission
system associated with Mauda-1l (2X660 MW) generation project of NTPC includes
Khandwa — Rajgarh 400 kV D/C (2" line, which will pass through the Bird
Sanctuary. Therefore, there would be delay in completion of the transmission
system. It has been further intimated that transmission system associated with
Mauda-Il (2X660 MW) generation project of NTPC in under tendering stage and the
Mauda-II generation project is scheduled for commissioning by December 2015.

In view of anticipated delay in implementation of Khandwa — Rajgarh 400 kv D/C
(2" line, POWERGRID has proposed termination of the Khandwa — Rajgarh 400 kV
D/C (2" line at Indore (PG) 400 kV substation instead of at Rajgarh. POWERGRID
had requested in principle approval of CEA, so that they can go ahead with tendering
activities for the revised system. The revised transmission system associated with
Mauda-Il generation project of NTPC for which in principle approval of CEA had
been sought is as given below:

0] Mauda-Il — Betul 400 kV D/C (quad) line.

(i) Betul — Khandwa 400 kV D/C (quad) line.

(i)  Khandwa — Indore (PG) 400 kV D/c line.

(iv)  Establishment of 2X315 MVA, 400/220 kV Betul (GIS) substation.

The load flow studies carried out by POWERGRID is enclosed at Annexure — 1.

The transmission system of Mauda-ll is under tendering stage and to enable
POWERGRID to go ahead with the tendering activities for the revised system, in-
principle approval of CEA was given to POWERGRID in April 2013.

Members may concur. POWERGRID may intimate the status of implementation.

Review of transmission system associated with Solapur STPP 1320 MW (2X660
MW) of NTPC.

The transmission system associated with Solapur STPP (2X660 MW) generation
project of NTPC was agreed in the 30™ Standing Committee meeting for Power
System Planning in Western Region held on 08.07.2010 is as given below:
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0] Solapur NTPC- Solapur (PG) 400kV D/c line.
(i) Solapur NTPC - Pune (PG) 400kV (Quad) D/c line.

(i) Augmentation of 400/220kV ICT by 1x315 MVA transformer at Solapur
(PG).

POWERGRID has requested for modification in the transmission system associated
with Solapur STPP in view of the changed load-generation scenario. At the time of
finalization of the transmission system of Solapur STPP, it was envisaged that
Southern Region would be surplus in power and would export power to Western
Region. With most of the envisaged generation addition not happening in Southern
Region, huge power deficit is anticipated in SR and there is requirement of export of
power from WR to SR through the inter-regional links between WR and SR. The
result of the load flow studies carried out by POWERGRID is enclosed as Annexure-
Il. In this changed load-generation scenario, the associated transmission system of
Solapur STPP has been reviewed and the modified transmission system associated
with Solapur STPP, proposed by POWERGRID is given below:

0] Solapur NTPC- Solapur (PG) 400kV D/c (Quad) line.

(i) Solapur NTPC - Pune (PG) 400kV (Quad) D/c line (deferred as of now,
and shall be taken up as and when required in future).

(i) Augmentation of 400/220kV ICT by 1x315 MVA transformer at Solapur
(PG).

The load flow studies are enclosed at Annexure-Il.

In-principle approval for the modifications in the agreed system was given to
POWERGRID in April 2013 so that they can go ahead with the tendering activities
for the revised system.

NTPC vide its letter dated 28-06-2013 has requested to provide additional 400 kV
D/C outlet from Solapur STPP in order to utilize the 2 no. Pune line bays either
through LILO of any existing line or 2" outlet to Solapur (PG).

Members may deliberate.

Approval for conversion of Line reactors into Bus reactors at Kasor (GETCO)
as an interim arrangement.

GETCO vide its letter to POWERGRID has intimated that during low load conditions,
high voltage is experienced at 400 kV Kasor (GETCO) substation and hence has
requested for utilizing the commissioned Line bays and Line reactors associated with
Kasor-Rajgarh 400 kV D/c line as Bus reactor bays and Bus reactor at Kasor
(GETCO) substation to contain the over voltages.

POWERGRID has informed that the Line bays and Line reactors (2x50MVAR)
at Kasor end of Kasor-Rajgarh 400kV D/c line (Line being implemented by Reliance
Power Transmission Limited) are already charged w.e.f 01/09/2012 and are out of
service, as associated Kasor-Rajgarh transmission line is not yet ready.
POWERGRID has proposed to utilize the commissioned Line bays and Line reactors
associated with Kasor-Rajgarh 400kV D/c line at Kasor (GETCO) sub-station as Bus
reactor bay and Bus reactor. This would be an interim arrangement till the availability
of Kasor-Rajgarh 400kV D/c line.
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The Completion of Kasor-Rajgarh 400kV D/c line by M/s RPTL is pending due to
forest clearance issues whereas the associated Line bays and Line reactors
(2x50MVAR) at Kasor end are already been charged. In principle approval for the
proposal of POWERGRID for conversion of Line reactors and Line bays into Bus
reactor and Bus reactor bay at Kasor (GETCO) substation to contain the over
voltages was given to POWERGRID in April 2013. This is as an interim arrangement
till the availability of Kasor-Rajgarh 400kV D/c line.

Members may agree with the above proposal.

Commissioning of 1X240 MVAR, 765 kV Bus reactor and 1500 MVA, 765/400 kV
transformer at Raigarh pooling station (Kotra).

POWERGRID has intimated that during light load conditions, the voltage at Raigarh
(existing) substation is in the range 430 kV — 435 kV. Further one 240 MVAR bus
reactor along with 1X1500 MVA, 765/400 kV ICT at Raigarh (Kotra) pooling station
and the 400 kV D/c line between Raigarh pooling station and Raigarh (existing) was
ready for commissioning. The studies (as given below) shows a voltage relief of
about 4 kV at 400 kV Raigarh (existing) bus with charging of the 240 MVA bus
reactor at Raigarh (Kotra) through the 765/400 kV, 1500 MVA ICT and the Raigarh
(Kotra) — Raigarh (existing) 400 kV D/C line. Raigarh (existing) 400 kV substation
being an important substation in the East-West corridor, POWERGRID had
requested for in principle approval for commissioning of the above elements.
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In principle approval was given to POWERGRID for commissioning of 1X240 MVAR,
765 kV Bus reactor and 1500 MVA, 765/400 kV transformer at Raigarh pooling
station (Kotra) as it will help in containing the overvoltage at Raigarh (existing).

Members may concur.
System Strengthening Scheme in WR for transfer of power to SR

Solapur-Pune 765 kV S/C line (second circuit) was agreed in the 30" SCM of WR as
a part of transmission system strengthening with in WR and NR for transfer of power
from IPP generation projects in Southern Region to target beneficiaries in WR and
NR. Due to slow progress of generation projects in SR and grant of LTA to IPPs in
WR with target beneficiaries in NR, in the 35" SCM of WR, it was agreed to take up
the transmission system for transfer of power from IPPs of SR to WR / NR as WR-
NR system strengthening scheme, which included the above line. Kolhapur-Padghe
765 kV D/C one ckt via Pune was agreed as a part of transmission system
associated with new IPP generation projects in Nagapattinam / Cuddalore in the 31%
SCM of WR.

Now, due to non-availability of most of the envisaged generation in Southern Region,
huge power deficit is being faced by Southern Region states and the inter-regional
link between Southern Region and Western Region are being used to export power
to Southern Region. In this scenario, it is envisaged that Raichur — Solapur line,
which shall be commissioned by Mid-2014, shall be used for transferring power from
Western Region to Southern Region. In addition, power from Chhattisgarh IPPs that
is being pooled at Wardha is also envisaged to be transferred to Southern region
through Wardha- Hyderabad 765 kV D/c line.



8.3

8.4

8.5

9.0

9.1

9.2

9.3

Load flow studies have been carried out for the revised load generation scenario for
2016-17 condition and it has been observed that Wardha — Hyderabad 765kV D/c
line is loaded to the extent of 3500 MW and loading on Solapur — Raichur 765kV
2xS/c line is about 750 MW. Under outage of one ckt. of Wardha — Hyderabad
765kV line, the loading on the other ckt is about 2900 MW and power flow on
Raichur — Solapur lines increases to 1100 MW. To balance the loading between
these 2 corridors from WR to SR (Wardha-Hyderabad & Raichur — Solapur)
Aurangabad — Solapur 765kV D/c line has been considered. It is found from the load
flow studies that the loading on Wardha — Hyderabad is about 2500 MW and loading
on Solapur — Raichur is about 1500 MW. The loading under contingency of Wardha
— Hyderabad 765kV one ckt. reduces to 2400MW. Load flow study results are

enclosed at Annexure-ll,

Keeping above in view, in principle approval was given to POWERGRID to
implement Aurangabad- Solapur 765kV D/c line in lieu of Solapur-Pune 765 kV S/c
(2" ckt) and LILO of one ckt of Aurangabad-Padghe 765 kV D/C line at Pune in lieu
of Kolhapur-Padghe 765 kV D/C one ckt via Pune in May 2013 as system
strengthening scheme in WR for transfer of power to SR from IPPs in Chhattisgarh.

