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ANNEXURE-1

Sno State Draft 18th EPS RPO Equv RPO requirement | Total RE (MW) RE under Off Exportable
MW cap through Wind & (Wind+Solar) |peak condition of| RE/Importable
requirement Solar/SHP /SHP System (MW) @ RE (MW)
Peak Demand Energy RPO Obligation | Energy with RPO 0.32 CUF-0.32 70% Wind 80%
MW (2016-17) | requirement (%) 2016-17 @80% ** Solar 70% SHP
MU (2016-17) (except Raj)
WR
1 |Gujarat 18305 104463 12 10028 4472 3578 9683 7000 3423
2 |Mah 27949 168993 12 16223 7234 5787 12398 8770 2983
3 [Chhattisgarh 4325 25149 9 1811 807 646 259 181 -465
4 MP 13798 77117 9 5552 2476 1981 366 256 -1725
5 |Goa 824 4981 7 279 124 100 30 21 -79
6 DNH 944 6286 7 352 157 126 0 0 -126
7 _|DD 441 2817 7 158 70 56 0 0 -56
Sub-Total 66586 389806 63 34404 15341 12273 22736 16229 3956
NR
8 |[Raj 12790 74784 12 7179 3201 2561 8000 4350 1789
9 |HP 1777 10506 15 1261 562 450 1445 1012 562
10 _ |Delhi 6542 37360 9 2690 1199 960 2 1 -958
11 |Haryana 10185 54853 9 3949 1761 1409 108 76 -1333
12 |J&K 3323 23333 7 1307 583 466 596 428 -38
13 |Punjab 13574 72774 9 5240 2336 1869 349 244 -1625
14 |UP 22242 126646 9 9119 4066 3253 648 454 -2799
15 |Uttaranchal 2241 12718 9 916 408 327 157 110 -217
16 __|Chandigarh 439 2247 7 126 56 45 0 0 -45
Sub-Total 73113 415221 86 31786 14174 11339 11305 6674 -4665
SR
17 |Karnataka 12769 78299 15 9396 4190 3352 6422 4512 1160
18 |AP 25202 146812 12 14094 6285 5028 5817 4110 -918
19 |TN 18994 110251 15 13230 5900 4720 15377 11065 6345
20 |Kerala 4486 25494 9 1836 819 655 44 31 -624
21 _|Pondicherry 577 3586 7 201 90 72 0 0 -72
Sub-Total 62028 364442 58 38756 17282 13826 27660 19718 5892
ER
22 |Bihar 5108 29539 7 1654 738 590 77 54 -536
23 [Jharkhand 4539 28327 7 1586 707 566 4 3 -563
24 [Orissa 5786 34683 9 2497 1114 891 88 62 -829
25 |WB 11373 70217 9 5056 2254 1804 160 112 -1692
26 |Sikkim 144 528 7 30 13 11 52 36 26
Sub-Total 26950 163294 39 10823 4826 3861 381 267 -3594
NER
27 _|Assam 1817 8947 7 501 223 179 31 22 -157
28 |Manipur 218 948 7 53 24 19 6 4 -15
29 |Meghalaya 445 2243 7 126 56 45 31 22 -23
30 |Nagaland 185 834 7 47 21 17 29 20 4
31 |Tripura 315 1291 7 72 32 26 16 11 -15
32 |Arunachal 135 552 7 31 14 11 80 56 45
33 |Mizoram 285 936 7 52 23 19 37 26 7
Sub-Total 3400 15751 49 882 393 315 230 161 -154
Total 232077 1348514 295 116651 52017 41613 62312 43049 1435
Note : Studies have bveen carried out considering RE capacity addition programme for Wind/Solar & Small Hydro proj. in severn RE rich states. Capacity addition thorugh other RE resources

not considered.Accordingly the RPO target has been considred about 80% of the total proposed target.
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Annexure 2-A

Tamil Nadu Intra State Transmiss|on Systeim [DPR]

2% 315 MVA, 1 x 200 Mya Kayathar 400/230-110kY in Tiruneivali araa

2 Mos. 4C0KY bay provision at 400230-110kY Eholinganallur/Gthamgakkam
Substalion in Chennai area for Fugulur-Ctiampakkarm 400 Ky Dic (Quad)

4 Mos bay provesion ab Singarapet 4000230kY in Vellore area for LILO of
Puguiur-Ottaimpakkam 400k Die Quad line at Singarapet 400kY 51

4 Nos bay provision at Karalkudi 400kY Substation (Kayathar-Karaikudi 400k
Dvc {Suad) line & Karaiku-Pugulur 400K Ofc (Guad))

4 Nos bay prewision at Fuguiur 400k Substation (Pugulur-Ottiyambakkam &
KarakLdi — Fugulur d90kN DYz {Caad))

Kayathar.Karaikuch 400k Dic (Quad)

karaikudi — Pugulur 400k Dve (Guad)

Pugulur - Singarapet - Sunguvarchatramd Cttivambakam 400%Y Dic (Quad)
Eslablanment of Z300M10kY, 3 x 100 MMA Substation at Vannikenendal in
Tinanelveli area {Sanetion Accorded by TANTRANSCCY

LILG of Kayathar-Anupankulam 230KV Sic at Kayathar

LILD of Kayathar-Fesumala 230k 5ic at Kayathar

Kayalhar - Vannikonendal 230kY e

Vannikonendal - Common point 230k Die

Commaon point - Pannerkulam 230k Sic

Common point - Yillisen 230k Sig

Kayathar - Ayynaruthu 110k D

Yarmkanendal (220 kY - Vanrikenandal 110k Dic

yanmkonendal - Sauth Vagaikalam 110 kY Sig

Vannikonendal - Sundankunchi 110 kY Sic

Vannikonendal - Mthumalal 110 kY Sfc

Yarnnikonendal - Ayyanaruthu 110 KV 5

Broad Estimared Cosi: Rs, 25935 Cr"

gt eleniants dastifad towords streigliienng wathin siaie for cotrspasoe i 5TS tradisier



Annexure 2-B

Tamil Nadu Inter-Siate strotgthening requiremants

a) Transmigsion ling

Hew Pugulur - Udumalget 400k Dic
Kew Pugulur - Wagaral 400k D (Quad)
MNew Pugulur - Pugulur J00kY [ {Guad)
LILOy of Tuticorin Pool-Satern 7ELEY ling at Mew Pugulur [initially opf, at
400k}
+ 500 ki, 2500 KW New Pugalur- Hyderabad HYDO Bipole

b} Substaiion

Estabhshment of + 500 kY, 2500 MW HVOC Station al New Pugulur
1 x 125 WVAR, 420 kK Bus Reactor each at Salem & Hosur Substations



Annexure 2-C

Tamll Hadu strenpthening within stale for conveyance to I5TS

Transmission line

+ Kayathar - Kanarpalty 400 k% Twin DC (Farier part of the system
proposed in DPR by TANTRANSCO)

+  Kanarpath-Trrunelvell (PGCIL) 400\ Dvc (Quadd (Earffer part of the
sysiem proposad in OPR by TANTRANSCO)

« Kayathar - Tennempatly 400KV D/ {Cuad)

» Thappagundy — Anikadaw 400kY D

»  LILT of one okl of Thappagundu — Anikadavy 400KV line at Udumalpet

»  Lldurnalpet - Wagarai 400k e

=  Rasipalayam - Vagarai 400kY Qg

= Salem - Singarpat 400k Cig

» Salem - Rasipalayam 400k v

o Fayathar - TT Autg 220k D

» Wieeranam - Thirmeveli 230k D

»  Weeranarm - Kodikuruchi 230k Dfe

= (K Manadapam - Thudiyalyr 230k Dic

= Ingur - Thiruppur 230K\ Dre.

»  Arasor- MC Pary 230kY [He

»  Arasur- Thiruppor 230k Dic

»  Sembatti - Madwrai 230kY Dic

»  S@amugarengapuram — Kanarpatty 230k Dve

»  Samugarengapuram — Khayathar 230kW D

=  Maranihar - Kanarpatti 230k Dic

« allyaor - Khayathar 230kW Do (A5

«  Kumarpuran - Kanarpatly 230kY D

o Cuddlore - Nywvali 230kN {he

v illupuram — Nyweli 230k Chc

» llupuram — Spkoil 2 30Ky D



b} Substation

Estabhshment of 4000230KY 3 ¥ 315 MYA Kanarpally Sobstahon n
Tiumelveli area including 2 Mos. d00kY bay extension at Tirunelveli
{FGCIL) 400k Substation-{Earifer part of tfre system proposed in DPR
by TANTRANSCO)

Establizhment of 3 = 100 MA, 220 kY Substation at Maranthai
Establizhiment of 3 « 100 MVA&, 230 kY Substation at Valliyoar
Eatablishmant of -3 150 kWA 230 K'Y Substation st Samugarangapuram
Eztablishmant of 2 » 100 kWA 230 kY Substalion at Kumarapuran
Installaton  of Zw100  KWA, Z3W10Y transformer at Sernbaln,
Anupankulam, Cuddalore & Villupuram

Installation of 2x150MVA. 230/M110kN wansfomer al Puduokettai &
Thirdvannarmalzan

Establizshment of AC0/230 kY. 4 x 215 MFA Substalion at Tennempatty
Establishment of 400110 kY. 4 x 200 MA Substalion at Thappagunduo
Establichment of 430230 kY. 24315 MVA & 4000110 kY, 2 x 200 MVA
Substation ab Amkadavu

Establishrment of addZ30 kv 24315 MVA & 4000110 kv, 3 » 200 MYA
Substation at Rasipalayam

Establichment of 4000230 kY. 4x315 MVA & 4000110 KV, 2 » 200 MVA
subatation al Yagarai S5fs

1 = 151 MVAR. 420 kv Contolled Bus Reacty (TOR) sach at
Rasipalayamn & Thappagundu Substafons

Broad Estimated Cosl; Rs, 2488 Cr



Annexure -4

Andhra Fradesh intra State Transmission System [DPR])

a) Transmigsion ling

Hindupur - Madhgin 400k Dt {Quad)

Hindupur — Kondapur 400k DV {Ciuad)

Uravakgnda - Gooty 400 kY Dis | Cluad)

FPommamilla — Kondapurarm 220k Ofz (Single Moose)
Chakrayapela — Kondapuram 220KV Dve {Single Mocse)
Eetarmncherla — Kondaporam 220k Dic {Single Mooge)
Jammalarmadugu = HKondapuram Z20kY D (Sigle Moose)
Thirumalgipalla — Kondapuram 220k [hg {Single Mooss)

b} Substation

Establishrant of 2200132k, 26100 MY A Subsiation al Forumamilia
Estabhishrment of 220132k, 22100 MVA Substation at Chakrayapeta
Establishrnent of 2204132k, 22100 MVA Substation at Belamcherla
Establesbrnent of 2200132k, 22100 MVA Substation at Jarmmalarmadygu
Establshmeant of 2200132k, 22100 MYVA Substation at Thirumalapalk
Establishment of 400/220V, 4x315 MVA Subslation at Kondapura m

Broad Estimated Cost - Rs, 1080 Cr®

" Exclunting clermentls idsniived \oaams shengihamag within glere for convepance i TS gl

Afer review of the abguee scheme in the goinl meeting of POWERGRID,
APTRANMSCO and CEA held on 24.04.2012 R 2504 2012 the abowe DPR was
modified as below ;

L

Hindupur — Kondapur 400kY Vg {Cuad)  —--—--- Deletled
Uravakanda - Gooby 400 kY Dic (Quad) e eeeee Delated
Lravakanda - Mehabocbnagar 400 kY Dfc (Juad) ---—---- Addad
Lravakanda - Kondapor 400 kY Dic --eee-- - Added

Fondapur - Kurnool {APTRANSCO) 400 K e (Quad) -—----—-- Added



Annexura 3-B

Andhbra Fradesh In i 1]

al Transmisgion line

+ 00 KNV Srisalam - Kurnog Mew Dic
» AD0KY MNaw Hyderabad- Hydersbad Dvc (Quad)
v+ SO0 Y. 2800 MW Mew Pugalur - Hyderabad HWVIHS Bipole lina

bl Substation

e 4 B0 BN 00 MW HVEC Station at Hyderabad
e 1x26 MvAR, AZ20RY Bus BEeactor at kurnool Mew Sis



Annexure 3-C

AP Transmigsion sirengthening within state for convayance to ISTS

a} Transmission line

Hindupur - Uravakonda 400kY Dic (Eariier part of the system proposed
in DPR by APTRANSCO]

Fampanur Tanda - Hindopur 220k Ofc (Twin Moose) (Earlier part of the
sysiem proposed In DPR by APTRANSCO)

Perukonda — Hindupur 220k Dic [Single Moose) (Earller part of the
system proposed in DPR by AFTRANSCQ)

Varakatwt 85 —Uravakonda 220%Y e (Twin Monsa} (Earier pert of the
system proposed in DPR by APTRANSCO)

Borampall 25 -Uravakonda 2206 Ofc (Twin Maose) (Earfisr part of the
system proposad in DPR by ARTRANSCO)

220 kY Kalyandury — Ananthpur Dic

220 kW Kurnogl — Brahmakotkur Dic

220 kW Mailaram - Shankarapalli Dic

220 k5 Shankarapalll — Shapurragar e

220 kY Ramagundam-3 ~ Ramagundam-put Dic

220 kY Karmool — AP Carbide Dic

320 kY Hadapa — Rajampet Dic

220 kY Wanaparthy — Brahmakothur e

220 kY Mehaboobnagar — Bhotnagar DS (AL-53)

220 kW Mehaboobnagar — Juralaprkr [/

220 kY Bhotnagar - Kalwakurthy DO

b} Subsiation

Establishment of 220 32K 22100 MWVA Substation at Pampanur
{Eariiar part of the system propesed in OFR by APTRANSCO)
Establisbrment of 22001 32kY, 22100 MyA Substation at Penuvkonda
(Earlier pari of the system proposed in DPR by APTRANSCO)
Establizhrment of 2200132k, 1x100 MWA Subslation al Yayrakarur
iEariier part of the spsiem proposed in DPR by APTRANSCOQ)

10



Estatdishimant of 2203210, 10100 MYVA Substation at Barrampalh
fEartier part of the systam proposad i OPR by APTRANSCO)
Establishment of A000220k%, 45315 MyWA Substaton al Uravakonda
(Earifar part of e sysiem progosed in OPR by AFTRANSCQ)
Estatrlishment of 400/220KY . 3x315 WA Substation at Hindupur

fEartier part of the sysiem proposed in OFR by APTRANICO)
Inztallation of 40Q0220RY,  2x315 WWA  transformer al Malacam,
Hyderabad AF, Uravakonda & Komool (AF Transco) 35 and 3 x 315 MVA
rransfomers at Mehaboobnagar Sis