Members may agree with the above proposal.

Transmission system associated with Mundra UMPP (5X800 MW).

The transmission system associated with Mundra UMPP comprises of Generation
specific transmission system, system strengthening in WR and system strengthening
in NR. The generation specific transmission system consists of the following
elements which has already been commissioned:

(1) Mundra UMPP — Bachau - Ranchodpura 400 kV D/C (triple snowbird) line.
(i) Mundra UMPP — Limbdi 400 kV D/C (triple snowbird) line.
(i)  Mundra UMPP — Jetpur 400 kV D/C (triple snowbird) line.

The transmission scheme was planned considering the Transmission Planning
Criteria, published in 1994. Regarding steady state operation, the criteria required
secure operation of grid without necessitating generation rescheduling or load
shedding following loss of one element i.e. ‘N-1'. The manual on Transmission
Planning Criteria, 1994 was silent about subsequent fault. This has been elaborated
in the revised Transmission Planning Criteria, 2013 as ‘N-1-1". The manual specifies
that subsequent to the outage of a 400 kV S/C line, the system shall be able to
survive a permanent single phase to ground fault on a 400 kV line close to the bus.
The criteria also provides for review of the existing and planned transmission.

The system studies carried out by POWERGRID (enclosed at Annexure-_1V) with
full dispatch from Mundra UMPP and under the contingency of outage of Mundra
UMPP — Bachau 400 kV D/C line, the angular separation of 36 degree between
Mundra and Limbdi is observed. To overcome this, POWERGRID has proposed the
following transmission system strengthening as an immediate measure in the
transmission system associated with Mundra UMPP generation project:

10



9.4

9.5

10.0

10.1

10.2

10.3

a) LILO of both circuits of Mundra UMPP — Limbdi 400 kV D/C (triple snowbird)
at Bachau.

b) LILO of one circuit of under construction Bachau — Versana 400 kV D/C line at
Mundra UMPP (the LILO portion shall be with triple snowbird conductor).

The transmission system strengthening proposed to comply with ‘N-1-1" criteria of
the Transmission Planning Criteria was agreed in principle in June 2013.

Members may concur.

Interim arrangement around Indore and Vadodara.

Interconnection of Vadodara-Asoj 400 kV D/C line and Vadodara-Pirana 400 kV D/C
line by bypassing Vadodara S/S so as to form Pirana-Asoj 400 kV D/C line as given
below was agreed in the 35™ SCM as a contingency arrangement till the availability
of Vadodara S/S.

Present Interim Arrangement Around Indore & Vadodara
Asoj (GETCO)
Bina (PG)
Vadodara (PG) Indore (PG) Indore (MPPTCL)

L

| L e e e e e -

| |

Pithampur (MPPTCL)
Pirana (PG) — 400KV Line
—— 765KV Line

MPPTCL has requested POWERGRID for provision of two number bays at Indore
(PG) 400 kV substation for termination of the Pithampur — Indore (PG) 400 kV D/c
line. Due to delay in implementation of 2 nos. of bays at Indore(PG), POWERGRID
has proposed the termination of the 400 kV D/c line from Pithampur into one circuit
of Indore(MPPTCL)- Indore(PG) 400 kV D/c line as shown in the exhibit above.

POWERGRID has informed that Indore (PG)-Vadodara 765 kV S/C line, Vadodara-
Pirana 400 kV D/C (Quad) line and Vadodara-Asoj 400 kV D/C (Quad) line approved
as a part of IPP projects in MP and Chhattisgarh (HCPTC-IV & V) are expected to be
commissioned by October 2013. The Vadodara 765/400 kV 2x1500 MVA sub-station
would be delayed due to problems in land acquisition. In order to transfer power from
the IPPs in MP and Chhattisgarh to Gujarat and provide connectivity to Pithampur
(MPPTCL) 400 kV sub-station, POWERGRID has proposed following interim
arrangement till the availability of 765/400 kV Vadodara S/S.

11



10.4

d)

e)

f)

Opening of 1% ckt of Indore (MPPTCL)-Indore (PG) 400 kV D/C line at Indore
(PG) end and connecting it with Indore (PG)-Vadodara 765 kV S/C line by
bypassing Indore (PG) S/S.

Connecting Vadodara end of the above Indore (MPPTCL)-Vadodara line to one
circuit of Vadodara-Asoj 400 kV D/C line by bypassing Vadodara S/S so as to
form Indore (MPPTCL)-Asoj 400 kV S/C line.

Bunching of Vadodara-Pirana 400 kV D/C line and connecting it with other
circuit of Vadodara-Asoj (GETCO) 400 kV line by bypassing Vadodara S/S

LILO of 2" ckt of Indore (MPPTCL)-Indore (PG) 400 kV D/C line at Pithampur
(MPPTCL).

The interim arrangement proposed would result in following configuration:

i) Indore (MPPTCL)-Asoj 400 kV S/C line by bypassing Indore (PG) and
Vadodara sub-stations. The length of the line would be around 380 km and for
charging of the above line POWERGRID has informed that following reactive
compensation would be available:

a) 125 MVAR bus reactor at Indore (MPPTCCL)
b) 240 MVAR line reactor (at 765 kV) charged at 400 kV at Indore (PG)
c) 50 MVAR bus reactor at Asoj (GETCO)

i)  Asoj-Pirana 400 kV S/C line by bypassing Vadodara sub-stations

iii)  Indore (MPPTCL)-Pithampur (MPPTCL) 400 kV S/C line

iv) Indore (PG)-Pithampur (MPPTCL) 400 kV S/C line

Proposed Interim Arrangement Around Indore & Vadodara
Asoj (GETCO)

Bina (PG)

Vadodara (PG) { Indore (PG)

P

Pithampur (MPPTCL)

Indore (MPPTCL)

Pirana (PG) Proposed .
interim ——— 400 KV Line
arrangement 765 kV Line
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10.5 The above interim arrangement would help in transfer power from the IPPs in MP
and Chhattisgarh to Gujarat till the availability of 765/400 kV Sub-station at
Vadodara. And also provide connectivity to Pithampur sub-station of MPPTCL till the
availability of 2 nos. of 400 kV bays at Indore(PG).

10.6 The power flow with the above interim arrangement is shown below.

ASOJ4 | mpi4
P 0.0
1 u.n! Ii?:: . ‘BAROD?ﬂ.z 435'19 E
17.2 662 | 401
1.0 1.0 INDOR
417.5 11[;58 413'5233,0 i 267.5 IN%E?E 3341 |NAGDM
WANAK4 546 ‘ 1356 | 1356 el e
720.0] 6.1 1.0 1.0 2706 40?%43_9
86 1 416.6 410.3 L 263
1.0 286.4 2522 (0.0
T g Has | Ason 739 us |
UKAI4 cin o 56.6 INDSGR4 ., . INDOR2 406.6
‘ 106.9 418.0 371.6 729 | 1836
418 56.6 720.0 340.9 42.3 474
1.0 1.0 1.0 215 | 1838 1
414.6 415.9 223.8 1.0 42.3
PITHAMPR 416.0 340.4 1836 (0.0 4
CHHEGAON MALWA4 1439 | 423
2528 301.0 153.8
59.5 96.1 1042-3 -
101.7 JU#;:J};N]A 301.0 4071 2191 nhogeg
140 | 99 9.1 MALWA2 480 | 4373
" - 1200.0 12;2 PITHAM2 3.5 1 ;3:5.51 0.0]
4024 4034 10 301.9 405.4 1.0
10 212 63.7 -
400.0 10 2'1&4
405.2

10.7 Members may concur.

11.0 Proposal for modification in existing network arrangement for smooth
evacuation of power from Sardar Sarovar Power (SSP) project - agenda by
GETCO.

11.1 The associated transmission system of SSP (1450 MW) is as given below:

(i) SSP- Asoj 400 kV S/C line.
(i) SSP — Kasor 400 kV S/C line.
(iif) SSP — Rajgarh 400 kV D/C line.
(iv) SSP — Dhule 400 kV D/c line.
11.2 GETCO has intimated that most of the power generated from SSP flows towards

Gujarat through SSP-Asoj and SSP-Kasor 400 kV S/C lines. It is very difficult to avail
outage of these lines for planned maintenance. The Asoj - Indore 400 kV D/c lines
and SSP — Rajgarh 400 kV D/c lines cross each other. GETCO has proposed
interconnection of these lines at the crossing point which would result in following
reconfiguration:

INDORES

7714

(i)

(ii)
(iii)
(iv)
(v)
(vi)

SSP- Asoj 400 kV S/C line (existing).

SSP- Asoj 400 kV 2" S/C line (reconfigured).
SSP — Kasor 400 kV S/C line.

SSP — Rajgarh 400 kV S/C line (reconfigured)
Rajgarh-Indore 400 kV S/C line (reconfigured).
Indore — Asoj 400 kV S/C line (reconfigured).

13



(vii) SSP — Dhule 400 kV D/c line.