Avgrnentation of 22010 kY. 1x100 MVA trarsformee atb Poromamilia.
Belamcherla,  Jammalamadugu, Thiromalaipalle Sfs 32100 MWA
transformers at Wajrakoror 505, 22150 MVA ranstormer at Farmpanuer and
G130 MWA at Borrampalli

Txta0 MVAR, 4208 Conmmolled Bus Heactor (TCH) each at Hondapur &

Hindupur S5

Broad Estimated Cosi: s, {486 Or

11



Annaxure 4

Karnataka Transmigzion strengthening within state for canveyance to 15TS

a} Transmlssion ling

L

-+

Raichur - Jurilaproye 220K Dic

Hiryur— Chitrdurga 220Ky Sfc to Dic Conversion (AAAC mogse)
Chitidurga— Davangiri 220KV Sic ta Dv'e Conversion (AAAC monso)
Mz bgiir - Gowribidanur 220k DG

Chintamar — Malur 220\ Df'c

Mysore — Homtgalli 220%% Dh'c

Somanhall - HSR, Layout 220k [kt

Somarhall - Yerandahalli 220k Dic

Kushtag-Lingasugur 220k DG

Shermggha- #udemukh 220k D

b} Substation

%150 MVAR. 420k Controlled Bus reactor (TCR} one each at Hiiyur &
Davangiri

Broad Ectimated Cost : R, 488 Cr

12



Annexure 5-4
Gujarat Intra State Tr i F

i} ForWind Farme
a) Transmission line
» arzana — Halvad 400 BV Dve line (Uad. Moose)
v Bhatia - Kalavad — Kangasiyvali 220 K O (6840 Mogss)
»  Morbi — Tankara — Chorania 220 kY D {AASD Moose]
= Amel - Jasdan 220 w8 D (ASAC Moose)
«  MNakhatrana — Varsara 220 kV Dvc (ACSR Zebra}

+  Bhala {220 k) - Bhatia {132 KW 132 kY Dic {ACSR Panther)

b} Substation
« Establishment of 400220 K, 2 ¥ 315 M4 Substation al Halvad

+« Establishment of 2200132 KV, 2 % 100 MVA Substation al Bhatia
« Estabhshment of 220066 KNV 1 » 100 BVA Substaton at Tankara

« Ectablshment of 22086 KV, 1 = 100 MVA & 2200132 EW, 1 = 100 WA
Bubstation at Jasdan

iy For Solar Parks
a) Transmlgsian {ine

¢« Charanka-Sankhan 400k DG
»  Charanka-Jangral 220K Dvc (A-53)
b Substalion

« Eztablichment of A00220KY, 2315 M2 Substation at Charanka

Broad Estimated Cosl - R=, 1500 Cr-

" Cwclurbing ederarols idenified lowarcs slrergitheng within srabs for coovsrgops 16 0ETE Irqlesler

13



Annexure 5-8

Gujarat Tranamissicn System For Sclar Park-ll (Transmission strantthering
within state for conveyance to 15TS)

a) Transmission ling
»  Solar Park Ph-Il - Sankhar] 400k Die

»  LILC of 400FY Die MundralsPLY — Zarda lins st Sofar Park Fh-
v LILC of both sircuits of 22080 D'e Decdhar — Tharad hne at Solar Park
FPh-l

b} Subatation
+ Establishment of 4002208, 22315 WA Substation & Solar Park Ph-il

{3100 MW 862 20KY
« 1150 MVAR, 420K Controlled Bus Reactor (TCR) at Solar Park-11

14



Annaxura 5-C

Gujarat Inter-State strengthening requirements

Transrmission lina

« Bachau [PG)- Solar Park 1 {GETCO} 400kY Dic (High CaprQiuad)
«  Solar Fark-|| (GETCO) = Udaipur 4008y Ofc (High Cap/Quad,
+  Solar Park-1l (GETCO)- Chittorgarh 400kY Dic (High CaprCluad)

15



Gujara

Annexura 50

Intra State strengthening requirements {Transmission strengthening

within state for conveyance to 15TS)

a)

L

b}

Transmisslon line

Yadavi = Chatral 220k e

Radhanpur- Sankhan 220k Dic {AL-52)

Amteh- Vare) 220kV THe

Dharangdhara = Bala 220Ky Dic

Choraria- Salejada 220kY D/

Earla- Chorania 220k (AL-59) Dic

LILC of 220kY Bala =Dhanki 31 Adalzar

Manikhakhar- Adani [Mundra) 22080 2nd Do (or seconductoring of
exigting lina to ALSSMigh capacily [n case of space constraints)

Varsana — Bhachau — Radhanpur 220 kY D¢ {AAAC Moose} (Eartier
part of the system proposed /n DPR by GETCQ} -

Substation

inzlablation of 3rd 4005220kY . 1x219 Mya ransfomer at APL-Muondra
installation of 1x5001%25 MVAR Bus reactors each al 220KV Mobpaneh,
Alaiia, Makhatarna, Bachau, Deodhar - GETCO Si=

Broad Estimated Cosl ; R5.782 Cr {Rs 602 Cr +As 180 Cr) {Inclusive of
cost of efloments in Annex 5-8)

16



Annexure 6-&

Maharashtra Inter-State strengthening requirements

a) Zubstation

» Up gradation of 4J0kY KelhapuriPG) & Narendra {SR) substations at TEHkY
lavel 1 facilitate charging of Marendra- Kolhapur Dic line at TGSk level

» Eglabhshment of 2x1500 wwd, TESMOOKY wansfofmation  capacity &l
Krolhapu+ Py awl MarandralSR)

o w240 MYVAR. TERRY Bus raactor 2ach at Kolhapur & Marendra Si's

17



Annexurs 6B

Maharashira Transmission strengthening within state for conveyanca ta ISTS

a) Transmissian line

WValve - Thule (D-1Wy 220k Dic

Danidiacha- Dhule/DhuledNeaw) 2208V Dic (2nd!1st)

Jath = Ghatmandare 220K Dz

Ehalwar — Malinagar 220k lins

Ahmadnagar- Bhenda 220kY Dic

Satara — Lanand 220k% Dfc {High Cap}

Chinchwad-Chakan 220kY TG [2nd |

Chinchwad- Urse 220k% ling (2nd )

LILD of 220kY Chinchwad- Theur line at Parvat

LILD of 220KkY Kharepatan —Fawaz ling at O

LILO of 220Ky Karad- K-l & K 182 a1 Malhargeth

LILD aof 220k Jath —Mhassl at Alked may e avoided in order to resthct
loading on 220kY gystem. In case needsd wind fanm in Jath compler may
directly ba integrated with Alkud 220kY on radial feed

Ehirala-Peth 132kY Dic (2nd) - upgradatien f Shirala S's to 220k Byel
Talebazar- Kharepatan 132K line

Mandurbar- Dondaicha (D-1) 132%Y ine

Pachiratla-Nasik 1326y [ie

Dindoni- Ozar 132k Dic

b} Substatlan

Augmenation of 22001 32KV transfarmation capacity by 15160 MVA (2nd;
at Bhenda & Pelh

Augrmentation of g2091 32KV ransfermabon capacity by TxTE0 MVA (40
al Sholapur

Installaion of 1x50/1x25 My AR Bus reactors at 220k DondacnalDhule
(MSE|ICL) Sis

Inztallaton of 1x150 MWAR, 420Ky Controlled Bus reactors (TCH) at
G0kY Alkod [MSETCL) 515

Broad Estimaled Cost . Bs. 511 Cr

18



Annaxurg 7-5

= Rajasthan Inira State Transmission Strengthaning [BPR]

A00Z 20K, 3600 MVA and 220/132kY, 3160 MYA Pooling Subsiation G55
2l Hamgarh {Jaisalmer ) alongwith 400kY. 1%125 MUAR 400Ky Shunt Reactor
(Bus type) and 2x50 MVYAR Shum Reaclsr (ine type) for 400KV T/C Ramgarh-
Bhadla ling
40220V, 3315 MYA and 220M132KY . 3180 MY A Poaling Substation GSS
at Bhadia [Jodhpur] alongeath 400kY, 12125 MVAR, 400y Shunt Reactor
iBus type) and 4230 MVAR. 4D0KY Shunt Reactor {lina typed for Bhadia ends
af 400ky D/C Bhadia-Bikaner line, 400KV LILD Jadhpur-Merta at Bhadra line
and 400k DG Ramgarh-Bhadla ire,
Augmentzign of A00KY G55 Akal by installation of 400M20 kY. 12500 MYA
Transfarmer along with A00KY, 1125 MVAR angd 400KY, 250 MYAR Shunt
Reactor {line type) for proposed 400k Akal-Jodibpur (Mew) line.
400N Inlerconrecting Lings

a. 00kY DiC Ramgarh (Jasalmen)-Akal { Jaisalmer} tine {Twin Moosze ).

B 400KV DAT Ramgarh-Dhadla line { Tean Moopse)

c. 40CkN Qi Ehadla-Bikanar line (Guad Mowse).

d  400kY DT ling from 400Z20EY Pocding Statka Bhadla g LILD point at 400kY

SN2 rodhipur-Merta line [Twin Maose)

e 400kY DG Akal-dodhpur (Mew) ling {Cuad Moase].
220k G535 8t Bap and assomated [Ings,

a 23R, 2:160 MVA 81323V, 2x4 0550 MWA (333 at Bap (Distt. Jodhpur)

b LILC of 220kN Barsingsar LTPS-Phalodi ine at Bap

c. Z20kv DI Bap-Bhadla ling
220k G335 gl Kanasar and associated lines:

g F20132kY, 2160 MWA & 1SA3KY 2xdQ0S] MWVA GE5 al Kanasar (Lis.

Jodhpur

b, 220KV G Kanasar-Bhadla e

¢ LILD of 132kN PS1-P32 Line al proposed 220KV G55 at Kanasar

d. LILSO of 152kY P32-FS3 Line at proposed 220k G55 al Kanasar

19



# Up-gradation of PGS No.Z 1o 132k Grd Substation wilh 13232k, 2220005
MWVA Tranzformers wilh associated 1328V line

= Up-gradation of PS No3 o 132KV Grid Substaton with 132/33KY, 220025
My, Transformers.

s Charging of 132KV line from P5_No.5 to PS_No.1 on 132KV Yoltage level wa
132KV PSS Ne 2 G2 and 132K PS5 Ho.3 GS5 & PS MNod G35

» Up-gradatich of FS Nod to 132kY Gnd Substation with 132033k 2x20025
A Transtormers.

Broad Estimated Cosl - Rs 2412 Cr*
" Exciughtig sigterls sivndifizd foveerds strengthenog wilin state for convapance fa ISTS Ponsfer
+ Supplementary Tranemission scheme

o AQG KV GG5S Jaisalmer-2 (Iocation 1 be decided at a distance 20-50 kms from
400 kY Akai GE5) aleny with following transmissisn system

2000 MVa 400220 kY G35 3 Jaigalmer

400 kN D Jaigeimer-2 -Barme ling

400 kN Sfc AkaliT)- Jeisalmer-2 line

16123 MYAR, 400 BV bus typs reaclor at propnsad 400 kY G55 JaEalme.

9 Mos. of 220 kY feeder bays al proposed DG Y 555 Jaisalmers?

oo oz oo

# 220 KW 353 at Badizid (near Bap) (Jodhpur Distt. )

220132 KV 1160 Mya G5 a1 Badisid

220 kY Dic Bedisid-Bap (S 220 KW GE5) ling

220 KW Dip Badicid-A50 {Propose 2240 K'Y (555) lina

13331220026 MWA transformers M propesed 220 KY GSE Badeid

Adifitions? 2 Nog. of 220 KY feeder bay . B Nog. of 132 KV faeder baye and &

Mos. al 33 KN fieader bays for VWind !'Solar gevaicpers

. 2 nos ol 1 20025 MVA 132032 KN GEE along wilh 25 kM 1232 kY 2%000 Ines
(1 be el later) wnth zdditiocnal 2 Mos. of 132 KV feeder bays and 4 MNas
43 KV Feeder bays al each new 132 kY G55 for Wind' Salar developers

LI

« 20KV GES at Aau {MNaw loc. ) {dodhpor Gist )
. 2Z01152 KW, 1160 kYA G55 at an
b 220 KV NG Aau-Baiwasia (LD 2 O EY G55 na

20



»

+

132/33, 1320025 MVA ransfomers at pro osed 220 Ky G332 Agu

LILDY of gxisting 132 kY Sic Aau (122 By G33)-Fhalodi [ine ot proposad 220 KW
G35 &gy

Addifipnal 2 Mo of 220 KY feedar bays, 6 Mos. ol 132 K\ lasder bays and §
Mas. of 33 K fewder bays o Wind! Solar developers

2 mog. ol 1 X225 WMVE 132033 KY G35 aleng with 25 kM 132 kY 2xDiC fines
(o be identfied [atery with agditional I Mos, of 132 KV lzeder hays and 4 MNos.
of 33 Ky feader bays /1 esch naw 132 KV G55 for Wind f Solar devalaper

220 KN (555 al PS_1 (New lncanon ather Ih n PHED s/fg} /Bajju (haw [ocation)
(Bikaner Distt.)

d.
b
&
d. Additional 2 Mos of 220 KV feeder bay J & Nog of 132 KV feedar baye and 8

2201132 KY, 1=163 MVA G52 at PS_1/Bajju
220 Ky N3 PS_11 Bagju - Bhadla (L 400 B G5E] line
132033, 120025 WA tranaformers a1 pr pesed 220 kY G35 PS1'Bajiv

Ma3, of 33 ¥A Teedar bays for Wind 1 Solar developars
LILZ of axisting 132 BN S/C PSS, -Baju line at proposed 220 KV G55 PS_1/
Ealu

2 nog. of 1 20025 MVA 132/33 KV GES glong with 25 kR 132 kY 22000 lines
(to b wentified erert wilh additional 2 Nog. of 132 KV feader bays and 4 Mos.
of 33 ¥V feedar bays at aach naw 132 KV GSE Tor Wind'Selar gevelopers

220 Ky 355 at Ramdey Magar (Mear Phalodi} {Jedhpor Distt.)

d.

b

220032k, 1160 MVA GSS al Ramdey Mager

LILC of one circuit of WG 220 K O'C Dechy-Phaledi line at .proposad 2249 KV
G55 Ramdey Magar

122/33 1220/25 MVA transfrmers al proposed 220 KY G55 Ramwdey Nagar
Addilianial 2 Mos. of 220 BN feeder bay, § Mos of 132 EY leeder bays and 6
Mos. of 33 Ky feeder bays for Wind fSolar developers

2noe of 1 x20025 MWE, 13223 KV 55 along with 25 km 132 kY 22000 lings (10
ke identfied later) wilh addtional 2 Mas. af 132 KY [eade bays and 4 Nas. of 33
KV aedar bays al each new 132 KY G35 for Wind'Solar developers

220 KNG5S Chatranl (Jaisalmer Distt.)

.