Rajgarh
400 KV SSP - Rajgarh No.1 > = 400 KV SSP - Rajgarh No.2
17 KM
Loc. 304(T)
400 KV Asoj - Indore No.1
—t 172 KM > 17 KM—'l
Loc. 309(S) Loc. 310(S)
Asoj Indore
Loc. 309(S) L°® uS)
- 174 KM r=. 119 KM —-{
400 KV Ascj - Indore No.2 _]_
184 KM| | oc. 303(S)
SSP
Rajgarh
Kasor AsOj LL Indore
SSP Dhule

Existing Configuration
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11.3

11.4

11.5

12.0

12.1

Rajgarh

L

Kasor AsOj Indore

SSP Dhule

Proposed configuration

The reconfiguration provides second interconnection between SSP and Asoj. The
length of the existing line between SSP and Asoj is 83 km whereas the length of the
second interconnection after reconfiguration would be about 340 km and unequal
power flow on these lines.

The interim arrangement proposed by POWERGRID at item no. 10 provides two
nos. of additional in feeds to Asoj. The system studies (Annexure - V) carried out
with interim arrangement at no. 10 and with about 1200 MW dispatch at SSP,
indicates normal power flows even in case of outage of SSP- Asoj or SSP — Kasor
400 kV S/C line.

Members may discuss.

Proposal for modification in existing network arrangement for smooth
operation of power system in South Gujarat- agenda by GETCO

GETCO has intimated that with the increased generation from coastal coal based
power projects (Mundra UMPP, Mundra Adani, Essar Vadinar), generation from gas
based power projects in south Gujarat (TPGL, GSEG, Kawas, Gandhar etc.) has
been reduced considerably due to high cost / non-availability of gas. This has
resulted in loading of lines in south of Gujarat viz., Jhanor — Haldarwa 220 kV D/C
line, Kawas- Ichchapore 220 kV D/C line, Kosamba — Kim 220 kV S/C line, Ukai —
Mota 220 kV D/c line etc. to its thermal rating on continuous basis. To avoid this
overloading GETCO has suggested the following modification in the existing 400 kV
network:

0] Ukai — Kosamba 400 kV D/c line of GETCO and Jhanor — Navsari
(Dastan) 400 kv D/C line of POWERGRID crosses each other.
Interconnection of one circuit each of these lines to form Ukai — Navsari
400 kV S/C line and Jhanor — Kosamba 400 kV S/C line.

(i)  The above interconnection is proposed as an interim arrangement till
availability of Kosamba- Vapi 400 kV D/c line.

(i)  LILO of Jhagadia - Haldarwa 220 kV S/c line at Jhanor TPS. This would
help in control loading of Jhanor-Haldarwa 220 kV D/C line.
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The exhibits showing existing and proposed arrangement are given below:

Present configuration:
UTPS |
2l

o e e p———
Jhanar .'I f Dastan ‘
J !

L

Kosamba

Proposed configuration
PGS

I

| S
i

Loc Na 143(T)

Loc. Mo, 199(T) ff |
— | Dastan

— i
e |\
dnanor | T o
i
I e
_"r';.- Loe Nao. 200(5)
¢ r

Loc No 144(T)
[

f.osamba

12.2 The system studies carried out by GETCO showing the power flow with existing and

proposed arrangement is shown below:

16



422

KASOR4 [4108]
397

BEHGAME GPECA [4018]
[4108]

309 B so4

(-4

ASOJZ [2113]
217

{63}

8) —  ASOJ1
-174 [1121)
(108 {-8) 127 -12)
173 (B)

JAMBLVAZ
B2 216 10)

ASDM [4101]
PIRANPGA 105 1432 188
[411 i2) {110) (B4)
303
N PIRANTP4 [4118] RAJGARHS
393 [3048]
412(0)
b
JHANCRZ [2010]
217 -11) -200
450 L]
30 445(59) B 1o [4113) s
1 274 (50) 369
(-13)
KOSAMBAY [4127]
KOSAMBAZ [2245] 401
N s (63}
48 [-2%)
57 {-28)
302 SSP4 [4109]
-341 1155) 411
{20 1 -2
341 o
21)
138 KDSAJjBid [41:28]
305 300

-0

E-J— 4 {100)

KIM2 [2144] G E——
218 DHULES [3047]
-13) 411

ity -6)
MAVERPGS [4128] {71
381 e w— UKAITHES [4004]
{-18) 526 399
-20) 1)
-167
‘k ! a0k Lt
231 167 (43) 9 e
15 (-41) B
WANZ [2108] {?‘:ﬁgﬂ .
213 4 UKAITHEZ [2004]
(15) 213 (-15) 297
-8
£ = (-8
Display Notation {112 {43)
Injection info the bus ; +ve R e ele e — =TT
Drawd away from the bus : -ve W‘F;BSPG* fa110]
Voltage Magi{Ang) in k\idegree {208
Flows in MW and (Mwar)
SLD for Basecase: b . Gujarat Energy Transmmmn
Corporation Limited,
Ukal TPS ICT kept open. Sardar Patel Vidyut Bhavan,
Kosamba 400 KV split bus operation Race Course, Vadodara,

17



DEHGAMA GPECA [4018] il 404 o I KASOR4 [4108] g;ﬁﬂﬂﬂ 2113 254
[a108] 308 o 338 8) 255 (54)
01 f s (-9} {as) §f -9 Z AS0M
o R 580 -141 [1121]
-4) WiiiE) iy 187 (28) }%{ {114 {-10) 127 (-12)
807 140 (9)
(-166 ’ JAMBLIVAZ
; 187 JHANORA [4010) 2112
(96) [-27) 398 ASOJ4 E:1ﬂ1] ¥ 216 (-10)
i £-8) 404 {-4) (157
PIRANPG4 (188) 287 200 199
1 (65
o 1: 757 - (114 )
[-180)
7 PIRANTP4 [4119] Ll RAJGARHA
394 T = [3046)
=7 &2) HALDARVS J #1300
141) =
JHANDRZ [2010] .
75 218 {-10) T -200
{163)f -I58 s {100}
37 ey 5 (58]
=2 Rk R TITIIE
304
-12)
-200
KOSAMBAY [412 ]
KOSAMBAZ [2245] 208 i E (50)
. 55 INDORE4
e : ||
-113 §1) - e o | 407 (-1}
P 197 | & 198
=13 (-37} ™ 1
3 {53y * (BB}
08 -302
. — 55P4 [41
(28 \\ {156) 412 [#109]
=2
&N
.
112
-4 400
i {10m
KIM2 [2144)] e
217 DHULE4 [3047)
13 a1z
304 4880 493 13 {-6)
NAVERPGA [4128) {58) %) an |17
39z e (1) e N UKAITHES [4004]
{-13) -585 385
(=14} 24 -8)
{2)
% B 478 s
174 185 o (44) 8 =
{19 (=42} ® _4B7 a0
BARDOLEZ {-28) 3
'-.-f.-’u».;z1 izwa] [2182]
243 L UKAITHEZ [2004]
(15 v 218
-8
Display Motation 580 357 i
Injection into the bus : +ve (a9} (50
Drawl away from the bus : -ve VAPIPGS [41_”)]_
Veltage Mag/[Ang) in kKVidegres 486
Flows in MW and (Mvar) (-18)
SLO for Case-1: ~+ G Gujarat Energy Transmission
- Corporation Limited,
Interconnection of one circuits of 400 KV DIC Ukal TPS - Kosamba line (STU line) & Sardar Patel Vidyul Bhavan,
400 KV VG Jhanor TPS - Dastan (PG) line (CTU line) bt Race Coursa_ Vadodara.

12.3 Members may agree the interconnection of Jhanor - Navsari 400 kV line and Ukai —

Kosamba 400 kV line as an interim arrangement. Regarding the LILO of Jhagadia -
Haldarwa 220 kV S/c line at Jhanor TPS, the availability of 220 kV bays at Jhanor

TPS may be confirmed from NTPC.
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13.0

13.1

13.2

13.3

13.4

13.5

14.0

Interim arrangement for 765/400kV Champa Pooling Substation under High
Capacity Corridor —V for IPPs in Chhattisgarh.

Champa Pooling station has been planned at 765 kV with the following
interconnections:

e Champa Pool — Raigarh Pool (Kotra) 765kV S/c line.
e Champa Pool — Raipur Pool 765kV D/c line.
e Champa Pool — Dharamjaygarh/Korba 765kV S/c.

POWERGRID had informed that the above lines shall be ready progressively from
October, 2013 to December, 2013. There is delay in implementation of 765/400kV
Champa Pooling substation due to land acquisition problem. Further, 400 kV 2xD/c
lines from KSK Mahanadi (dedicated lines being implemented by KSK Mahanadi)
are to be terminated at Champa Pool. KSK Mahanadi has been provided with an
interim arrangement through LILO of both circuits of Raigarh — Raipur 400 kV D/c
line out of which LILO of one circuit has been implemented.