220M32 KA, 1 160 MYA 555 al Chatrail

a 220 BN DG Chawail-Ramgarh (U C 400 K G55 line
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b
o

132733 KW, 1 x20025 MVA GBS at Chadrail

additional 2 Mos of 220 KV feeder bay 6 Mo, of 132 KY feeder bays and 6
Mos. of 23 KV Ieedar bays for Wind Salar developers

Z nos, of 1x2025 MWVA 132033EY GE akng wilh 25 km 132 KW Ze000 lines e
be idenlified later] with addiional 2 Noz of 132 BV leedar bays and 4 Nos. of 33
K\ Feeder bays at each new 132 Ky G55 for Wind! Solar developers

w220 KN GSS at Pokaran (Mew o} (Jaisalmer Distt)

a8

2205932 BN, T80 MA GT% at Pokare

LILT af bk thei ckis of UAC 220 v O'C Ramgarh GTPP - Gechy Ene at Pokaran
132033 1220025 MY A transformers al propasad 220 KV G55 Pakaren

L1LAD of exizling 132 KV Sic Chandan-FPokaran line at proposed 220 KV G55
Fokaran

Adddicnal 2 Mee. of 220 W foedar hay, B Moa. of 132 KV feeder baws and &
Mo, of 33 KW fader bays for Wind!'Solar developers

2 mog, of T2d WIVA 13033 BV GS alohg with 25 kM 132 KW 22D lines dla
be iertified later) with additional 2 Nos, of 132 KV feeder bays and 4 Nos. of 33
K feader bays al sach rew 132 KV G335 far wWind f Solar developers

w220 KW GES al Kolayat {(Mew oo ) (Bikaner Distt )

a.

220/132 KV, 12180 MV GES sl Kalayat

B, 15 Km 220 KV DIC Gajrer (UIC 220 Kv GS J-Kalayal ling

oo oo

m

132733, 1 220525 MVA transfomears at proposed 220 KV G55 Kolayat

LILO of existing 132 VST Kelayal-Baju ling at proposed 220 KY G55 Kolayat
Addifianal 2 Moe of 220 KV feeder baya. B -kos, af 132 KV fesder bays and £
Moz, of 33 K faader bays ior Wind § Salar davelopers

¢ nos of 1x20025 WVE 132033 ¥ GRS along with 25 kM 122 W 2x00C lines (1o
be identified Iater) with additicnal 2 MNas of 132 KV feedear baye and 4 Nos. of 33
K l=eder b ys 3t each ngw 132 KW GSE for YWind | Soler developers

Sroad Exfimated Cost: Rz 1308 Cr
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Amnezure T-B

Rajasthan Intar-State strengtbening reguirements

a} Transmission Line

[

JodhpuriMew) — Spner{Mew) TGSk Die {along with X240 MYAR  Swilchakle
Ine reachkars at each &nd)

AimerMew) = Suratgarh FEESKY Dfc [along with 2x330 MYAR Switchakble hine
reaclors at each end)

Suratgarh — Moga TESkY Dic {along wilh #2240 KAR Switchable hne
reactors at each 2nd)

Kankroli- Ajmer (Mew) 400KY Dis (@long with 2x50 MYAR line reactors at
each and]

Karkroli- Udaipur 400kY D4

Suratgartiexisting)- Suratgarm (New) 400k Drg

Ajmerfexisting)- Ajmear [KWaw) 400kN Cie

Substation
Estabtishment of 7TE5/400rY, 2x1500 MvA Substaion at Jodhpur

Establishment of J/E5400KY, 2x1500 MVA Substation at Ajmer [ Mew;)
Establishment of TES400KY, 221500 MVA Subsztaton at Suralgarh (Mew)
Installanon of 7ESA00KY, 1x1600 Mwh & 40002Z0KY,  1xB00 AWVA
transformer at Moga

1x240 WMy AR. TGERY Bus reactor at Jodhpur & Ajmer (Mew)
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Annexure 7-C

Rajasthan Transmigsicn strenglhening within state for conveyance 1o I3TES

a} Transmission Line

Bhiwadi = Rewarn 220k Dic

Eninmal — Sirohn 220k O/t line

Amarsagar -Phalod 220kY Dic line

Augtnzntation at 400k 355 Barmer (Earier part of the system propoaed
in DPR by RRVENL)

g 1x125 RAVAR. 400KV Shunt Raactor (Hus bype) at 400kY G35 Barmear,
b 4Dk Days lor 4006 TuT Barmer- Bhinma! {F ) ine
Augrrentation at 4D0kY GSS Bikanegr {Earlier part of the syslem proposed
in DFR by RRVPNL)
a  400kV bays for 400KV DV Bhadla-Bikaner ire and 400kY D00 Erkaner-Sikar
(PGEGIL) tine al Bikaner ends of o
b, 1x125 MvaR, 400kY Bus reastor a1 MY G35 Bikanar
Augmentation of 400kY G535 Jodhpur (New) [Earfier part of tha sysfem
prapased it OPR by RRVPAHL]
a  ZxhD MVAR, 400k Shumt Reactor (hne fype) at 400k GEE Jodhpur |Mew)
for 400y D00 Akal-Jedlipur [New) hne
b, 400k hay at Jodhput (Mew) for LILC of one ckt. of 400k VT Raj Wesl
| TPS- Jod hple R,
A00KY DVC Bikaner-Sikar (PGCIL) ng (Twin Moose} (Earffer pard of the
spstem proposed in OPR by RRVPNL)
4000y [WC Barmer-Bhinmal [(PGCIL) lina (Twin Mocse) (Earfier part of the
system propesed in OPR by BRVFNL)
LILD of one cwowt of 400kY OYC Raj Wesl-Jadhpur line ab 400kY 355
Jadhpur (Mew’ (Twin Moose) (Earfier part of the system proposed in DPR
by RRVPNL)

b} Substation

Installabon of 2200132k, Zx160MUVA translomer at Jodhpur, Chittergarh &

Jaipur.
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Inctallation of 220M32KY, 10160MYA transformer at Sl Nimbhrhera &
Alwar, Bilara, Bhilwara, Beavsar £ Banswara

Instaltalion of 220/ 132kY. 122000V A transfomer at Udaipur & Hindaun
Installalion of 220/132kY. 2x200MVA transformmer at Jaipur

Installation af 1x150 MVAR, 420k Centrolled Bus reactor (TCR) at Bhadla,
Akal, Bikaner & Jzisalmer

Installaton ¢ 1x126 MVAR, 420KV Bus reactor &t Jaipur, Mena,
Ramgarh(2™), Chittorgarh & Bhilysra New

Ingtallation of 1x25%'S0 MVAR, 220kY Bus regctor each 2t Deghu ang Pokran

Broad Estimated Cost : Rs. 1079 Cr {Re 563 Cr +R% 518 Cr)
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Annexure G-4

Himachal Pradesh Intra 3tate tranamission system Proposad by HP / ADB

»  ZAW1Z2EEEY, 1xBOMDOMYA Sub stalion at Sunda

»  EEkW Andhra PH {o Sunda HEF Ve ine

»  132kY Tangnu Romar HEP = Sunda HEP Dic ine

o 132KV Fupn HEP — Sunda HEFP Dic ling

o Z2UEEKV G5 Els at Mirmand [Eadipul}

» 66k Bagipul- Kotla Cv'e ine

v Ammentation of 22066 & 88220k ransfommer at Kot
v AZM3ZRNY, 2x315MVA Bis al Chamb

¢ LILD of 132k Dehra-Kangra Sfc at Chambi HEP

o 1EZR206N, 20N QYA GIS Sfs at Chhaur

Proad Estimated Cosl - Rs 376 Cr™

- E.i:l'.‘.ll.ll'.l'.'.'i'-_ql Sipmets whent il weards Brreapf GG befifthe Stile fow coreeredndsa e KI5 TS [ranstaer
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Annexura §-B

Himachal Pradesh Transmlss|on strengthering within state for convevance (o
ISTS

a] Transmission Lina

« FKulhal (Mtranchal] = Gin 132kY Die ing

s Gif — Abdaluapur 132k DvG line

o Kunikae — Solan 1328 Die ine

o  Kunihar — Jutog 122kY Dvc Ine

o SAP2RY, SOEINMVA Bfs 3t Fozal (Earlier parf of the system praposed
in DPR by HPTCL)

o« LILOY of 220KV Prini-Malagarh S/c at Fozsl HEF (Eardier part of the
sysfem proposed in DPA by HPTCL)

b} Substiation

» Inztallation of 2nd 2204132V, 15160 MYA transformer each at Gini,
Funihar & Haminpur 3/s

Biroagd EsHmalted Cosi:- Rs 230 Cr
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ANNEXURE 9.1-A

RE Transmission Study for Other than Peak Demand Scenerio without Strengthening
Udumalpet Area Tamilnadu

Bus Voltage - KVIPU
Branch - MW/MVAR
Equipmant - MW/MVAR
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ANNEXURE 9.1-B
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RE Transmission Study for other than Peak Demand Scenerio without Strengthening

Salem Area Tamilnadu

Bus Voltage - K\V/PU P
Branch - MW/MVAR
Equipment - MWIMVAR
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ANNEXURE 9.1-C
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ANNEXURE 9.2
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ANNEXURE 9.2-A

RE Transmission Study for Peak Demand Scenerio without Strengthening
Udumalpet Area

Bus Voltage - kKV/PU
Branch - MW/MVAR
Equipment - MW/MVAR
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ANNEXURE 9.2-B

FRAad Dy
s
Tt

=35

RE Transmission Study for Peak Demand Scenerio without Strengthening
Salem Area Tamilnadu

Equipment - MW/MVAR
Bus Voltage - kV/PU
Branch - MW/MVAR
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ANNEXURE 9.2-C

Xy
A

RE Transmission Study for Peak Demand Scenerio without Strengthening
Thirunelveli Area Tamilnadu

Bus Voltage - kV/PU
Branch - MW/MVAR
Equipment - MW/MVAR
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ANNEXURE 9.3
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ANNEXURE 9.3-A

-]

R

RE Transmission Study for other than Peak Demand Scenerio with Strengthening
Udumalpet Area Tamlinadu
Bus Voliage - KVIPU

Equipment - MWMVAR
Branch - MW/MVAR
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ANNEXURE 9.3-B
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RE Transmission Study for Other than Peak Demand Scenerio with Strengthening wig
Salem Area Tamilnadu i 7

1t
agH

Bus Voltage - kV/PU
Branch - MW/MVAR
Equipment - MW/MVAR
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ANNEXURE 9.3-C
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RE Transmission Study for other than Peak Demand Scenerio with Strengthening
Thirunelveli Area Tamilnadu
Bus Voltage - kKV/PU

Branch - MW/MVAR
Equipment - MW/MVAR
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ANNEXURE 9.3-D
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RE Transmission Study for other than Peak Demand Scenerio with Strengthening
New Pugalur Pooling Station Area Tamilnadu

Branch - MW/MVAR
Bus Voltage - kV/PU
Equipment - MW/MVAR
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ANNEXURE 9.4
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ANNEXURE 9.4-A

A

RE Transmission Study for Peak Demand Scenerio with Strengthening
Udumalpet Area

Bus Voltage - kV/PU
Branch - MWV WVAR

Equipmant - MW/MVAR
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ANNEXURE 9.4-B

RE Transmission Study for Peak Demand Scenerio with Strengthening

Salem Area Tamilnadu

Bus Voltage - kV/PU
Branch - MW/MVAR
Equipment - MW/MVAR

[ B

=
ma
4 3 -1&EF 163

LS BEL

L |
)
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ANNEXURE 9.4-C

RE Transmission Study for Peak Demand Scenerio with Strengthening
Thirunveli Area Tamilnadu

Bus Vollage - KVIPL
Branch - MW/ANVAR
Equipment - MW/MVAR
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ANNEXURE 9.4-D
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RE Transmission Study for Peak Demand Scenerio with Strengthening
MNew Pugalur Pooling Station Area Tamilnadu

Bus Voltage - kV/PU
Branch - MW/MVAR

Equipment - MW/MVAR
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ANNEXURE 10.1-A

RE Transmission Study for other than Peak demand Scenerio without Strengthening
Andhra Pradesh

Buz Voltage (kP

Branch - MWAMVAR
Equipment - MW/Myar
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ANNEXURE 10.2-A

RE Transmission Study for Peak Demand Scenerio without Strengthening
Andhra Pradesh

Bus Voltage - kVIPU
Branch - MW/MVAR
Equipment - MWINVAR
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ANNEXURE 10.3-A

BAnE bE

RE Transmisglon Study for otherthan Peak Demand Scenerio with Strengthening I ‘f: =0
Andhra Pradesh =T
Bus Valtage - kv/PU -
Branch - MWMVAR !
Equipment - MW /MUAR o s =
il s I
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ANNEXURE 10.4-A

RE Transmission Study for Peak Demand Scanario with Strengthaning
Andhra Pradesh

Bua Volinge - EVIFL
Branch - MW LYAR
Emuipman - MW MAR
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ANNEXURE 11.2A
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ANNEXURE 11.3A
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STATUS OF PUMPED STORAGE PLANTS

Annexure-16

Project State No. of Capacity | Design Energy Year of Comment
UnitsxMW (MW) (MU) Commissioning
. _oa | Not being operated
Kadana Gujarat 4% 60 240 518 1990-98| 4y pumped Mode
. Not being operated
Sardar Sarovar] Guijarat 6 x 200 - 2002-05 in Pumped Mode
) Not being operated
Bhira Maharashtra 1x150 790 1994-95 in Pumped Mode
Nagarjuna Andhra | 1x 110+7 _qc| Not being operated
Sagar Pradesh x 100.8 2237 1978-85 in Pumped Mode
Srisalam Andhra _~| Not being operated
LBPH Pradesh 6x 150 1400 2000-041 /o mped Mode
Kadamparai | Tamil Nadu| ~ 4x 100 77 1087-gg| NOt being operated
in Pumped Mode
Panchet & 2| Not being operated
Extn DvC 2x40 237 1952-53 in Pumped Mode
. West : Recently
Purulia Bengal 3x 225 319 2007-08 Commissioned

MSPGCL also have Ujjani (12 MW), Paithan (12 MW) & Ghatghar (2x125 MW) PSP Plants
#Source- MSPGCL petition (case no 94/2007) before MERC
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Annaxura- | pr

Role and Responsibiliies of Developer! SCOMISTWSLDC {in addition to
statufory respongibilites already providad in Electricity Act 2003, Grid Codes)

Cengration Develaper
I"orace=! their genarat-an at dffesenl bmea konzons and provide the data e REMCSLDES

= T B¢l gp scheduling infraebruciure and  rMechansm to schedule the varous
Iransaction: urdoer PRAS or LongtMediomiShart Yorm Open Access i Intes-State or
snbra-State hangmesson system. The Dewvelpper shall 2°%50 ravise thase francacticns
baaed onthe foracasl. 4% por ibe Sata!Ceneral Grd Code

s+  [wvalop atl SCADA infrastructure far Fed! Dine dada transm ssicn Tram the wind fgrms
o the 5 DO

»  Tre Nevelrper shall makse modifications fo the WTSs as nequirend by ha StatesCemral
Regieator from tine 1o ma  He snafl comaly with afl iechrical requirernorls such ac faulr
ride throvgh charactaristics, peedeclion, osrdhing. PF regulation. els as speated in tha
—EA's (Techn cal Standais o ganneciedy} -egulations or any clher arders gy amoencon
frerm time 2o tims '

» The Developer skali b2 ipsponsible for payments andlor dwaursemerd fror-dor 1o the
Slata/Regional JI poal. SLDE dwes chargas, Data Communigalion ek arges or any oihkar
ch arges from time ta hine

«  Catlect and lramamit Lhe Metas madings tothe conceraed aysnoes

«  Jhe Devcleopar shal eo-ordinate widh SLOCHRLDCMLODC for any geol reliled niglies
ar.d imalesanl the deoisions theraof,

v Developer shall dischargs any athes funchior assignad From 98 0t By ey sty luton
Ty,

sSLOC

» Avpidinstruching Bagciirg vawn of RE esneration on gieunrds of tigh frequency.

» Mgk o offorts do Reduce conventional energy to accommedate surplos R genaration.

+  Rezolve Congeslom through measures such as Metweik re-configuraticn Demandd sele
management g

v Inloract wiln RLGCS0h-10G) Dewoloper Comrol CentrefGERGDs ste for unhindered
Jespalch of BE soaress

= Provle Fapdizack on acouracy of Foreozs! wis & we Actual Seneratian

¢ Keal time megsunes ar Aoloal Gendarstion
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sfAa0A data mainlenance = ensure uninterrupted data and correctness of RE
generaticn data at various control centres.

Fiay active rola it Poaol settlament with regand 1o schemes like RRF etc.

Identify and facilitate SEM installation at vanaws metering ponts

Recewa Yalidaln! analyzs SEM daota for energy injecticn by RE sowrees

Operational issue

Pravida Feedback to STUWRLDC/STU to idantify pockeats of congestion so as 1o
stranathoen Sub-transmission' Tranzmissicn system and planning'spinning resenas
SLOC shal mol instract the Devaloper to back dewdt genaration an greund of Mert Crder,
bt may do sa enly on over loading of any associated arid element orin case of threat to

the sysiem segurity,

s8TU

Flan/Dplimize the subfTrapsmission System

Maoniter progress of franamizsion project vis-a-vis BE projeclz

Facillala Opwsit Access on LTAMTOA basis

Formulate Connactivity condifions and Grid Standards in tinge with that of the CEA
Formulate provisions favorabde to promoke RE in the State God Code

Coordinata wilh SLOCELDCCTINRELDC/MNEE ete. for ay matler related 1o BE.

Collact! venfy and validate the Meler Readings af variaus locations and transmit to
SLOC f RPG RLDG concernad.

CIECOM

Provide camechvily fo windisolar al 11kW22ZKVE3Y as the case may be.

Flan and depley Lacal [oads to RE pockets 52 as to minimize the need for Transmmssion
syslam.

Frovide Feedback o STINSLIM in planning sub-ransmission system. _

DIECOM shall not anstruct e Developer 10 back down ganeration on graund of WMerit
Crrder, but nTay G0 so only on over loading of any azsaciated grid elemsant or in casa of
threat 1 the system secarty.

Codlect' werify and wvalidate the Metor Readings at vanoos logalons and ransmil to
SLEC F RPCY RLDC concerned.
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Annexure-18

Automatic Weather Stations
State Araa Surface AWS Total | AWS on Hub height
(nzs) Towers (nos)
Tamilnadu Rasipalayam 18 ]
Anikadau 16 a
Thappagundu 21 10
Kayalhar A 26
Tennempatty 21 11
Kanarpatty 13 T
Tirunetwali 20 14
Wagaral 22 11
Udumalgpet 48 24
Thutuludi 1
Ramanathapuram 1
Winudhnagar 1
Theni ]
Madurai 2
Sivaganga 1
Dinl:l'!gul 1
Pugukottal 2
Karur i
Coimbatars 1
Erode 1
Mamakkal 1
Tiruchiragall 1
Perambalur 1
Ariyalur 1
Cuddalore .
Willupuram 1
Salem 1
Dharmepuri 1
Tiruvannarmakal 2
:I'.’.rlahrqgiﬁri 1
Viallora z
Andhra Pradesh Uravekonda 52 26
Hindupur 14 T
Koncapuram 27 13
Arantrapur 5 4
Kumool 8 4
Karimnagar 1
Mahabubnagar 1
Cudd=pah 1
Gujarat Kachehh E8 25
Banaskantha 12 L
Patan 10 2
Surandranagar 18 10
Fajkot A5 18
Jamnagar | 10
Amreli T q
Anmedabad({Virmgam) 2 0
Junagad 1 ]
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Automatic Weather Stations

Stato Area Surface AWS Total | AWS on Hub height
{nos) Towars (nos)
Maharashira Mandurbar 9 5
Chule 18 H
Maghik & ]
Amravati 4 2
{Chandrapur 2 0
¥ awatmal 2 4]
Parbhani 1 [}
Ahmadnagars 20 18
Bead [ 4
Pune 13 7
Labr 4q Z
Crsmanabad 4 0
Solapur 15 g
Sangli 42 21
Satara M 17
Kodhapur 22 11
Sindhudurg g B
Rajasthan Jaisalmer g2 3
Barmer 5 Fl
Bnaswara & 3
Pratapgarh i 3
Jedhpur 2 1
Bikansr 7 d
Karnataka Bijapur 4 2
'rli!angalkul b 1
| Belgum 13 &
|Koppal 10 5
Gadag 10 5
Bellary 7 3
Dvanagere 13 7]
Shimogha 3 1
Chikmagalur 4 2
Chitradurga 16 a8
Mysora o 1]
Hassan 3 1
Haveri i1 <]
Kdar 1 0
Faichur 4 2
Jammu & Kashmir Leh 1 1
854 451
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ANMNEXURE-19

Abstract Cost Estimate- ISTS

1 ae] b A A - 1 i = s -..I. e e
A |imer Skaio o _ _ I
1 Joghpir [Mew| < Ajmer TESRW Do 175 2.5 45T
2 |Ajmer - Sumangah TESKY Dnie EETH] 2.85 ]
3 |Suraigarb-Moga TEShY Die 205 2.h56 £41.25
4  |Bachau (PG Solor Park-il {GETCO) 4080 Dvo (High Captuad) 140 1.88 259
5 |Selar Fassell [GETCO) - Usaipur 400xy Dio {High CapOuad) 230 .8E 4255
8 |Selar Pas-Il {GETCD- Chiftongerh 400kY Orc (Hioh SapQuad} ELH 1.88 475
T |Karkmod- Ajmar 400k D 180 1.00 190
B |40k Kanknadi- Lidspus D fre &0 1.00 &

9 [400kY Ajmenexdstng)- Ajmen|New D lne 20 1.00 &1
11 |400kV Suratgartiamsing)- ScoralgarhiNew v lna an 1.00 20
11 [meew Pugalur - Udumalpat 400 kY D lind 100 1.00 190
12 [mMerw Pugalu - Vagani 400 kY Dvg (Cuad ) 85 1.856 12025
13 |Mew Pugalur - Pugaie A00 kY Dvie (Cwad | 2 1.46 ¥
12 |LILY of 7E& kW Tidconn Pool - Salnm ot Mo Bugalur grillaly operalod] an 1.60 43
al 400 k)
18  |Mew Pugalur - Hydesabad FVOC Bipoks ol +- 500 &Y, 2500 MW (11§ 1.50 1204
16 |Snsaram - Kumoaol Blea 400 kY Dve 108 1.00 103
17 |heew Hydembad-Hydambard $00xW (Luad] 20 185 a7
18 [Augmrenialon of TESHO0KY tmnalomnason capacity by 00500 VA af F4 s0.on 100
Halhapur
19 |Augrentsiion of TESAO0KY wanslomraton capacity by 201500 MVA al 2 5000 100
Maranarg
20 |21 500 NVA, TESMONEY ransiommer at Jodhpur-HNow 2 Sl My 100
21 |31 500 MVA, TESMDEY FRnalonrsd al Ajmar Fi 000 100
22 |21 500 MAA, ranstarmer ol Suratgarh 2 RO.00 104
23 |0e SO0 MVE, TESMOMRY ICT augmentation at Moga 1 50,00 SO0
24 [Merw Pugalur & Mailamm Bipele HVDG stsinn 1 160000 TECH)
25 | exE00 MA, 400020 B ICT augmaniation al Mega I a.0n =Nns]
26 |BOAVAR Lme Heaolar B 4.00 =2
77 |BOMVAS Line Apanior (Swrchabic) 4 &00 18
28 |ta125 MVAR, 420RV Bis Reactor aach Al Sakm, Hoaur & Kumoel Naw i 4,00 12
23 |2406TVAR BUA (Marendra, Kolhapur, Jodhear, Ajmar & Suraigarh) B 13.00 =]
30 |240BTVAR Ling macior [Satonatie) 17 13.00 130
31 |3E0MVAR Ling reacior {Swichabie) 4 13,04 =2
32 |TESHV Line bays 18 14.00 252
A1 400N Line bays ik .00 250
34 |edkY Transiornar Hays 1 14,00 15
35 |d00RW Transiormr Bays 1 5.00 &0
M (230 KV Translonmar Bays 5 2.35 .75
37 |TESkV Bus Reacior Bayw g 14,00 T
3 [d00kN Bus Reacior Bays a b.00 14
Suty Cosd {Cr) BESFT.00
e 18% TR N
Falil Casf 15TS /G =
e oy e L
B |PMAMPOC
PHU ircluding GFE & mournting Pans] 3z 0.1 Bz
PO mcluding wnrkslalion, operator consola B pnnlers, pensds 2 1.0 F
Cosl (Cr] 12
oG 12% 0. 935
Suts Todal &, 1548
G |Communication System
FD Lengin-OP W (km) 24 1.0225 54
Termminal Equipment (STH-16 S0H) |BGhps| i1} 0.078 1.5
) 5.5
o 8% EEE]
Sutr Total 55,49
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AHENELIRE-30
Abadract Coal Exfimain- Tamirad Strengihening far RE
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ANNEXURE-22

Absitract Cost Estimate- Karnataka Etrewlenin for RE
sio. [Transmission System ) m«..é | unicost [ costicn
A |Strengthening within state for conveyance for IS ;
1 220k Raichur — Juslaproye Dic a0 0,65 15.50
a 220kN Hinvur— Chitrdurga SC o DO Comvershan with ARAC ag 13.00
MOOEE .65 3
220kY Chitradurga— Davangiri SC to DC Conversion with AAAC
3 a0 19.50
Mmoo se .65
4 220k Madhusgin - Gowribidanur Diic line 35 (.85 22.75
& (220N Chintamani — Makr Dic line 25 0,65 16.25
6 |220kV Mysore — Hoolgall Dic line 25 0.65 16.25
7 |220kV Somanhalll = HSR Layout Dve line 30 085 19.50
8 |220kV Somanhalli - Yerandahalli O lins an {85 19.50
8  |220kV Kushiagi-Lingasugur DV line B0 0.65 39,00
10 [220kY Shimogha- Kudermukh Dig ling 100 0,65 65.00
11 [290kV line Bays - 36 2.35 84.80
TE1S0MVAR, 4208\ Controlled Bus reactor (TCGR) sach at 400k
12 |Cravangiri & Hissyur 2 25.00 540, 0
13 |400&V Bays for Bus Reactor 2 5.00 100 iy
Cost (Cr) F94.85
DG 18% 71.07
_Grand Total (Karnataks} | ' 465.92 |
B. |FMUPDC )
PMU including GPS & mounting Paned an 0.10 .00
PDC including workstalion, operator console & prindars, panels 2 1.00 2,00
Cost (Cr} 171.000
b 18% 1.88
Sub Tolal 1298
. |Communication System
FO Length-CPGW (km) 1400 0.0225 31.50
Terminal Equipment (3Th-16 SDH) (2Gbps) ad 0.075 4.05
Cost {Cr) 35.55
ioc 18% &40
Sub Total 47,85
D Connectivity Transmission System
132KV lines &80 .50 280.00
220kY line 315 0,85 204.75
132kV Line 58 1.60 02.8
220 kW Line Bays 14 2,35 32.9
22033 kY 100 MYA [ransionmeas 12 A.00 36
132/33 kN 50 MVA framsformer 35 2.00 it}
220kN transhormer bays 12 2.35 2B.2
132KV transformer bays 35 1.80 56
J3kV transformer bays 47 0.50 23.5
E@Iishmﬁr'rt cast of PG 13 4,00 52
Cost {Cr) 585.15
ioc 18% 158.51
Tatal TO45.66
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Abstract Cosl Estimate- Gujarat Strenglhening for RE

ANNEELURE-Z3

i, .-
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13 |Establishmesd of S00F30KY, 30316 WMWA, Bsbtemation o Solar Park #Aa-| ¥ B0 0 B0
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Z20RV ¥afve ~ Dhule [Cu1F) Dvo

3
2 |Doniciacha- Dhubs T bedhey) 2506 v {2nd'1s1) 25 ] 16.25
) & TV Oig W (LES 10,5
4 |Bhawani - Mal zag g 4] (el 184
5 |shesa.Pom s32ey D ) 5 050 125
5 A Bherda 220k Dic 55 QLES 6.5
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Abstract Cost Estimate- Rajasthan Strengthening for RE