Due to delay in implementation of 765/400 kV Champa pooling station,
POWERGRID has proposed for following contingency arrangement till the availability
of Champa Pooling substation:

e Interconnection of Raigarh Pool (Kotra) - Champa Pool 765kV S/c with Champa
Pool — Dharamjaygarh 765kV S/c line bypassing Champa Pool.

e Out of the KSK Mahanadi - Champa Pool 400 kV 2xD/c line, one 400 kV D/c line
shall be terminated to LILO of one circuit of Raigarh — Raipur 400 kV D/c line (as
per existing arrangement). The other 400 kV D/c from KSK Mahanadi to
Champa shall be extended to Raipur (Existing) by connecting this to Champa
Pool — Raipur Pool 765 D/c line (charged at 400 kV & bunching and
interconnecting this line with one circuit Raipur Pool — Raipur (existing) 400 kV
D/c line). This arrangement shall make KSK Mahanadi — Champa Pool (Champa
Pool bypassed) — Raipur Pool (bunching of 765 kV D/c line and bypassing
Raipur Pool 765 kV bus) — Raipur (existing) line charged at 400 kV. Also the
other circuit of Raipur Pool — Raipur (existing) 400 kV D/c line shall remain with
existing arrangement connected to 765/400 kV ICTs at Raipur Pool.

The interim arrangement and Load Flow study is enclosed in attached Annexure-VI,
All the loadings of lines are within their limits.

With the above arrangement, power from IPPs coming up at Raigarh Pool(Kotra)
and Raigarh Pool (Tamnar) can also be evacuated through these lines till completion
of 765/400kV, Champa Pool substation. However, in the event of contingency of any
line till the availability of Raipur Pool — Wardha 765 kV Dc/ line, back down of
generation may be required.

Members may agree the interim arrangement proposed as above.
MPPTCL Proposal of Installation of Line shunt reactors on Nagda-Indira Sagar

and Indira Sagar-Satpura 400kV Lines at 400kV S/s at Nagda, Indira Sagar HEP
and Satpura TPS end.
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14.1

14.2

14.3

14.4

(i)
(ii)

Madhya Pradesh is experiencing very high voltage during the off peak condition and
to control over voltages many of the 400/220kV lines are kept open in the State.
Indira Sagar to Nagda 400KV line plays a vital role in evacuation of power from Indira
Sagar HEP and during the full generation from this station in the Monsoon season,
the 400KV line has to be tripped due to over voltages. However, it is undesirable to
trip such strategically important line due to system requirement and reliability point of
view.

The matter of tripping of line due to over voltages has been raised and discussed at
different platforms between MPPTCL, ISP and WRPC. On latest investigation
carried out by a team of engineers deputed and headed by WRPC on 10.05.2013, it
was again concluded that normally the voltages at ISP is around 420kV to 430kV. As
there are no bus reactor or line reactors provided at ISP end, this results in further
rise in voltages and result in manual or auto tripping of 400kV Indore and Satpura
feeder emanating from ISP.

Since power corridor from Sarni TPS and ISP to load centers of Western MP is
passing through 400kV bus of ISP, 400kV S/s Indore & 400kV S/s Nagda, it creates
system reliability problem when high voltage trippings of 400kV elements i.e. 400kV
ISP-Nagda, 400kV ISP-Sarni lines occurs, which isolates Western MP load centre
with generating source of Sarni TPS & ISP. This situation shall become more critical
after addition of generating capacity at Sarni TPS. Therefore, it becomes very
essential to keep all these line in service, all the time, for proper evacuation of power
from Sarni TPS and ISP.

For controlling over voltage, it is proposed by MPPTCL proposes to install Reactors
as under:

Bus reactor of 125 MVAR, 400KV rating at Indira Sagar HEP.
Line reactor of 50 MVAR, 400kV rating at Satpura 400kV Substation on Indira
Sagar-Satpura 400KV line.

(i) Line reactor of 50MVAR 400kV rating on Indira Sagar-Nagda 400kV line at

15.0

15.1

15.2

Nagda 400kV Substation.

The Committee may like to discuss and approve.

Additional System Strengthening based on new Transmission Planning
Criteria for Mundra UMPP (5x830 MW)

In principle approval to POWERGRID was given by CEA ( agenda item no. 9) for
following transmission system strengthening in the transmission system associated
with Mundra UMPP generation project:

a) LILO of both circuits of Mundra UMPP — Limbdi 400 kV D/C (triple snowbird)
at Bachau.

b) LILO of one circuit of under construction Bachau — Versana 400 kV D/C line
at Mundra UMPP (the LILO portion shall be with triple snowbird conductor).

With the establishment of Bhuj pooling station as a part of transmission system
strengthening for renewable energy sources in Gujarat, LILO section of item b
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15.3

15.4

16.0

16.1

16.2

above would be terminated at Bhuj pooling station and the Bachau — Versana 400
kV D/c line would be restored to its original configuration.

The additional transmission system strengthening proposed for Mundra UMPP, to
comply with ‘N-1-1’ criteria of the Transmission Planning Criteria is given below:

(i) LILO of both circuits of Mundra UMPP — Limbdi 400 kV D/c (triple snowbird) at
Bachau*.
(i) Mundra UMPP — Bhuj Pooling station 400 kV D/c line (triple snowbird)*

* LILO of Mundra UMPP- Limbdi at Saurashtra Pool agreed in 35" Meeting of
Standing Committee on Power system Planning as may be deleted.

# Since Bhuj is proposed to be established as a new 765/400 kV Pooling Station,
therefore as an interim measure the Mundra — Bhuj Pool line shall be terminated
into one circuit of Bachau — Varsana 400 kV D/c line to form LILO configuration,
till establishment of Bhuj pooling station. Bachau-Versana 400 kV D/c line is
being implemented by POWERGRID. With the implementation of Bhuj Pooling
station, Bachau — Varsana 400 kV line would restored to original configuration
and the line from ( LILO section) Mundra UMPP may be terminated at Bhuj Pool.

Load Flow studies with above schemes have been carried out and results are
enclosed at Annexure-VIl, Further, “n-1-1" contingency have been carried and all
the loadings and angles are within their limits. Presently, SPS has been planned with
Mundra UMPP as backing down of generation is required with “n-1-1" contingency.
To avoid backing down of available generation the scheme mentioned at 15.3 needs
to be implemented on urgent basis.

Additional transmission system strengthening for Sipat STPS (2x500 + 3x660
MW).

The immediate evacuation from Sipat STPS consists of following elements which
have been commissioned:

(i) Sipat — Bilaspur Pooling Station 765 kV 2xS/c line
(i) 2x1000 MVA, 765/400 kV transformers at Sipat STPS.

In the 35" SCM, NTPC had requested to review the evacuation system of Sipat
STPP and provide an additional 765 KV circuit to Bilaspur/ any other location from
Sipat to enhance the redundancy in the evacuation system. The request was made
as, there have been several instances of station outages at Sipat Station. In some of
the instances, it has been observed that tripping of one of the 765 KV Sipat-Bilaspur
Pooling station line has led to tripping of other 765 KV line. WRPC/RLDC has also
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16.3

16.4

17.0

17.1

17.2

17.3

18.0

18.1

18.2

18.3

recommended strengthening of transmission system from Sipat with additional 765
KV circuit to Bilaspur Pooling station.

To following additional transmission system strengthening is proposed to enhance
redundancy in the Sipat evacuation system:

(i) Sipat — Bilaspur Pooling Station 3™ 765 kV S/c line.
(i)  Bilaspur Pooling Station — Dhanwali pooling station 765 kV D/c line.
(i) Establishment of new 2X1500, 765/400 kV Dhanwali Pooling Station.
(iv) LILO of both circuits of Jabalpur- Orai 765 kV D/C at Dhanwali pooling
station.
(v) LILO of all circuits of Vindhyachal — Jabalpur 400 kV 2xD/c line at
Dhanwali pooling station.
The load flow study is enclosed as Annexure-VIIL
Members may discuss the above proposal.

400 kV interconnection of Gwalior 765/400 kV substation

With the upgradation of Gwalior 400 kV to 765 kV substation and charging the Bina —
Gwalior 765 lines and Gwalior — Agra 765 lines at its rated voltage, there are no 400
KV interconnections at Gwalior. Presently the Gwalior substation has transformation
capacity of 2x1500 MVA, 765/400 kV & 3x315 MVA, 400/220 kV making the power
to drop from 765 kV level to 220 kV level.

In view of the above, it is proposed to establish a new 400/220 kV substation near
Morena and interconnect it with Gwalior through a 400 kV D/c (quad) line. This
proposal shall also improve the reliability of power supply in Gwalior area and also
help in effective utilization of 765/400 kV transformers at Gwalior.

Members may discuss the above proposal.

Additional Strengthening of transformation capacity at Raipur 765/400
substation.

Presently Raigarh (Tamnar) pooling station is connected to Raigarh (Kotra) through
765 kV D/c line. To improve the reliability of Raigarh (Tamnar) substation it is
proposed to LILO both circuits of Jharsuguda — Dharamjaigarh 765 kV 1xD/c line at
Raigarh (Tamnar). Further it is informed by site that Jarsuguda — Dharamjaigarh 765
kV D/c line is passing through close vicinity of Raigarh (Tamnar) 765/400 kV pooling
station.

Presently there is only 1x1500 MVA, 765/400 transformer at Raipur 765/400 kV
pooling station. To improve the reliability of this substation it is proposed to augment
the transformation capacity by 1x1500 MVA, 765/400 kV transformer.

Members may discuss the above proposal.
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19.0 18" Open Access meeting on Connectivity and Long Term Open Access
(LTOA) applications in Western Region.

19.1 The Open Access meeting would be held after the Standing Committee meeting.
The agenda regarding Connectivity and Long Term Open Access (LTOA)
applications in Western Region would be circulated by POWERGRID.

20.0 Any other item with the permission of the chair.
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ANNEXURE - I

Solapur-Aurangabad Studies — Brief

e Studies carried out for 2016-17 conditions
¢ [oad Generation Balance given at Annexure-1

Load Flow Study Results:

1. Case-1: Base Case wherein Loading on Wardha-Hyderabad 765 kV D/c line is
3492 MW & Solapur - Raichur is 732 MW. (Exihibit-1: Power Flow of
WR& SR)

2. Case-2: Outage of Wardha-Hyderabad 765 kV S/c line and loading on other circuit
is 2873 MW & Solapur-Raichur is 1071 MW. (Exihibit-2: Power Flow of
WR& SR)

3. Case-3: With Aurangabad - Solapur 765 kV D/c, loading on Wardha-Hyderabad
765 kV D/c line is 2989 MW, Solapur-Raichur is 1496 MW & on
Aurangabad-Solapur 765kV D/c is 2667 MW. (Exihibit-3: Power Flow of
WR& SR)

4. Case-4: With Aurangabad - Solapur 765 kV D/c, Outage of Wardha-Hyderabad
765 kV S/c line and loading on other circuit is 2437 MW, Solapur-Raichur
is 1812 MW & on Aurangabad-Solapur 765kV D/c is 2893 MW.
(Exihibit-4: Power Flow of WR& SR)

S. Case-5:  With Aurangabad-Solapur 765 kV D/c + LILO of Aurangabad-Padghe 765
kV S/c at Pune, Loading of Wardha-Hyderabad 765 kV D/c line is 2945
MW; Solapur-Raichur is 1548 MW. Solapur — Pune 765kV S/c is in
floating condition (97 MW). (Exihibit-5: Power Flow of WR& SR).

6. Case-6:  With Aurangabad-Solapur 765 kV D/c + LILO of Aurangabad-Padghe 765
kV S/c at Pune, Outage of Wardha-Hyderabad 765 kV S/c line and loading
on other circuit is 2400 MW; Solapur-Raichur is 1860 MW. Solapur -
Pune 765kV S/c is in floating condition (32 MW). (Exihibit-6: Power
Flow of WR& SR)

e (Observations:

1. In Case-3, with the provision of Aurangabad - Solapur 765 kV D/c line the power
flow on Solapur - Raichur line is increased from 732 MW to 1496 MW thereby
relieving Wardha - Hyderabad line from 3492 MW to 2989 MW.

2. Further with the provision of Aurangabad - Solapur additional 1500 MW can be
exported to SR.

3. With interconnection of Aurangabad-Pune 765kV line (either direct
interconnection or through LILO), the line loading on Solapur - Pune 765kV S/c
reduces thus, the same may not be optimally utilized.
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PT1 INTERACTIVE POWER SYSTEM SIMULATOR--PSS(R)E WED, MAY 29 2013 9:46
AREA TOTALS

IN MW/MVAR
FROM ————-—- AT AREA BUSES------- T0 -NET INTERCHANGE-
GENE- FROM IND  TO IND TO TO BUS GNE BUS TO LINE FROM T0 TO TIE TO TIES DESIRED
X-- AREA --X RATION GENERATN  MOTORS LOAD SHUNT DEVICES SHUNT CHARGING LOSSES LINES + LOADS NET INT
1 47764 .0 0.0 0.0 59546.3 0.0 0.0 =-2.7 0.0 1655.2 -13434.9 -13434.9 -12360.0
NORTH -10634.6 0.0 0.0 5906.7 3790.6 0.0 19187.9 64697.3 24596.2 581.2 581.2
2 3834.4 0.0 0.0 2865.7 0.0 0.0 0.0 0.0 111.7 857.0 857.0 2281.0
NRTHEAST -269.1 0.0 0.0 911.2  1288.7 0.0 709.7 3575.4 731.4  -334.7 -334.7
3 71624.0 0.0 0.0 59818.4 0.0 0.0 0.0 0.0 2391.2 9414.5 9414.5 4730.0
WEST 935.3 0.0 0.0 19661.4 -3465.2 0.0 31014.1 86707.5 36950.3 3482.3 3482.3
4 41585.2 0.0 0.0 23724.5 0.0 0.0 0.0 0.0 1046.6 16814.0 16814.0 26000.0
EAST 300.4 0.0 0.0 5371.4 3379.6 0.0 4134.4 23853.6 13568.1 -2299.3 -2299.3
5 44078.5 0.0 0.0 56000.0 0.0 0.0 0.0 0.0 1729.1 -13650.6 -13650.6 80.0
SOUTH -3338.4 0.0 0.0 7571.3 -3404.0 0.0 11356.6 40586.2 23153.4 -1429.5 -1429.5
6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
WIND GEN 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
COLUMN 208886.0 0.0 0.0 201954.9 0.0 0.0 -2.7 0.0 6933.9 0.0 0.0 20731.0
TOTALS -13006.4 0.0 0.0 39421.9 1589.7 0.0 66402.7 219419.9 98999.3 0.0 0.0



PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS(R)E MON, JUL 08 2013 12:11

AREA
INTERCHANGE
TO AREA: 1 2 3 4 5
FROM AREA T
1 * ~5408 -9097
NORTH * -977 1988
K o
2 * 857
NRTHEAST * -335
K o
3 * 5408 -2666 7805
WEST * 977 1208 416
K o
4 * 9097 -857 2666 5797
EAST * 1988 335 -1208 238
K o
5 * -7805 -5797
SOUTH * -416 -238



PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS(R)E

FROM AREA 1
TO AREA 3
X—-——— FROM AREA

BUS# X-— NAME
14407 MGARHA
14449 KURUKSH
14449 KURUKSH
14407 MGARHA
16221 KOTA2
16221 KOTA2
16416 RAPP4
16416 RAPP4
16435 KANKRL
16445 BHINMAL
18465 RIHNDEXT
18465 RIHNDEXT
18822 AGRAS
18822 AGRAS
18830 JAIPR
18830 JAIPR
18863 ORAI7
18863 ORAI7
18863 ORAI7
18863 ORAI7

TOTAL FROM AREA

TO AREA 4

X—-——— FROM AREA
BUS# X-— NAME
17480 MUGLS4
17880 VARNASIS
17880 VARNASIS
18427 GRKPRPG
18427 GRKPRPG
18427 GRKPRPG
18427 GRKPRPG
18440 ALADB4
18827 FATHEPR
41430 BALIA
41430 BALIA
41430 BALIA
41430 BALIA
41430 BALIA
41430 BALIA
41807 BALIA
41807 BALIA
44218 KHARAGPU
44218 KHARAGPU

TOTAL FROM AREA

TOTAL FROM AREA

NORTH
WEST
BUS ———-X X—=——= TO AREA BUS —-———-— X
—-—-X BASKV BUS# X-— NAME --X BASKV CKT
400.00%* 33406 ADANI 400.00 2DC
400.00%* 36492 CHAMPA-I 400.00 2DC
400.00%* 36492 CHAMPA-I 400.00 2DC
400.00%* 33406 ADANI 400.00 2DC
220.00% 31247 UJAN22 220.00 1
220.00% 31247 UJAN22 220.00 2
400.00 31449 SUJLPR 400.00* 1
400.00 31449 SUJLPR 400.00* 2
400.00%* 33496 ZRDA4 400.00 1
400.00%* 33496 ZRDA4 400.00 1
400.00%* 31451 VNDLPOOL 400.00 1
400.00%* 31451 VNDLPOOL 400.00 2
765.00 31850 GWALIORS 765.00*% 1
765.00 31850 GWALIORS 765.00*% 2
765.00%* 31850 GWALIORS 765.00 1
765.00%* 31850 GWALIORS 765.00 2
765.00%* 31824 SATNAS 765.00 2
765.00%* 31850 GWALIORS 765.00 2
765.00%* 31883 JBLPOLS 765.00 1
765.00%* 31883 JBLPOLS 765.00 2
1 TO AREA 3
EAST
BUS ———-X X—=——= TO AREA BUS —-———-— X
—-—-X BASKV BUS# X-— NAME --X BASKV CKT
400.00 48492 SASRM-NR 400.00* 1
765.00 43808 GAYA 765.00*% 1
765.00 43808 GAYA 765.00*% 2
400.00 41401 MZFRPUR 400.00* 1
400.00 41401 MZFRPUR 400.00* 2
400.00 41468 MOTIHARI 400.00* 1
400.00 41468 MOTIHARI 400.00* 2
400.00 48491 SSRAM-RF 400.00* 1
765.00%* 48892 SASARAM7 765.00 1
400.00 41405 BIHR 400.00* 1
400.00 41405 BIHR 400.00* 2
400.00 41406 PATNA 400.00* 1
400.00 41406 PATNA 400.00* 2
400.00 41406 PATNA 400.00* 3
400.00 41406 PATNA 400.00* 4
765.00 43808 GAYA 765.00*% 1
765.00%* 43808 GAYA 765.00 2
220.00% 44418 KHARAGAP 400.00 1
220.00% 44418 KHARAGAP 400.00 2
1 TO AREA 4
1 NORTH

MON, JUL 08 2013 12:14

AREA TIE LINE

MW
-823.
-782.
-782.
-823.