ANNEXURE-25

S.No. |Transmission System Lm?é‘;’;gth Unit Cost Cost (Cr)
A Intra State -RVPN Proposed 3817.46
B |RVPN proposed [considered for conveyance for ISTS transfer]

1 400kV D/C Bikaner-Sikar (PGCIL) line (Twin Moose). 420 208.51
2 400kV D/C Barmer-Bhinmal (PGCIL) line (Twin Moose). 280 139.02
LILO of one circuit of 400kV D/C Raj West-Jodhpur line at 400kV GSS
3 Jodhpur (New) (Twin Moose). 40 49.68
4 400kV bays along with 1x125 MVAR bus reactor at Barmer 31.77
5 400kV bays along with 2x50 MVAR line reactor at Jodhpur (New) 37.01
6 400kV bays along with 1x125 MVAR bus reactor at Bikaner 49.68
Total 515.67
C  |Strengthening within state for conveyance for ISTS transfer
1 220kV Bhinmal — Sirohi D/c line 65 0.65 42.25
2 220kV Bhiwadi — Rewari D/c line 25 0.65 16.25
3 220kV Amarsagar —Phalodi D/c line 150 0.65 97.50
4 400kV Bus Reactor Bays 9 5.00 45.00
5 220kV Bus Reactor Bays 2 2.35 4.70
6 220kV Transformer Bays 15 2.35 35.25
7 220KV line Bays 12 2.35 28.20
8 132kV Transformer Bays 15 1.60 24.00
125 MVAR, 420kV Bus reactor each at Jaipur, Merta, Ramgarh,
9 Chittorgarh & Bhilwara New 5 4.00 20.00
Installation of TxT50 MVAR, 420kV Controlled Bus reactor (TCR) at
10__ [Bhadla, Akal, Bikane & Jaisalmer 4 25.00 100.00
11125 MVAR, 220kV Bus reactor each at Dechu and Pokran 2 2.00 4.00
S/s Augmentation MVA
1 220/132kV Jodhpur : 2X160 MVA 320 4.00 8.00
2 220/132kV Hindaun : 1x200 MVA 200 4.00 4.00
3 220/132kV Sirohi : 1X160 MVA 160 4.00 4.00
4 220/132kV Chittorgarh : 2X160 MVA 320 4.00 8.00
5 220/132kV Nimbhrhera : 1X160 MVA 160 4.00 4.00
6 220/132kV Udaipur : 1X200 MVA 200 4.00 4.00
7 220/132kV Jaipur_: 2X200 MVA 400 4.00 8.00
8 220/132kV Alwar : 1X160 MVA 160 4.00 4.00
1 220/132kV Bilara : 1X160 MVA 160 4.00 4.00
2 220/132kV Bhilwara : 1X160 MVA 160 4.00 4.00
3 220/132kV Beawar : 1X160 MVA 160 4.00 4.00
4 220/132kV Banswara : 1X160 MVA 160 4.00 4.00
Sub Cost (Cr) 477.15
IDC 18% 85.89
Total(Cr) 563.04
Grand Total (B+C) 1078.71
D |PMU/PDC
PMU including GPS & mounting Panel 46 0.10 4.60
PDC including workstation, operator console & printers, panels 2 1.00 2.00
Cost (Cr) 6.60
IDC 18% 1.19
Sub_Total 7.79
E  [Communication System
FO Length-OPGW (km) 1400 0.0225 31.50
Terminal Equipment (STM-16 SDH) (2Gbps) 28 0.075 2.07
Cost (Cr) 33.57
IDC 18% 6.04
Sub_Total 39.61
F___|Connectivity Transmission Syst
132kV lines 840 0.50 420.00
220KV line 495 0.65 321.75
132kV Line bays 84 1.60 134.4
220 kV Line Bays 22 2.35 51.7
220/33 kV 100 MVA transformer 18 3.00 54
132/33 kV 50 MVA transformer 53 2.00 106
220kV transformer bays 18 2.35 42.3
132kV transformer bays 53 1.60 84.8
33kV transformer bays 71 0.50 35.5
Establishment cost of PCC 19 4.00 76
Cost (Cr) 1326.45
IDC 18% 238.76
Total 1565.21
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Abstract Cost Estimate- HP Strengthening for RE

ANNEXURE-26

b THe I.Trh.Lﬂﬁg;lh' gth | ... ¥
B |HPTCL proposed [considered for conveyance for ISTS transter]
1 220033k Sig at Fozal - 2083 MVA 126 80.00
& LILC) of 2206 Prini -Nalygarh line al Fozal 20
1 |13y Kulhal (Utrancha) = Giri DVg line 40 0.50 20.00
2 133V Gin — Abdaluspur DVc line 70 0.50 3500
3 132kW Kunthar — Solan Dic line 25 0.50 12.50
4 132V Kunihar — Jutog Dic line 20 0.50 10.00
5 132\ Line hays 16 1.60 25,60
& |220W\ Transiormer Bays 3 2,35 T.05
7 [139%\V Transtormar Bays 3 1.60 4,80
1 |220132kV Giri @ 1X160 MVA 160 4.00 4.00
2 |oo0/ 32kW Kundhar @ X180 MVA 160 4.00 4.00
3 | 22011326V Hamalpar @ 1X160 MYA 16D 4.00 4.00
Sub Cost (Cr) _ 126.95
[ 5] 18% 2285
Tnlugﬂg 140,80
] PRLLPDC
PMU including GPS & mounting Panel 32 0.10 3.20
POHG including workslation, oparator consoss & printers, panels oy 1.00 =00
Cost (Gr) 20
e 18% 054
Sub Total G.14
E Communication System
FiC Lengih-0PEW (kn) GO0 0,0225 11.25
Terminal Equipment (STM-18 SDH] (2Gbpa) L [E] 0.075 1.44
Cost (Cr} 12.69
e 18% 228
Suwb Totsl 14.87F
F | Connectivity Tranamission System
1agky Ines 100 0,50 50,00
A3k lna 270 0.0 27.00
132 Line hays 10 1.60 1B
33 k¥ Lina Bays G 0.40 2.6
132733 BV 25 MVA transformer s .00 4
13wy frangormer bays 22 0,40 8.8
3k transdormes bays 232 1,80 a5.2
Estanishment cost of PCG E 4.00 2
Cost {Cr) e M
oG 18% 40,78
Sub Total 26739
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ANNEXURE-27
Abstract Cost Estimate- J&K Strengthening for RE

SI.No. |Transmission System Lm(‘:::'::)gth Unit Cost | Cost (Cr)
A PMU/PDC
PMU including GPS & mounting Panel 40 0.10 4.00
PDC including workstation, operator console & printers, panels 2 1.00 2.00
Cost (Cr) 6.00
IDC 18% 1.08
Sub Total 7.08
B Communication System
FO Length-OPGW (km) 500 0.0225 11.25
Terminal Equipment (STM-16 SDH) (2Gbps) 24 0.075 1.80
Cost (Cr) 13.05
IDC 18% 2.35
Sub Total 15.40
C |Connectivity Transmission System
132kV lines 40 0.50 20.00
33kV line 130 0.10 13.00
220KkV line 45 0.65 29.25
220kV Line bays 2 2.35 4.7
132kV Line bays 4 1.60 6.4
33 kV Line Bays 26 0.40 10.4
132/33 kV 50 MVA transformer 3 2.00 6
220/33 kV 100 MVA transformer 2 3.00 6
220kV transformer bays 2 2.35 4.7
132kV transformer bays 3 1.60 4.8
33KV transformer bays 5 0.50 2.5
Establishment cost of PCC 2 4.00 8
Cost (Cr) 115.75
IDC 18% 20.84
Sub Total 136.59
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Annexure - 28

A) Tamil Nadu
S.No. [Transmission Lines Line Length (Km) Unit Cost Cost (Cr)
1 132kV lines 120 0.50 60
2 230KV line 90 0.65 58.5
3 132KV Line bays 12 1.60 19.2
4 230 kV Line Bays 4 2.35 9.4
5 230/33 kV 100 MVA transformer 3 3.00 9
6 132/33 kV 50 MVA transformer 8 2.00 16
7 230kV transformer bays 3 2.35 7.05
8 132kV transformer bays 8 1.60 12.8
9 33kV transformer bays 11 0.50 5.5
10 Establishment cost of PCC 3 4.00 12
Cost (Cr) 209.45
IDC 18 % 37.70
Total 247
B) Andhra Pradesh
[ S.No. [Transmission Lines | Line Length (Km) | Unit Cost [ Cost (Cr) |
A
1 132kV lines 121 0.50 60.5
2 220KV line 90 0.65 58.5
3 132kV Line bays 12 1.60 19.2
4 220 kV Line Bays 4 2.35 9.4
5 220/33 kV 100 MVA transformer 3 3.00 9
6 132/33 kV 50 MVA transformer 8 2.00 16
7 220kV transformer bays 3 2.35 7.05
8 132kV transformer bays 8 1.60 12.8
9 33kV transformer bays 11 0.50 5.5
10 Establishment cost of PCC 3 4.00 12
Cost (Cr) 209.95
IDC 18 % 37.79
Total 248
C) Karnataka
S.No. [Transmission Lines Line Length (Km) Unit Cost Cost (Cr)
132KV lines 120 0.50 60.00
220kV line 90 0.65 58.50
132KV Line bays 12 1.60 19.2
220 kV Line Bays 4 2.35 9.4
220/33 kV 100 MVA transformer 3 3.00 9
132/33 kV 50 MVA transformer 9 2.00 18
220kV transformer bays 3 2.35 7.05
132kV transformer bays 9 1.60 14.4
33kV transformer bays 12 0.50 6
Establishment cost of PCC 3 4.00 12
Cost (Cr) 213.55
IDC 18% 38.44
Total 252
D) Gujarat
S.No. [Transmission Lines Line Length (Km) Unit Cost Cost (Cr)
66KV lines 260 0.20 52
220kV line 90 0.65 58.5
66KV Line bays 32 0.60 19.2
220 kV Line Bays 4 2.35 9.4
220/66 kV 100 MVA transformer 10 3.00 30
220kV transformer bays 10 2.35 23.5
66kV transformer bays 10 0.60 6
Establishment cost of PCC 3 4.00 12
Cost (Cr) 210.6
IDC & Centages 18% 37.908
Total 249
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E) Maharashtra

S.No. [Transmission Lines Line Length (Km) Unit Cost Cost (Cr)
132kV lines 142 0.50 71
220kV line 90 0.65 58.5
132KV Line bays 14 1.60 22.4
220 kV Line Bays 4 2.35 9.4
220/33 kV 100 MVA transformer 3 3.00 9
132/33 kV 50 MVA transformer 9 2.00 18
220kV transformer bays 3 2.35 7.05
132kV transformer bays 9 1.60 14.4
33kV transformer bays 12 0.50 6
Establishment cost of PCC 4 4.00 16
Cost (Cr) 231.75
IDC & Centages 18% 41.72
Total 273
F) Rajasthan
S.No. [Transmission Lines Line Length (Km) Unit Cost Cost (Cr)
132KV lines 140 0.50 70.00
220kV line 90 0.65 58.50
132KV Line bays 14 1.60 224
220 kV Line Bays 4 2.35 9.4
220/33 kV 100 MVA transformer 2 3.00 6
132/33 kV 50 MVA transformer 8 2.00 16
220kV transformer bays 2 2.35 4.7
132kV transformer bays 8 1.60 12.8
33kV transformer bays 10 0.50 5
Establishment cost of PCC 3 4.00 12
Cost (Cr) 216.80
IDC 18% 39.02
Total 256
G) Himachal Pradesh
S.No. [Transmission Lines Line Length (Km) Unit Cost Cost (Cr)
132kV lines 20 0.50 10.00
33KV line 58 0.10 5.80
132kV Line bays 2 1.60 3.2
33 kV Line Bays 12 0.40 4.8
132/33 kV 25 MVA transformer 5 2.00 10
132kV transformer bays 5 0.40 2
33KV transformer bays 5 1.60 8
Establishment cost of PCC 1 4.00 4
Cost (Cr) 47.80
IDC 18% 8.60
Total 56
GRAND TOTAL [A to G] (Cr)] 1581
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PROPOSED STATCOM

ANNEXURE-29

. . Esitameted
.No. Location
SI.No Rating Cost (Cr)
220 kV Theni S/s +100/(-)50 MVAR 57.75
1 Tamil Nadu 220 kV Kodikuruchi S/s +100/(-)50 MVAR 57.75
220 kV Udayathur S/s +100/(-)50 MVAR 57.75
2 Gujarat 220 kV Radhanpur S/s +50/(-)100 MVAR 57.75
3 |Maharashtra éfso"v Vita/Pandharpur (MSETCL) | 56y100 MVAR 57.75
4 Andhra Pradesh |220kV Uravakonda S/s +100/(-)100 MVAR 77
5 Karnataka 220kV Chitradurga +50/(-)100 MVAR 57.75
6 Rajasthan 220KV Tinwari +50/(-)100 MVAR 57.75
220kV Budgam +125/(-)25 MVAR 57.75
7 J&K
220kV Udhampur +125/(-)25 MVAR 57.75
Sub Total (Cr.) 597
IDC@18% (Cr.) 107
Total (Cr.) 704
PROPOSED SVC
. . Esitameted
.No. Location
SI.No Rating Cost (Cr)
1 Tamil Nadu 400kV Udumalpet S/s +400/(-)300 MVAR 211.75
2 Maharashtra 400kV Kolhapur (PG) S/s +400/(-)300 MVAR 211.75
Sub Total (Cr.) 424
IDC@18% (Cr.) 76
Total (Cr.) 500




ANNEXURE -30

Intra State Transmission System - Phase wise implementation for Tamilnadu
(DPR)

Phass - | Transmission Scheme, detailed below was proposed by TANTRANSCO and
already approved by CEA. This is to be completed in two phases : Phase - | in 2012 -
13 and phase - Il in 2013 - 14.