133.
133.
158.
158.
298.
264.
435.
435.
-851.
-851.
-318.
-318.
-796.
362.
-720.
-720.

MW
-497.
-596.
-596.
-326.
-326.
-441.
-439.
-140.
-494.
-302.
-302.
-558.
-558.
-630.
-630.
-985.
-983.
-143.
-143.

INTERCHANGE

MVAR
310.
265.
265.
310.
-52.
-52.
-87.
-87.
-37.
-82.

-125.
-125.
-59.

-639.
-143.

170.
-53.
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PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS(R)E

FROM AREA 2

TO AREA 4

X—-——— FROM AREA
BUS# X-— NAME
21206 BNGN
21206 BNGN
21206 BNGN
21206 BNGN
21406 BNGN
21406 BNGN
21406 BNGN
21406 BNGN

TOTAL FROM AREA

TOTAL FROM AREA

NRTHEAST
EAST
BUS —-—--X === TO AREA BUS —-———- X
-—-X BASKV BUS# X-— NAME --X BASKV CKT
220.00 44225 BIRPRA 220.00* 1
220.00 44225 BIRPRA 220.00* 2
220.00%* 44273 ALIPURDU 220.00 1
220.00%* 44273 ALIPURDU 220.00 2
400.00%* 44472 SLGR 400.00 1
400.00%* 44472 SLGR 400.00 2
400.00%* 44473 ALIPURDU 400.00 3
400.00%* 44473 ALIPURDU 400.00 4

2 TO AREA 4

2 NRTHEAST

MON, JUL 08 2013 12:14

AREA TIE LINE

MW
14.
14.
-2.
-2.

165.
165.
251.
251.

INTERCHANGE

R
e
S

o)

[
w w NN
=P oo

-108.

OO OO WWI
SO O 0100 00 OO

|
=
o
[ee]

PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS(R)E

FROM AREA 3

WEST

MON, JUL 08 2013 12:14

AREA TIE LINE

INTERCHANGE

TWO TRM DC
TWO TRM DC
TWO TRM DC
TWO TRM DC

-5408.5

-9096.7

14505.2

n3n
n3qn
n3pmn
LRl

-977.3

1987.9

1010.6



TO AREA 1 NORTH

X-——— FROM AREA BUS ----X
BUS# X-— NAME --X BASKV
33406 ADANI 400.00
36492 CHAMPA-I 400.00
36492 CHAMPA-I 400.00
33406 ADANI 400.00
31247 UJAN22 220.00
31247 UJAN22 220.00
31449 SUJLPR 400.00%*
31449 SUJLPR 400.00%*
31451 VNDLPOOL 400.00
31451 VNDLPOOL 400.00
31824 SATNAS 765.00
31850 GWALIORS 765.00%*
31850 GWALIORS 765.00%*
31850 GWALIORS 765.00
31850 GWALIORS 765.00
31850 GWALIORS 765.00
31883 JBLPOLS 765.00
31883 JBLPOLS 765.00
33496 ZRDA4 400.00
33496 ZRDA4 400.00

TOTAL FROM AREA 3 TO AREA

TO AREA 4 EAST

X-——-— FROM AREA BUS ----X
BUS# X-— NAME --X BASKV
31202 KRBAE2 220.00%
31202 KRBAE2 220.00%
31299 RAIGARH 220.00%
31470 SIPAT 400.00
31470 SIPAT 400.00
31872 DHRMJYNG 765.00
31872 DHRMJYNG 765.00
31872 DHRMJYNG 765.00
31872 DHRMJYNG 765.00
31872 DHRMJYNG 765.00
31872 DHRMJYNG 765.00
34499 RAIGARH 400.00
34499 RAIGARH 400.00
34499 RAIGARH 400.00%*
34499 RAIGARH 400.00%*

TOTAL FROM AREA 3 TO AREA

TO AREA 5 SOUTH

X-——— FROM AREA BUS ----X
BUS# X-— NAME --X BASKV
32460 BHADRVT4 400.00
32460 BHADRVT4 400.00
36489 RAIGAR-1 400.00%*
36489 RAIGAR-1 400.00%*
32419 KOLHPRPG 400.00
32419 KOLHPRPG 400.00
32806 WARDHAS 765.00
32806 WARDHAS 765.00
32822 SOLPRS 765.00%*
32822 SOLPRS 765.00%*

TOTAL FROM AREA 3 TO AREA

TOTAL FROM AREA 3 WEST

TO AREA BUS

X-— NAME --X BASKV
MGARHA 400.00%*
KURUKSH 400.00%*
KURUKSH 400.00%*
MGARHA 400.00%*
KOTA2 220.00%
KOTAZ2 220.00%
RAPP4 400.00
RAPP4 400.00
RIHNDEXT 400.00%*
RIHNDEXT 400.00%*
ORAI7 765.00%*
AGRAS 765.00
AGRAS 765.00
JAIPR 765.00%*
JAIPR 765.00%*
ORAI7 765.00%*
ORAI7 765.00%*
ORAI7 765.00%*
KANKRL 400.00%*
BHINMAL 400.00%*
TO AREA BUS —-———- X

X-— NAME --X BASKV
BRAJRAJ 220.00
BRAJRAJ 220.00
BRAJRAJ 220.00
RANCHI 400.00%*
RANCHI 400.00%*
JRSG-765 765.00%*
JRSG-765 765.00%*
JRSG-765 765.00%*
JRSG-765 765.00%*
RANCHI 765.00%*
RANCHI 765.00%*
ROURKELA 400.00%*
ROURKELA 400.00%*
JRSG-400 400.00
JRSG-400 400.00
TO AREA BUS —-———- X

CKT
2DC
2DC
2DC
2DC

=

RFPRPNMNENMNMENERENMNNDERENDEDN

H

BWNENEREWNDNRENRE WD RN

PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS(R)E

FROM AREA 4 EAST

TO AREA 1 NORTH

X-——— FROM AREA BUS ----X
BUS# X-— NAME --X BASKV
41401 MZFRPUR 400.00%*
41401 MZFRPUR 400.00%*
41405 BIHR 400.00%*
41405 BIHR 400.00%*
41406 PATNA 400.00%*
41406 PATNA 400.00%*
41406 PATNA 400.00%*
41406 PATNA 400.00%*
41468 MOTIHARI 400.00%*
41468 MOTIHARI 400.00%*
43808 GAYA 765.00%*
43808 GAYA 765.00%*
43808 GAYA 765.00%*
43808 GAYA 765.00

X-— NAME --X BASKV
CHAND-SR 400.00%*
CHAND-SR 400.00%*
SINGAR 400.00
SINGAR 400.00
NARDR-NW 400.00%*
NARDR-NW 400.00%*
DICHPALIS 765.00%*
DICHPALIS 765.00%*
RAIC800 765.00
RAIC800 765.00
TO AREA BUS —-———-— X

X-— NAME --X BASKV
GRKPRPG 400.00
GRKPRPG 400.00
BALIA 400.00
BALIA 400.00
BALIA 400.00
BALIA 400.00
BALIA 400.00
BALIA 400.00
GRKPRPG 400.00
GRKPRPG 400.00
VARNASIS 765.00
VARNASIS 765.00
BALIA 765.00
BALIA 765.00%*

MON,

H

NEPENRERENEREDSWNDNENDEDNDRER

MW MVAR
823.6 -310.2
782.2 -265.5
782.2 -265.5
823.6 -310.2

-133.3 52.4
-133.3 52.4
-158.6 87.17
-158.6 87.7
-435.1 125.0
-435.1 125.0
796.0 143.6
851.4 59.9
851.4 59.9
318.5 639.4
318.5 639.4
-362.5 -170.0
720.2 53.2
720.2 53.2
-298.1 37.6
-264.7 82.3

MW MVAR
113.9 -26.1
113.9 -26.1

86.0 -29.7
-239.8 111.6
-239.8 111.6
-148.9 255.1
-148.9 255.1
-148.9 255.1
-148.9 255.1
-553.0 90.0
-553.0 90.0

24.2 11.8

24.2 11.8
-423.3 -78.4
-423.3 -78.4

MW MVAR
398.1 -191.5
398.1 -191.5

1510.8 723.0
1510.8 723.0
-238.4 69.4
-238.4 69.4
1458.1 -226.3
1458.1 -226.3
773.8 -166.8
773.8 -166.8
JUL 08 2013 12:14

AREA TIE LINE

INTERCHANGE

MW MVAR
326.3 -86.7
326.3 -86.7
302.5 -93.1
302.5 -93.1
558.8 -77.0
558.8 -77.0
630.2 -69.6
630.2 -69.6
441.3 -68.2
439.5 -93.8
596.5 -281.7
596.5 -281.7
985.7 -292.4
983.0 -227.0

TWO
TWO
TWO
TWO

TRM DC
TRM DC
TRM DC
TRM DC

5408.5

-2665.7

TWO
TWO
TWO
TWO

TRM DC
TRM DC
TRM DC
TRM DC

10547.5

n3n
n3qn
n3pmn
LRl

977.3

1208.5

LN
LAl
n33n
n3gn



44418 KHARAGAP 400.00
44418 KHARAGAP 400.00
48491 SSRAM-RF 400.00%*
48492 SASRM-NR 400.00%*
48892 SASARAM7 765.00
TOTAL FROM AREA 4 TO AREA
TO AREA 2 NRTHEAST
X-——-— FROM AREA BUS —----X
BUS# X-— NAME --X BASKV
44225 BIRPRA 220.00%
44225 BIRPRA 220.00%
44273 ALIPURDU 220.00
44273 ALIPURDU 220.00
44472 SLGR 400.00
44472 SLGR 400.00
44473 ALIPURDU 400.00
44473 ALIPURDU 400.00
TOTAL FROM AREA 4 TO AREA
TO AREA 3 WEST
X-——— FROM AREA BUS —----X
BUS# X-— NAME --X BASKV
42215 BRAJRAJ 220.00
42215 BRAJRAJ 220.00
42215 BRAJRAJ 220.00
42412 ROURKELA 400.00%*
42412 ROURKELA 400.00%*
42415 JRSG-400 400.00
42415 JRSG-400 400.00
42815 JRSG-765 765.00%*
42815 JRSG-765 765.00%*
42815 JRSG-765 765.00%*
42815 JRSG-765 765.00%*
44446 RANCHI 400.00%*
44446 RANCHI 400.00%*
44846 RANCHI 765.00%*
44846 RANCHI 765.00%*
TOTAL FROM AREA 4 TO AREA
TO AREA 5 SOUTH
X-——-— FROM AREA BUS —----X
BUS# X-— NAME --X BASKV
42419 TALCHER 400.00%*
42499 GAZ-ER 400.00
42499 GAZ-ER 400.00
42419 TALCHER 400.00%*
42814 ANGL-765 765.00%*
42814 ANGL-765 765.00%*
TOTAL FROM AREA 4 TO AREA
TOTAL FROM AREA 4 EAST

e e e

BWNRENDEDNDRER

H

NEPENRERESWNDRESWNDE WD RN

CKT
2DC
2DC
2DC
2DC
1
2

FROM AREA 5 SOUTH

TO AREA 3 WEST

X-——-— FROM AREA BUS —----X
BUS# X-— NAME --X BASKV
51409 CHAND-SR 400.00%*
51409 CHAND-SR 400.00%*
54416 SINGAR 400.00
54416 SINGAR 400.00
51862 DICHPALIS 765.00%*
51862 DICHPALIS 765.00%*
52415 NARDR-NW 400.00%*
52415 NARDR-NW 400.00%*
52803 RAIC800 765.00
52803 RAIC800 765.00

TOTAL FROM AREA 5 TO AREA

TO AREA 4 EAST

X-——-— FROM AREA BUS ----X
BUS# X-— NAME --X BASKV
52411 KOLAR 400.00
51410 GAZU-SR 400.00%*
51410 GAZU-SR 400.00%*
52411 KOLAR 400.00
51891 SRI_POOL 765.00
51891 SRI_POOL 765.00

TOTAL FROM AREA 5 TO AREA

TOTAL FROM AREA 5 SOUTH

KHARAGPU 220.00%
KHARAGPU 220.00%
ALADB4 400.00
MUGLS4 400.00
FATHEPR 765.00%*
TO AREA BUS —-———-— X
X-— NAME --X BASKV
BNGN 220.00
BNGN 220.00
BNGN 220.00%
BNGN 220.00%
BNGN 400.00%*
BNGN 400.00%*
BNGN 400.00%*
BNGN 400.00%*
TO AREA BUS —-———-— X
X-— NAME --X BASKV
KRBAE2 220.00%
KRBAE2 220.00%
RAIGARH 220.00%
RAIGARH 400.00
RAIGARH 400.00
RAIGARH 400.00%*
RAIGARH 400.00%*
DHRMJYNG 765.00
DHRMJYNG 765.00
DHRMJYNG 765.00
DHRMJYNG 765.00
SIPAT 400.00
SIPAT 400.00
DHRMJYNG 765.00
DHRMJYNG 765.00
TO AREA BUS —-———-— X
X-— NAME --X BASKV
KOLAR 400.00
GAZU-SR 400.00%*
GAZU-SR 400.00%*
KOLAR 400.00
SRI_POOL 765.00
SRI_POOL 765.00
TO AREA BUS —-———-— X

X-— NAME --X BASKV
BHADRVT4 400.00
BHADRVT4 400.00
RAIGAR-1 400.00%*
RAIGAR-1 400.00%*
WARDHAS 765.00
WARDHAS 765.00
KOLHPRPG 400.00
KOLHPRPG 400.00
SOLPR8 765.00%*
SOLPR8 765.00%*
TO AREA BUS —-———-— X

X-— NAME --X BASKV
TALCHER 400.00%*
GAZ-ER 400.00
GAZ-ER 400.00
TALCHER 400.00%*
ANGL-765 765.00%*
ANGL-765 765.00%*

CKT
2DC
2DC
2DC
2DC

NE NN

CKT
2DC
2DC
2DC
2DC
1
2

143.0 48.7
143.0 48.7
140.2 -93.3
497.6 -41.7
494.8 -52.9
9096.7
MW MVAR
-14.7 1.0
-14.7 1.0
2.3 26.8
2.3 26.8
-165.0 31.5
-165.0 31.5
-251.0 108.4
-251.0 108.4
-857.0
MW MVAR
-113.9 26.1
-113.9 26.1
-86.0 29.7
-24.2 -11.8
-24.2 -11.8
423.3 78.4
423.3 78.4
148.9 -255.1
148.9 -255.1
148.9 -255.1
148.9 -255.1
239.8 -111.6
239.8 -111.6
553.0 -90.0
553.0 -90.0
2665.7
MW MVAR
1004.8 416.6 TWO TRM
397.3 -229.2 TWO TRM
397.3 -229.2 TWO TRM
1004.8 416.6 TWO TRM
1496.5 -68.5
1496.5 -68.5
5797.2
16702.7
JUL 08 2013 12:14
AREA TIE LINE
INTERCHANGE
MW MVAR
-398.1 191.5 TWO TRM
-398.1 191.5 TWO TRM
-1510.8 -723.0 TWO TRM
-1510.8 -723.0 TWO TRM
-1458.1 226.3
-1458.1 226.3
238.4 -69.4
238.4 -69.4
-773.8 166.8
-773.8 166.8
-7804.7
MW MVAR
-1004.8 -416.6 TWO TRM
-397.3 229.2 TWO TRM
-397.3 229.2 TWO TRM
-1004.8 -416.6 TWO TRM
-1496.5 68.5
-1496.5 68.5
-5797.2

-13602.0

-1987.9
335.5
-1208.5
DC " 1 O AL
DC " 13 AL
DC "14"
DC " 9 "
237.8
-2623.1
DC "11"
DC AL 1 2 AL
DC "33 AL
DC AL 3 4 AL
-415.7
DC AL 1 O AL
DC AL 13 AL
DC "14"
DC AL 9 AL
-237.8
-653.5
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Summary for Load Flow Cases (Present Condition)

Annexure-|

With 5 units at Mundra UMPP

Mundra - Bachau 400kV line (99km)

Mundra - Limdi 400kV

Mundra - Jetpur 400kV

Bachau - Ranchodpura

line(314km) line(337km) 400kV line(283km)
Flow Angular Diff Flow Angular Diff Flow Angular Flow Angular Diff
Diff
1 [Base Case (Exhibit-1) 2x762 8 2x674 21 2x474 16 2x576 16
2 [Mundra - Bachau D/c Outage(Exhibit-2) 0 - 2x1127 36 2x783 28 2x56 2
3 [Mundra - Limdi D/c Outage(Exhibit-3) 2x1175 12 0 - 2x735 25 2x865 25
4 [Mundra - Jetpur D/c Outage(Exhibit-4) 2x1008 10 2x902 29 0 - 2x725 21
5 |Bachau - Ranchodpura D/c Outage (Exhibit-5) 2x346 3 2x936 30 2x628 21 0 -
Annexure-ll
Summary for Load Flow Cases 2014-15 condition with proposed strengthening
With 5 units at Mundra UMPP + With LILO of one | Mundra - Bachau 400kV line (99km) | Mundra - Jetpur 400kV Mundra - Varsana Bachau - Ranchodpura
ckt of Bachau - Varsana 400kV at Mundra UMPP + line(337km) 400kV line (70km) 400kV line(283km)
With LILO of both ckts of Mundra - Limbdi 400kV Flow Angular Diff Flow Angular Diff Flow Angular Flow Angular Diff
at Bachau Diff
1 |Base Case(Exhibit-6) 3x537+ 2x446 5 2x435 15 1x445 5 2x593 13
2 |Mundra - Jetpur D/c Outage(Exhibit-7) 3x688+ 2x572 7 0 - 1x611 5 2x658 18
3 [Mundra -Bachau D/c Outage (Exhibit-8) 3x752 8 2x472 16 1x617 7 2x584 16
4 |Limdi - Ranchodpura D/c Outage(Exhibit-9) 3x539+ 2x448 5 2x429 15 1x447 5 2x642 18