For Commissioning by 2012 - 13:
Intra State Scheme Proposed by TANTRANSCO to be completed in 2012 -2013 ;

o 2% 315 MVA_ 1 x 200 MVA Kayathar 400/230 -110 KV S5 in Tirunelveli area

« Kayathar - Karaikudi 400 kV Dig (Quad)

« Karaikudi - Pugulur 400 kY Dic (Quad)

+ Establishment of 2300110 kV, 3 x 100 MVA Substation at Vannikonendal in
Tirunelveli  area (Sanction Accorded by TANTRANSCO)

# LILO of Kayathar - Anupankulam 230 kV S/c at Kayathar

‘w  LILO of Kayathar - Pasumalai 230 kV Sic at Kayathar

«  Kayathar - Vannikonendal 230 kW Dic

= Vannikonendal - Common paint 230 kY Dic

« Common point - Paneerkulam 230 kV Sic

« Common point - Villisen 230 kV Sic

«  Kayathar - Ayynaruthu 110 &V Dig

« ‘annikonendal (220 KV} - Vannikonendal 110 kv Die

» \annikonendal - South VagaiKulam 110 kV Sic

+ Vannikonendal - Sundankurichi 110 kWY S/c

= Vannikonendal - Uthumalai 110 kV Sie

« ‘annikonendal - Ayyanaruthu 110 kY Sic

Estimated Cost : Rs 1089 Cr
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For Commissionin =14 :
Phase - | Intra State Scheme Proposed by TANTRANSCO to be completed in 2013
- 2014:

« 2 Nos. 400 kV bay provision at 400/230-110 kV Sholinganallur/Ottiampakkam
Substation in Chennai area for Pugalur - Ottiampakkam 400 KV Dic (Quad)

« 4 Nos bay provision at Singarapet 400/230kV in Vellore area for LILO of Pugulur -
Ottiampakkam 400kY Dic Quad line at Singarapet 400 kV Sfs

« 4 Nos bay prowvision at Karaikudi 400 kV Substation (Kayathar-Karaikudi 400 kV
Dic (Quad) line & Karaikudi - Pugulur 400 kV Dic (Quad))

+ 4 Nos bay provision at Pugulur 400 kV Substation (Pugulur - Ottiyambakkam &
Karaikudi — Pugulur 400 kV Dic (Quad))
» Pugulur - Singarapet - Sunguvarchatram/ Ottiyambakam 400 kY Dic (Guad)

Estirvated Cast : Re 1504 Cr
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Intra State Transmission Bystem — Phase wise implementation for Ancdhbra
Fradesh [DPR}

For Commissioning by 2014 -15:
{Tr system submitted through DPR by APTRANSCO)

Hindupur — Madhogin 400 K Dici Quad)

o Hinduzur - Kondapu 400 kY i (Duad)

+  Uravakonda - Gooty 400 kY Dz (Doad)

»  Forumamilla - Kondapuram 220 kN Ddc (Sngle Mocse)

»  Lhakrayapeta - Kondapuram 220 kY Dz 1Single Moose)

» Belamchera — Kandapuram 220 kW [Me {Single Moose)

« Jammalamadugu - ¥ondapurar 220 kY Dic [Single Moose)

+ Thiumataipalle — Kandapuram 220 kY Dic (Single Maose)

«  Eztablishment of 220132k, 2100 VA Substatian at Porumamilia

s Eslablishment of 2200132k, 2:100 MV A Substation 2t Chakrayapeia
« Establizshrnent of 2200132kY 20100 MVA Substation at Betamcherla

v« Estabhshunent of 2200132kY 2100 MYA Substatian at Janmalamadugu
»  Estabhshmen of 22001 32K . 2x100 MV Substation al Torumalaipalle
+« Establighment gf 4002206, 4x 315 MR Subsiation at Kondapuram

Extimated Cost - Bs 1080 Cr
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Fhasing of Transmisslon System Strengthenlng for Gujarat

Gujaral transmission System as per DPR

For commissigning by 207313

« Makhatrana — varsana 220 kY Dic (ACSR febra)

« Establishment of 4000220 KV, 2 » 215 MVA Substahon at Halvad
+ Establishrment of 22001 32 KY, 2 ¥ 100 MVA Substalion at Bhatia
= Charanka-Sankhan 420KV D

+ Chaanka-Jangral 2208 DiC (AR5}

+ Establishment of 400/220KY, 2x315 MVA Substation at Charanka

Estimpted Cost . s 310 Cr

For commissioning by 2013-14

« Bhata - Kalavad - Kangasiyah 220 KV Dic (AAAT Moose)

«  Amreli — Jasdan 220 kY D (AAATC Moose)

= Bhatia (220 KV} - Bhaha {132 KV} 132 kW D'z (ACSE Panther)

+« ‘arsana — Halvad 400 kX Ofe line {Quad. Mooze}

= Establishment of 2200646 KV, 1x 100 MVA & 220132 KV, 1 = 100 YA
Substation at Jasdan

Estimated Cost ! Rs 473 Cr

For commisgigning by 2014-15
=  Morhi - Tankara — Chorania 220 kY Ve {A8AC Moosa)
«  Eslablishrment of 22086 KV, 1= 100 MVYA Substation at Tankara

Extimated Cozt ' Rz 117 Gr
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Fhasing of Intra State Transmission Systam for Rajasthan

Ralasthan transmisgion System as per DPR

For commissionin 2013-14

= A00F220KY . 3x500 MWA and 220M132KY, Sx180 MVA Pooling Substation G55 at
Ramgarh {Jasalmer ) alongwith 400k, 1x125 MVAR, 400kY Shunt Reactor (Bus
tepe] and 2x50 MWVAR Shunt Reactor fline type) for 400KY DA Ramgarh-Bhadia

[ire

s AO0IZ20KY, 33315 MVA and 2200122, 301680 MVA Pooling Substation GES at
Bhadia (Jodhpur) alongwith 400k, 12125 MVYAR, 400KV Shunt Reactor (Bus
Iyprey and Ax50 MVAR, 400KV Shunt Reactor (line type) [or Bhadia ends of 400kY

DV Bhadia-Bikaner line, 400k LILG Jodhpur-Merta gt BEhadia ling angd 400k
VG Ramgarh-Ehadia line.

s Augmentation of 400kY G55 Akal by instalation of 400220 kW, 1x300 BVA
Transformer alang with 400KV, 1x125 MWAR and 400KV, 2x50 MVAR Shurt
Reactor {ine typs) for proposed 400KV Akal-Judhpur (New) line

a A00KY Interconnecling Lines:

a.
b. 400k D03 Ramgarh-Bhadla line (Twin Moase)

c.

d. 400Ky DvC line from 40002 20k Popling Stalign Bhadia b LILC peant at 400k S0

E

400Ky DVC Ramgarh {Jaisalmer-akal [Jasaimery line § Twin M oosa):

400k D Ehadlz-Bikamer hese (Cuad Mooge).

Jodhpur-Marta ling ( Twin Moogs].
00k OAC Akal-Jodhpur (Mew] lire (Qoad Mooge)].

220KV G35 at Bap and associated lines:

4

220/132KY, 2x160 MWVA & 1327336V, 240050 MVA G55 al Bap (Distt. Jodhpur)

B LILO of 220k Barsingsar LTP3-Phaladi ling al Bap

G

220KV BT BEap-Bhadla line

«  220KY G55 3l Kapasar and associated ines:

.

220 32Ky, 2x180 WVA & 132033k, Zxd4050 MYA G55 at Kanasar (st
Jodhpur
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B,
=

=

2200 OV Fanasar-Bhadla lins
LILO af 132k PS1-P52 Line at proposed 220k GES al Kanasar
LILO afl 132k PS2-F53 Line at propoaed 220ky G535 at Kanasar

» LUp-gradation of P53 Na.2 to 132k Gnd Subslalion with 132733k, 2220025 MVA
Transformers with associated 132kY ine.

«  Up-gradalion of P3 Mo.3 o 132K Giid 3ubslation with 132033k, 2x2025 A
Transformers.

» Charging of 132k¥ line from FS_MeS to PS_No 1 on 132kY Voltage level via
132kY PE_Mo.2 GSS and 122KV PS_No.3 G5 & PS Mod G535

» Up-gradahon of P53 Nod to 132k Grid Substation with 132/33KY, 2x220/25 MVA
Transfommers.

o 400 Y 355 Jaisalmear-2 (location to be decided at a distance 30-50 kms from 401
kW Akai G55} along with follewing transmission system

2S00 MYE A0DyE20 EY G55 at Jaisalmer
- 400 kY D Faisalmer-2 -Barmer line

a
a
b.
i
o

SO0 kW S0 Akalit - Jaisalrmer-2 e
10125 MYVAR, 400 kY bus Ivpe reactor al proposed 400 £ G5 Jaisalmne-2
8 MNag of 220 kY feeder hays al proposed 00 kY G55 Jaicalmer-2

v 220 KAV GES al Badigid [near Bap) (Jodhpur Distt.}

a.
b

L |

220132 KW, 12160 YA GES at Badizid

220 KV D!z Badigid-Bap (UG 220 KW G35) ling

220 KV Bc Badisid-Aau (Propose 220 KV GSE) ing

132033, 120025 MVA transformers al propased 220 Ky G35 Badisid

g  Additional 2 Mog. of 220 KW feeder biay | € Nos. of 132 KV feeder bays and B Nes

of 33 KV feadar bays far Wind fSolar developers

2 nos. of 1 x20025 MVA 132033 KY GES along with 25 kKM 132 kWY 2eDiC lines {bo
Eeir idantifiad later) with addiionsl 2 Mog. af 132 K feedar bays and 4 Mos, 33 K\
faeder bayes 31 each new 132 KW GSS for Wind/ Bolar develapers

v 220 KW 553 at Agu (Mew loc.) (Jodhpur Distl)

a3
B

2201132 KA. fu160 MVA GES at Aau
220 K DIC Aau-Baitwazia (NG 2 0 KV GSE) line
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132033, 120025 MVA Tiansformerns at pro osed 220 KWV G55 Aau

d. LILO of existing 132 kY 3'c Aau (132 KV G35)-Phalodi line at proposad 220 Ky

335 Aau

Additional 2 Moz, of 220 K\ feeder bays, 6 Maos, of 132 KV feader bays and 6 Nos.
of 33 kW ‘eader bays for Wind' Solar davelopers

2 nos. of 1 220025 MVA 132033 KY 555 along with 25 kM 132 kY 200 ires flo
be identifed later] with addtional 2 Mos. of 132 KV faeder bays and 4 Nos, of 33
Ky laeder bays al each new 132 KW G55 for Wik ! Salar developer

» 220 KV GES at P51 {New lacation other th n PHELD s/=] /Bajju (Mew Ipcation)
{Bikanar Distl}

a

b
L
o

bl |

2207132 KY. 1x160 MYA GSS at PS_1/Bajju

220 KW DAC PS_11 Bajju =Bhadla {L/C 400 Ky GS5) line

132533 1220025 MVA Iransformers af prpased 220 KY G55 FS_1/Baju

Adchtiaral 2 Nos. of 220 KV feedsr bay J & Mes of 132 KY feedar bays and 6 Mos

of 33 K\ feeder bays for Wind | Solar develogers

LILC of existing 132 KW 5/C PS1. -Baju tine at proposed 220 KY G558 PS_1/ Bajju
2 nos of B a20/25 MVA 132033 KY GBS along with 25 kKM 132 KW 22000 lines (o

b identified |ater]) wilh additional 2 Mos. of 132 KV feeder bays and 4 Nos of 22

0 feader bays at sach new 132 KV G55 for Wind/Solar devalopers

22 BV GE3 at Rarmndev Nagar (Mear Phalodi) {Jodhpur Chistt.)

=]

b.

2201132k, 12180 MYA 55 at Ramdey Magar

LILDY of gne cercuit of WS 220 K DS Dechu-Phaledi ing at .propozed 220 Ky G55
Ramdav Magar

132033, 120025 MVWA transformers at proposed 220 kY GS5 Ramdev Magar
Additional 2 Mos, of 220 kY feader ay 6 Mas, of 132 KY feader bays and 6 Nos. of
22 KV feeder bays for Wind (Solar developers

2 nos. af 1 x20/25 MVA 132033 KY G aleng with 25 km 132 kv 23000 lines {ta be
wdertified later) with additional 2 Mos of 132 KV leeder bays and 4 Mops, of 335 KW
feedar bays at sach naw 132 KV G355 for Wind'Saolar developers

220 kN GRS Chatrail (Jaisalmer Distt.}

160



.

2201132 KV, 1 %180 MVA GSE at Chatrail

. 220 KV DYC Chatrail-Ramgarh (U © 400 KY (G5E) line

132035 KNV 1 220025 MWYA G55 at Chatrail

Additinnal 2 Mos. of 220 Ky feeder bay | § Nas. of 132 K\ feeder bays and € Nos,
of 53 KA feader baye for WindrSolar davelopears

2 ros. of 1x20025 MVA, 132/33KY GS along with 25 km 132 kv 2:00C lines {to be
identfizd later) wilh addibcnal 2 MNos. of 132 KY feeder bays and 4 Mos of 33 KY
feeder bays at each new 132 KW G55 for Wind! Salar devslopers

s 220 KV GEE at Pokaran (Mew Ioc. ) (Jaisalmer Distt.)

220132 Y. 1180 MyA GES at Pakara

LILD of both the ckis of WG 220 ¥ DG Ramgarh GTPP - Dachu line at Fokaran
132033, 1x20/25 WA transfomerns at prepesed 220 KV G55 Pokaran

L1LD of axising 132 KY S/c Chandan-Pokaran ine al prooossad 220 KV G55
Fokaran

Addiunnal 2 Mos. of 220 KV feeder bay, & Nos of 132-KY feeder bays and & Mos. of
33 KW feeder bays for Wind!Salar devetopers

2 mas of 1x20025 MWVA 132033 KY GE along with 25 kM 132 BN ZiDiC lnes (o be
wlesilfiad lalert with additional 2 Mos. of 132 KV feeder bays and 4 Nag, of 33 KV
feeder bays at each new 132 KV G55 for Wind ¢ Solar develapers

a 220KV GSS at Kolayat (New loc,) (Bikaner Distt. )

P T oW

2200132 KV, 1x1670 MYA 355 ot Kolayat

15 Km 220 KN DIC Gajner (LG 220 By G5 -Kolayat Llina

132033, 1 x20/25 MVA franstormers & propesed 220 KW GE5 Kolayat

LILD of exizting 132 KVE/C Kolayal-Baw hne at propassd 224 KV G55 Kolayat
Additional 2 Nos. of 220 KV feeder bays, 6 -bes of 132 KN feeder bays and 6 Mos
of 33 KV feeder bays for Wind / Zalar devalopers

2 nos of 120725 MVA13208E K GEE along with 25 KM 132 KY 2xD0C lines ito be
identifiad later] with additonal 7 Mes of 132 KW feeder bays and 4 Mos. of 33 KV
feader bys at @ach rew 132 KW GES for Wind 1 Solar develapars

Estimated Cost : Rz 3817 Cr.
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Phasing of Trangmizsion Systam Strangthening for Himachal Pradesh

Intra trengthenin r

Far commissioning by 2013-14

w2200 32066KY, 1200 QOMYVA Sub station al Sunds

» EBEkY &ndhra PH to Sunda HEF Bic ling

= FT3LRY, 2631 5MVA S5 at Chamb

« LILO of 132k Dehra-Kangra 5/c at Chamki HEP

o Z2MBEKY G5 S at Nirmand (Bagipah)

« GERY Bagipul-Kaolla VG ine

« Augmentation of 22/86k\ & BE/Z220KY transtformner af Kaotla
Estimated Cast: Rs 252 Cr.

Eor commissioning by 2014-16

o 1520220k, 2280 100MVA GIS Sfs al Chhaor
132KV Chhawr — Saraadi Bic lina
Estimailed Cosi: Rs 90 Cr.

For commiszioning by 20H15-16

o 132kV Tangnu Romai HEF - Sunda HEP Tt dine

o 132V Rupin HEP — Sunda HEFP Dic tine
Esfimated Cost: Bs 14 Cr
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ANNEXURES]

o ISTS- Proposed by PO R1D

For commissioning by 2013 - 14

»  Establishment of 40®230 kY. 3 x 315 MWA Kanarpally Sabstation o Tinanelveli
ared includmg 2 Mos 400 kY Cay extansion sl Tiunekel (PGSILY 400 kY
Substation

»  Kanarpatti - Tiwnekeli (PGCIL 400 iy Dic {Cuad)

»  Kanamati - Kayathar 400 kY Dz

e Kayalnar - TT Auto 230 kY D

»  eeranamn  Thirunglveh 230 ki D

¢ Weeranam - Kodikorochi 230 KW D

Extimated Cost - B 252 Cr

For commissioning by 2014 - 15

+  Samugarengapuram - Kanampatty 230k e

« Samugarengapuram — Khayathar 230k Dic

s« Maranthai - Kanarpatt 230 kN Dic

« Wallyoogr - Khayathar 230 kM Diz (Al-BE)

«  Kumarpdram - Kanarpatty 230 kW Dc

¢ Cuddalore — Myve i 230 kv B

w  Willagmar — Mywveh 230 kKW Do

#  Millupurara — Spkoil 230 kW Dig

«  Estabhshment af 3 x 100 B, 230 KV Substalion at Maranthai

+  Estzbhshment of 3 = 100 MVA, 230 KV Subsiation at Vallivoor

s Establishment of 3 = 150 MVA 2350 KV Subatation at Samugarengapurarm
+ Esztablishment of 2 x 100 MYA 230 kY Substation at Kumarapuram

Ezimaren Cogt ' Ra 548 Cr
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For commissioning by 2015 - 16

«  Kavathar - Tetmermpatty 400k Dvs (Quad)

» Thappagundu — Amkadayy 400kNW0

» LILO of one ckt of Thappagundu — Anikadavy 400K line &1 Udumalpet

o Udumalpet - Vagarar 400k Dic

» Raslpalayam - Vagarar 400k Dz

»  Salem - Jngarpet 400kY D

» Salam - Razigalayarm 400kY g

+ OK Manadapam - Thudiyalur 230k D

+ |ngur - Thiruppur 230kY D

+ Arasur - MG Patty 230KN Dic

* Arasur - Thiruppur 230kY Dic

a  Sombatlti - Madurar 230k Dic

«  Inslallation of 2 x 100 MYA, 230118 kY transfomer al Sembatl, Anupankulam,
Cuddalore & 4Willopoaram

» Installapon of 2 x 150MWA, 230110 KV wansformer st Pudukottai &
Thiruvannamealz

» Establishrment of 4007230 KV, 4 2 315 MVA Substalion at Tannerm patty

+ Establishment of 400/ 10 k¥, 4 ¥ 200 MVA Substahon at Thappagunduy

+ Establshment of 400230 kY, 2 ¥ 315 MVA & 4001110 KV, 2 x 200 MyA
Substation at Anikadavy

« Establishment of 4D0M230 kW, 2 » 315 MVA B 4000110 kY. 3 & 200 MYA
Substation at Rasipalayam

+ Eslablishment of 4000230 kW, 4 x 315 MVA 5 400/M10 kW, 2 x 200 MIVA
Substation at VYagarai Sis

« 1 x 150 MVAR. 420 KV Controlied Bus Reactor {TCR) each at Rasipalayam &
Thappagundu Substations

Estinrptad Cosf » Ax 1558 Cr
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Phasing of Strengthening requirements  within  State {Andhra Pradesh| for
conyevance to [STS

For Commissioning by 2014 -15:
» Hindupur — Uravakenda 400 kKW Cfc

» Pampanur Tanda - Hindupur 220 kY Dic [Twin Moose)

=  Penukonda — Hindupur 220 KV e {Single Moose)

 agrakarur 35 -Uravakonda 220 kY Dz (Twin Moose)

» Borampath 35 —Uravakonda 220 kY O (Twin Moose)

» Establishment of 2201132V, 25100 MWYA Substation at Pampanur

» Establishrnent of 22001 32K, 2100 MVA Substatian at Penukonda

« Estabhshment of 220011 320, 1x100 MWA Sebstation at Yajrakarur

+ FEstabhshment of 2200132k, 12100 MYA Substation at Borampalli

+« Estabhshment of 400/220KV, 3x315 MVA Substation al Hindupur

a  Establshment of 460/220kY, 42315 MVA Sabstation at Uravakonda

o R0 NV Wanaparthy — Brahmakotkur Dic

o 220 KV Mehahoobnagar — Bholnagar O/C {AL-59)

o 220 kN Mehaboobinagar — Juialaprkr e

« 220 K Bhotnagar - Kalasakunhy s

» Installation of 400:220KW, 2 x 315 MvA mansformer a1 Uravakonda & Kurnool
(AFTransco) 3¢5 and 3 » 315 MVA transformers at Mehsbocbnagar 55

» Augmentation of 2200410 KV 1 x 100 MVA transformer at Porumamilla,
Belamcherla, Jammalamadugu, Thirumalamalie SIS, 3 x 100 MVA transfamears
at Vajrakarur 5/5, 2 » 150 MVA Wansformer at Pampanur and 3 x 150 MyA at

Borrampalli

« 1x150 MVAR 420V Controlled Bus Reactor (TCR) each al Kondapur &
Hindupur Sis

Estimated Cast : B3 71473 Cr
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For Commissioning by 2015 -16

220 kW Mailaram — Shankarapalli TMo

. 220 kW Kurnonl — Brahmakatkur Dve

w220 RV Kumool — AP Cartide Dic

+ 220 kY Kalyandurg - Ananthpur Dic

« 220 KV Shankarapalli - Shapurnagar Dl

) 220 kv Ramagundam-5 - Ramagundam.pvt e
» 220 kY Kadapa — Rajampat Dic

Estimated Cost * s 265 Cr

For Commisgisning by 2016 — 17

= Instalfation of 400/220kV, 2 x 315 MVA transformer at Mailaram & Hyderabad AP
Sis

Estimared Casi - Re 79 Cr
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Phaging of Transmig=ion Syztem Strengthening for Karnataka

Strengthening requirements within State (Karnataka) for conveyance to ISTS-
Propoaed by FOWERGREID

For commissionin 2013-14

v Hiryur— Chilrdurga 220kY S/ to Ve Conversion (AAAC moose)
+ Chitrdurga— Pavangini 220kY S/c to Dic Conversion (AAAC moose)

E=stimated Cost: R 49 Cr.

For commissiconing by 2013-13

« Chintamani — Malur 220k Tve
, * Kushtagi-Lingasugur 220kV Die
»  Shimogha- Kedermukh 2206Y Dic

Exztimated Cosf: Re 175 Cr,

For commissioning by 201518

» Raichur — Jurilaproya 220kV Dé;

o 1u150 MYAR, 420kY Conlrolled Bus reaclor (TCR) one each at Hiriyur &
Davangiri

Estimated Cost: Rs TS5 Cr.

For commissioning by 201&-17

»  Madhugiri - Gowribidanur 220kY Dic

» Nysore - Hootgalli 220kW Dic

«  Somanhballi — HER Layoul 220kY Bie
»  Somanhalli — Yerandahalli 220k D/
Estimatad Cosi: Rs 137 Cr.
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Fha=in

of strengthening reguiremants within State

|STS- Proposed by POWERGRID

For commissioning by 2013-14

LILD of 220k\ Bala —Ohanki at Adalsar

Marrkhakhar- Adani {Mundra) 220kV 2nd Dic {or reconductoring of existing
lene 1o ALSS/HIgh capacity in case of space constrainis)

Ingtallation af 3™ 400:220kY, 12315 MVA tansformer at APL-Mundra
Ingzallation of 1«22 MYAE Bus reactors each at 220k Motipaneli,
Bhatia, Nakhatarna, Bachau, Deadhar - GETCO 55

Estimated Cost ! Ry 86 Cr

Far commissianing by 2014-15

Vadavl = Chatral 220kY Dic

“Yarsana — Bhachau ~ Radhanpur 220 k0 D (A0A0 Moose)

Radhanpur- Sankhan 220k Dic [AL-58°%

Amrel- Varte) 220k v

Dharangdhara - Bala 220k Dic

Sarla- Chorania 220KV (AL-59) Dic

Choranta- Salejada 220k Dv:

Solar Park Fh-1l - Sankbari 400kY Dic

LILD of 40003 DAC Mundral2PLy — Zerda line a3l Salar Park Ph-1

LILS of both circuits of 220KV D/C Deodhar — Tharad line at Sclar Park Ph-1l
Exlablishment of 400W2Z20KW, 2x315 MVA Substation al Solar Park Fh-ll
[Ex 100 WA BESZ20kY)

16180 MVAR, 420k Controlled Bus Reactor (TCR) at Salar Park.|l

Estimared Cost ' Re 596 Oy
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Phasing  of swengthening reguiramants  within  State {Maharashtra) for

CONYeYans: ISTS- Pro POWERGR|D

Far commissloning by 2013-14

Walye — [hule (D-10 220k Dic

Donidiacha- DhuleDhuleiMew) 220KV Die (2ndMst}

Jath — Shatnandare 220k D

Altmadnagar- Bhenda 220kV Do

Satara — Lonand 220kY Dic (High Cap)

LILG of 220kW Chinchwad- Thaur ing at Pareat

LILC) of 220k Kharepalan —Fawas ine at Oni

LILO of 220k Karad- K- & K-152 at Malharpeth

LILC ef 220k Jath —Mbaisal at Alkud ma ¥ he svoided [proocss! of MSETCL) it
arder to restrict Ioading o 220KV syshem. in case naoded wind fame o Jdath
aorrger may dirgctty be Jntegrated iR Atkud 220k on radial faed

Shirala-Peth 122KV Dic (2™} - upgradation of Shirala S/ to 220KV level
Talebazar- Kharepatan 132kY

Nandurbar- Dondaicha (0- 1) 132k

Fachpatta-Masik 132K Dic

Danelari- Ozar 132k D

Augmentation of 220/132kY transformation capacity by 1160 MyA {(2nd) at
Bhenda

Augmentation of 220/132kY ransformation capacity by 1x 160 MWYA (2nd) at Peth
Instaligtion of 1x50/7«25 MVAR Bus reactors at 220kY Dondaicha/Dhule
(MSETGL) Sfz

Estimated Cost : Ry 387 Cr

For commissicning by 2014-15

Bhalwani -- Malinagar 220KV line
Chinchwad-Chakan 220Ky Dig {27
Chinchwad- Urse 220KV lineg (2™ ]
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+ Auvgmentation of 220M132kY transformation capacity by 1x1680 MVA (4th) al
Shelapur

= nstallation of w150 MVAR, 420kY Controllad Bus reactors {TCR) at 400kY
Alkud (MSETCL) 50

Estimated Cost ' Rz 124 Cr
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Strengthening _reguirements within_State {Ralasthan) for conveyance to ISTS-

Pr

POWERGRID

For commissioning by 2013-14

Armarsagar —Phaiod) 220Ky Dic line
Augmentaton of 400k G353 Jodhpur [New)
a  Jxhl MYAR, 400k Shunt Reactor fhine btypap at A00EY G533 Joghpur [New) far
A0tk B0 Akal-Jodhpur {New) Lne.
k. dDOkY bay at JodRpur (Mew) for LILD of ore cki of 400k OVC Raj West | TRS-
Jodhpur lirne.
Augmentation at 400KV GZE Bamear.
a. 1x128 MVYAR, 400K Shunt Reactor (Bus type) at 400k 355 Barmner,
b AJdkY bays for A0y OAZ Barmer-Bhinmal (P35} ine.
Augrmentation at SO0 G5E Bikaner
a. 400kN bays for 400KV OfC Bhadla-Bikaner lirg and 400k DT Bikaner-Sikar
fPGCIL) line at Bikanar ends of Ine
B 12125 MVAR, 400KV Bus reactor at 400k GE8 Eikanar
d Qe (R Bikaner-Sikar {PGCIL} ine (Twin Moosa).
400KV IWC Barmeat-Bhinmal [PGCILY line {Twin Moosge).
LIL of one circlt of 400KY DIC Ra) West.Jodhpur line at 400k G35 Jodbpuor
tNew} (Twin Moose).
Instatlation of 220132k, 2w 160MYVA ransfarmer at Jodhpur & Chittorgarh
Installaticn of 220132k 1x160MWYA transfarmer at Mimbhrhera & Banswara
Imstallation of 220132k, 1x200MVA transfarmer at Udapur
Inslaliztion of 2200132k, 2x200MVA fransfarmer at Jaipur
Inzlallation of 1x25/50 MVAR . Z20kY Bus reactor each at Decho and Pokran

Eztimated Cosi: Rs 737 Cr.
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For commisaloning by 2014.15

»  Bhwadi — Rawan 22060 Dic

+  Bhinmal — Sieghi 220K Diz ine

v Installation of 2200232k, 10180MVA transformer at Sirohi, Akear. Biloa
fBhikvara & Beawar

« Installation of 2200132k, 1x200kWA transformaer at Hindaun

v Instllation of 1150 MVAE, 420k Controlled Bus reactor {1CR) at Bhadla,
Akal, Bikaner & Jaisalmer

« Installanon of 1x125 MYAR 420k Bus reactor at Jaipor. Meita, Ramgarhi2nd).
Chitorgarh & Bhilwara New.

Estimated Cost; Rs 342 Cr.
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Phasing of Strengthening requirements within Siate {Himachal Pradesh} for
cenyeyance to ISTS- Proposed by POWERGREID

For commissioning by 2013-14

o 33220V, SOMEIMYA Sis al Fozal
o LILT of 220kY Frini-Malagarh &/c al Fozal HEP
Estimated Cost: R= 88 Or.