ANNEXURE -V



ANNEXURE -V

0¥

8Ly
0 L
e —
ol e6 o o
102 €8ll
€6
102
ez
yIINHA L
8vvee
2
A e
|.WM|O»
901
2dss
8Ly

612
zLL 90y 90y L 12z
4 r 4 %9 | b
i cel z6z | 00b s
bavnnnn_ ove
b 0 ZNVHLId L 061
g 80v 09cLe 66 ZYMIVIN
83”OANI | PR
zs8le €l €0€
9d-4OaNI ovl 66
ZSvie < €0€
SkinvHLId
09vie
Ly
O 00ZL
612 oly PYMIVIN
l l 65vLE
0 & o St &~ NOVOIHHD
vanndw 28l gee 0cL 8GvLE
£ 89
" D T zes
_.A_l% 4 7HOSANI
Ser evvie
£
281
ZHOaN
€0€
0¥
b I
o|z2 sz
AnwnAw Ze2
g 9
o144 Tve v:m
pSUVL
Lpie o] oer
6¢¢ || 6£2
954sani
80 vyl
PHOAN
Zrvie
80y

YVAOVN
51443

9Ly &
L Sy
9 €5
= Ad@ m_w
[
0
0L
vz 0
b
95
6.8
95
6.8
Zrosvy
el
PIVIN
vy Nrw zivee
29
152 0€e
1dsrsy €8 | 0cL
qzve g
PIVNYM
YOveS
va o 8Ly
0 L
9l
9 o€l
ocl a
9 o€l
0El d VNWIld
vaouve Z0vee
ozvee
or
€5
9
15
0
Cever ¥
YIQNIT

crvee




v 8Ly
0 b
e —
a1z 0] es o
ViL g sov L 122 182 €8l
' r ' 99 | } €8
i oel 08z | 00b s 182
} 0 99€ ZWYHLId ! vl
L L0v o9ele % ZYMIVIN ¥3INHA vww
83OaNI | Roore €OV el
zs8Le m oie L Y
Od-HOANI vl R e A%
Zsvle e 0Lg
HdIVHLId
09vLE
90
O 00ZL
612 9Ly PYMIVIN
' l 657LE
o IE2 2 8o NOVOIHHO
e X dse 0z 85LE
£ €
. en re
_.A_ltu £y PHOSANI
31 Evrie vee
gr g
3 &
ZHOaNI Lee
€0€ 8g
Lee
zrosy
0%
b 69 Eel
A_lo 2 60€
ol 22
€z - PIVIN
6€C 19124 134 oy civee
ez O] L g
PSUVLI
Lible | eu] el €g
88z | 882 982 8Lz
0% 4sani 1dsrsv 6. | 0z2
08z [2htL SZThe mwv_
YHOANI
Zhhle PIVNYM
Yovee
0 oLy
mmn_lo b
89 0
18 n |_o >l
L0y 89 T
'8 d VNvdid
vaouve Z0vEE  €ip
9zres b
8e
pPYAOVYN s
8rLe e
9
0
Prosy va
szvee 0
YW

crvee



b 8Ly
w0 b
612 «] 0] es 8
) 90 sov L 12z e €8ll
' r ' 99 | } 68
vz | ve 62 00b e
bﬁ[_A Lv€
b 0 ZWVYHLId L vzz
0% 09Z1€
8340aNI 8 | 88 raInHa _
268Le €l 0 WM VN T
9d-4OQNI svl 86 Rl e
Zsrle e v0€e 0L
HdIVHLId oL
097LE s
EIX
80y
O 00Z1
612 oLy PYMIVIN
l l 657LE
0 £V | 8 £~ NOVOIHHO
D1 o 8ee 0zL 85v1LE
b .
m e e
_.A_l@ 4 PHOSANI
z8l Ervie vze
" '
g
gl
ZHOQNI 86¢
€0€ 15
86¢
zrosy
0%
' el eel
olez 152
A_lo vez
0
5z PIVIN 0
e 52 AT S D
1224 5124
eve ) L ‘ v
PSUVLI
Lrle | se]ser 29 rAOSYH
ovz | ovz 662 A% SEVEE
8r14sani 1dsrsy . | 0z2
Lie[zopL SZTre Om_
YHOQNI
Zhrle PIVNYM
Yovee
mﬂ_lo it Ly
pe | L
0 L
)
69
evi|o
vyl i gl
Bﬁ 69 s
il d VNWIld
vaouve Z07EE  €p
9zres b
by
PYAOVN oL
8rLe 8
)
0
Prosy va
szvee 0
YW

crvee



ANNEXURE —VI



ANNEXURE - VI

44446
RANCHI
36401
BALCO
31421
KORNTZ 31872 OA \
DHRMJYNG oo
31423
VNDHL4
881
3\}}:7F1‘OOL 361 701 417
) 96 2849 3
361 7o
51 36490
206 778 RAIGAR-2
31425 14 607
HADI 5 Champa 31829 0
T RAGKOT4 EACAR 58
12 607
2063
606 21 =
31816 31832 4% g 543 |5 N
BINAS SEONI8 e 0
1o w0 aee 31403 1 220 | 28 766
BT SIPATS 31429 36422
2)(()) 872 RapPOOL 423 RAGKOT4  DBPOW 1°
& 1935 2451 e 75 274 550
27 B s 423 sl o 2r )
1935 872 2 545 | g O wior
27 10 14031 5 KORBAW
776 RAP POL SPL Agz 275 400
" 284 ! 3 t 550
771 = 762 766 1 01
31432 16 19 3R
SEONI4 15 g%ﬁa 275 11299
=0 00l RAIGARH 400
26 600 > 21
540 10
21R 300
26 0
540 % 42412
599 31430 400 ROUI
176 26 BHLAL 21 254 157
599 400 415 —/ _—— s ggq 85 2508 72
176 12 92 - —_— 148 \\ 254 TERLIT. 157
] 1
3‘%86 406 _ — 31281 1:}: 85 72
RDHA8 i a5
" 4 _— - — RAIPR2 \\ 12 |2
o — melwo Lol s ol
Arade _— 208] 204 1:f ’ 31473 36425 128 [ =5
21 o CHAMPOOL KSK 6] 504 w2
167 285 =1 0
31230 ~ .
= BHLI22 84 60L 65 RAIGARH ;1510'-
1018 s 32407 1T 772 19 - 285 4
- = 189 | 163 0 5 5 619 93
214 404 150 s
559 =
71655 7813L 1 434 s =
— ? 2o # ﬂo 222
32471 1437 - 4501 410 5
32472 32413 3 :
B AURBDPG  JpNGBD4  AKOLA JINDAL 203
— 4 338 195 114 e
64|26 64 % 541
1014 338 495
26 o7 %
400 400 32460 1125
19 — 32408 BHADVT O
! WARORA 75
— 338 404
?2928 32206 8 32412 ) 404 =
PARLI-NE 1 5] 9
WARDAZ 338 360
16 408 430
1220 s 532 0 a7
55 13 430
532 47
219 13 j‘106
5 399
403 -21




juswefuedly Aouadurjuo) poasodorg

AI00¥
AG9L
AY00%
(Sunsixy)andrey
red
AM00Y
A0 pegesusiny sydped
andrey
ANG9L
(5d) ousped AA00¥
VAROOSTXT a0 LA [VAWOOGXT
\\ .r.\. /4 D o o «Emwﬁum >M%%mwom
R —— MIOOF
o AAGIL ATCOL
eI Iegdre eypJre
(ex19))urestey [ood andrey Pl peqedueany
AFIGIL b
(exnyoy)yresrey
AN00Y
aung
D
VANOOGTXE —— [osy
A59L | jyedruog .
Jeuure])yJresre
( 1)urestey | DUAH MW000E Io_ ww%%w;
_ 471008 * R TepoxeN
VANO00STX9 < ]
— I Jeypuelrer
AQQ»OMV ASICOL, A0 VANO0SX2
yredfelurerey(q eduwrey) AM00¥
eI)oUSINANY
andyernpqy

6—T ddd HAVOSILLVHHO NI ddI HLIM dHLVIOOSSY WHLSAS NOISSINSNVYU.L




ANNEXURE - VII



EXHIBIT 10

ANNEXURE - VII

SYSTEM STUDIES
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SYSTEM STUDIES IN WESTERN REGION | Voo
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SYSTEM STUDIES IN WESTERN REGION | ‘2535
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EXHIBIT 13
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SYSTEM STUDIES
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