For commigsiening by 2014-15

+  Kulhal Uttranchal) — Gari 132K DVG line

*  3in — Abdaluapur 132K D4 line

«  Konihar — Solan 132kY Dic line

«  Kurhar — Jutog 1326 Dic line

o Instaliation of 2nd 220A132KY, X160 MVA transformer each at Qi Bunibar
& Hamirpur Sis

Eslimated Cost: Ris 150 Cr.
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EXHIBIT-A

Solar Map of India

Anmal GHE (mwh | =2 fday)

India Solar Resource
Global Horizontal Solar Resource
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Solar Map of India

India Solar Resource

Direct Normal Solar Resource

Thas map depects neoded cstmates of annwal average direct noemal
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EXHIBIT-C2
Ramagundam 400 kV
RMD 220 kV solar

Schematic of RE farms Connection with grid

Andhra Pradesh

Nagarjunasagar 400

Mehaboobnagar 400

) Wanaparthy solar ss

Sonvaygjulapalli 220
Kurnool 220 kv

Goothy 400

Kalyandurg 220 kv

Goothy 220 K

Kontlapuram 400 kV

Hindupur 400 kv

Kondapuram 220 kv
Ramgiri 220 kv

Porumamilla w

Jammalamadugu

Thirumalayapalli
Pulivendula solar

Betamcherla Chakrayapet

Pulivendula 220

Penukonda 220 kv Pampanur 220 kV

@ G

Uravakon@la 400 k¥

Uravakonda 220 kv

Borampalli 220 kv
Vajrakarur 220 kV

Legend
@® 400 kV Pooling Station
@® 220 kV Wind Pooling Station
O © 220 kV Solar Pooling Station
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EXHIBIT-C3
SCHEMATIC DIAGRAM OFKARNATAKA RE SCHEME 2016-17
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EXHIBIT-C4

To Panan <=}

Nakhatrana

To Arimela

Wi 961 3K

SCHEMATIC DIAGRAM OF GUJARAT RE SCHEME 2016-17
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EXHIBIT-CS

SCHEMATIC DIAGRAM OF MAHARASHTRA RE SCHEME 2016-17

Dindori

To Sawantwadi

To Ozar

To Kankaval

To Kolapur
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EXHIBIT-Cé6

SCHEMATIC DIAGRAM OF RAJASTHAN RE SCHEME 2016-17
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EXHIBIT-C7
L SCHEMATIC DIAGRAM OF HP RE SCHEME 2016-17
Jessore To Parbati PP cnl..'
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EXHIBIT-C8

Delina

Amarga

To Kishenganga

H—" To

kote

SCHEMATIC DIAGRAM OF J&K RE SCHEME 2016-17
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Appendix-I

TAMILNADU

From:
Sent:

To

i o
Eupject:

Attachments:

wip

!

£ copy of the

R (R PUT] iy Lo 2 R

TB Jaroany 2012 17 53

' Srhes

Qi @teda in, M Sriciygsuarsa

Idartifizal on of Transession infrasbucioes foe likely capagity addilicn of BE bases Posear
pranls in 12th Plan - Yeareise RE capacity and fubore cazacily additon of RE furnizhed -
Rea.

DL L T I Dt P

C.d.letter along wich Annexure alresdy senl Lo wou on

13.81.2812 i+ now sent by email, showing the attachment as requested by the Deputy Chief
Design Cngineer Thiru, M.S.Rao of Power Grid Corporation of India Lid., regquesting for
Mawvowr of lfurther action.

With respeclful regards,

T.Elumglai

Leputy Genersl Mamagee /R&O
Tamil MWadu Encrgy Dovalopment Agoncy,

Chennai - &
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i|Mane feedpr AL 22 2..300
[ a[Mdl feader T TRV 200 S0l .
|___&|Ponnian Feader Tk 24 £ 963
B|&ral Foader 11K 10 2.aii] _
7| Sakthi Fecder 1KY IR | {
1 ¥ 16 MWA PrTe. i 11KV 74[ 13975 ) ‘
B|Raapa ayan feader IR L S .24 __8.000| !
g|Fanner § Fesdee 11w 13 2. 85,
10fF2nnar Il Feader 1KY 14 44750
11 |Dalmia 1l Fazdar 110y 23| m.eH0
ANV A) Total ) 03 53,365
X (PALAYVIHIR 1101 1KY 55 I T D [ R
1 X I8 MNA PrTr T1HY 87| 22,500
~{Pandian leader . 1K 20| 5000
# [Fal cred Feeder LA L tal 40 50
3|Apnlc trAdR 1IN 25 £.575)
4 [Frakagh Fesder AL M| B2
b X 16 MVA PrTe 11Ky 64| 47.380
& (L gedar o 11K 25| B.253
5|k alepgwan Faader MEY 17 . 8750
| T|Wenbas | e AL 24| E.255]
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[ [ixsevarciu 11K EZE
alEnerzon Feade: _ (RLAY) id Y] N I I
g|Westiy M -1 L 11K 12 2.950
| 10| =reugy | Frpdar 115y AF £ [0 )
i A |Preemer || eecar 11w | AFs0
1K I5aVA PrT IV TR 35| 2Z6.323 -
12[L M C Foodar 1180 23 R
13|lEmnnie fuur'-:_:lflEE.. R T1EN 24 r 445
14]Inde Wann - Feedsr 1KY Bl 1EBOOf
| 18|SPS Teeder 1KY 14 £ 250
16 |Marang Fecdor I AT a7 £.075
{BINVA} Total 320 91.505
A |KARUKNELLAM 1141155
1 X 16 MYA PrTr | _ 1KY | 53 18.B25
1T Fee Il 11¢04 26 £.5C40
2 [Wweseare Faeder L 116y 26 145 .
__3|Euguna Feeder LA LI 51
TX 16 MYA PrTr 11KV oAl 20623
4 [uevenjipuram Feedar 1180 1% 4 725
5 |bAnor 11K I 2.000
R AETNAE BNl 11K 13 L1125 l ]
| 7|T.LFeeder 1 11K 25 %250 | I
8|Bes; feadar 141 11K | "EE'.I'_'EEE-_'_ |
115 MVA PRTr 1IN 11KV 49 18.980 H
4| Dalmia feader 11K 4. BETA f !
10|5ii Ram Feadar 1KY 29 #5500 ;
. 11|PKPN Fgeder I AL 4! G505
12X 16 MYA Pe.Te. IV 1KY 29 17.935
12[TF Feeder | 11K 14 5223 I
13|t Fenedor 1Y Freder 11K 21]  &.G673 :
14]ARa Malch Fedier 14K i B.7E2 '
1% 25 MVA PrEr, 11 MW 2 26530
15|Westas sk a1 1aA40C)
16|Ayvanar [=eder (Par) 2 K 1450 13 1590
{ABRIVA) Total 320) 111.90%
Mt [AKNA NAGAR
ARSIV S5
1X 16 mva Frir | 11K 24| 46175
1[Jayaicthi fzeda- T1KY i 52500
2|\ini Farm Feader 118w A I X oL
111 KN Enarcon Foogks 1KY 10 2.B25)
1 X 33 MVA PRI o [sawv 23| 16175
| _alu Ky Enercon o |ramw 23l 18175 ] n
M 18MWA Pr.Trl o 351 1T.425¢ i
L_E«'?ﬂ e T 33! 17455
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R TEATY & Frr,Te v % 17800 . ' _
5|17 K Mananar ds sz 13 HIRE I
I5avA) Total 13 E5.775| | |
1 |SANRANERS 230/190:31 kv 5 P
1% 50 My Pr Fr o) At 41} S0.50G 'i
~ 1|Suztan | feedar i1 4w b i3 156800 -__ _
I|Suzlon Il Feeco 11 Ky 134 16230
[ 3lsuzion Farizrlier 31 kv - M 11,250 _
& |Suelon 1 T2zder ___ K ) & [N
| 1 X 50 MVA #7117 Al 47| 53.450|
I - 5|Buzloa W fegde ) % K 13 i 12254
r G| Surlen W Tegder _ 15 K 10 12,560
7| Sorelers W feeder 15 Kw 13) 16250
8| Suzlos Wil deader 13 kv 11 12480
1 X 50 W4 Pr Te A ] _ 52| 52.500 1
gfSuzlon i feeder 3% Ky Bl 4100 e L
10|Suzlon X dedur ) T 11] _i3.750
11 5uelon k1 fpader 33 K 18] 35600 .
12]=anear ‘EEEEI‘ 33 K 21] 14650
{LEOMVAY Total ' 140 155556
I |[LChidamtearapuram 1103311 Ky 55 . )
1616 MVA Pr.Te 11Ky 48| 17.800) .
| 1|3 kv Encroon Pyl 11k 13 B125
2[114y HEG Muzan fpedar 1iKw 4] 5600
3| 11w NEPE lazder 15K 23] 5775 I
1% 250VA PETL e | 51| 27.47%
4| 338y Enwsrizan feeder 33k 28] 17.230
533K Vestas faeder IR _ 23| iS5
[1x16MwA PrTO AN 70[ 17300 o
| &Ky KIOWF fecde- S 3| 43
£33y MEG Micar fuedur K LAYy >3 9073 -
1 1EMVA Pr.Telv 60[  ir.4D0°
BlasKy Wishal feeder 33Ky 60] _17.400
| TINTW A rotal 29] Ta.57L i
X1 |Maharalapuram 110/33-49 KV 55 . '
1% 16 MYh PrTr 11K 2| 15831 _
| 1|Pignear Feadrs 11Ky 15| 4.280
2|NEPE Ferder _ 1KY 2B £.365
3[Vishall faedur L 115y 21 5175 ]
1 % 25 MyA Pr.Tell ) 33y 22 | 21,435,
4lVesias Froder _ 1KY 15 12.750!
55 hsiram [oatler o A0 7| B.TO00 _ .
125 MYA Pr T _ AR 30) 28400 _
4|NEG Mican feeder 23RN 14! 12300 - |
7[Suzlan | Fagdar A 16| 1E.100 !
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BSuzlar 17 Faurder 334 13 14 5. N
| 9fsuzlen 1l Feader 334V 15[ 1z.450
Tratamiay Tirtiak 14n] 82880
4 mic.s §.000 MW Inad transferrad from Sanka feri sy lemaorarily in Er:-rfrnm Topder !
XV |Hansanater 119011 K 55 ! - i
1w e mva peTes - 74| 18.275 .
1|N=PC Fuoder 1k 25 /6.500 _ i
| 2[annai Feeder o 11EY .!" 71 57750
il _J.g_w:'akrishrg fesdar o 11Ky i 25 wILATNIW]
13 16 KA Pr.Trll L 74| 17878 ~ N
| 4)ingg Wird Feeder | kY fBy G350
shinde Wind Feedzr I 1KY ey 5 Q5[] ) i
GlWestas Feaday . bt 24  5ETH B
B Taal [ ] 148 36250
XV [veeranam 230/33 KV S5 5 _
1 X 58 My PrTr ] 49| 51,750
1|33 KV Miena 1% AR 18] 17.i00 ,
2|33 kv licon v 13K __11] 17250 ) |
3|32 ¥ Micon v L IRV 2] 17400
13 50 MVA PrTrll j 54| 52 375
4|33 KW Rames feader kRERY 195 16950 |
3[33 KA Enarcon — EELAN 174 647G
I alankuiam 10¢ 135S Ty.bie upy i 1500 :
€Wand Ferm feeder ST 23] 17.500, o
1% 50 MV et 48[ 52.700, '
7133 KA Rhzon | . 3K 17| 1B.<50
B33 KV Mizan I R FETY 11 a7.2c0) _
333 KV Micas v ZARY 20| t6.800 A
1 K 50 MV PrIr I 42| 50.025 T
1023 K whcon Wil N FE L — 1g] MesEn]
11]32 Ky eslas | heeder 3IKN 11] 15550 :
12[33 Ky Vestas I Teerlar ITKY 12] 17875 :
[2D0MAA CToll 193] 206.850) '
AW JIrukkandural 14003311 ;
1% 16 MWA Pr,Tr || IR 15 15.500
1|33 K Euzion s Fezaer AAIY 18] 15 500 L
1 X 16 MVA PeTc L - i, T
33 KV Sizlon || Foodar I " I
| lixismvaFeToy A3 ~ 11 13750 T
2|33 KY Suzlen |li Feedar 1AW 1] 13 780
_|iastvay Talal #G|  29.2480
Dl Hadikorichi 110053 KY 55 -
1x 26 MVA PrIL B 48| 28200 :
1135 KM Poigs ‘eedar o AN 23] 15600
2|33 Ko picer feger AR 18] 13 GO0 |
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1 % 35 MVA Fr.7r. i 32| e4.273
3|13 KV Vestas faader A3KNV 20f 8.025
4133 KV 5.V Karai feedar 33KV 32| 15.350

1 x 16 MVA Pr.Tr I 11KV 60 19.175
5111 KV Wincon feader T1EN 13 5,450
611 KV Pionzer [sader 11KV 21 5175
711 KW Ayikudi feedar 11KV 21 5.550

lemparary tie upl Tenkas - Par) 5 3,000

1% 25 MVA PRTE IV 28] 14.500
8|33 KV Leitnar feeder ARV 28] 14.500

1 x 25 MVA Pr.Tr. 20 9.100

33 KV Lucky Yarn feeder EELA 26| 9.100
(116MVA) Tatal 214| 96.250
X% |Udayathur 230 KV 55
1 x 50 MVA Pr.Tr.| 35| 51.350
1| SIL | Feadar 33KV 10] 14,100
2| 5IL Il Feader I3KV 11| 16.250
3| SIL Il Feeder 33KV 10| 15.000
4| SIL IV Feedar 33N 4 5.000
1 x 50 MVA Pr.Trll 42| B81.450
5| Sapthagiri Feeder 33KV 7] 11.100
G|SRL Feadar 33KV 11 14.350
7|SRSPL Foader 3RV 10| 15.000
termpaorary tie up (2 * 1300
Koodankulam 10(1) 3 4 500
8|Radphoanix feader FIKNW 11| 16.500
1 x 50 MVA Pr.Tr.ill 34| 49.850|
2|SRF | Feader IRV 7| 10.500
10{SRF Il Feader JIKV 10f 15.000
11|SRF Il Feader JIKV 10l 15.000
12|SRF IV Fradar JIKV Fi 9.350
1 x 50 MVA Pr.TrIV 33 50.100
13| Simran | J3IKN 10 15000
14| Simran |1 = 33KV 11] 16.500
15| Sirmean 1 A3V 10] 15600
16|Simran IV 3KV 2 3.000
(200MVA) Total 144 212.750
£¥  |Thandabyarkulam 110/33-11
1 X 16 MVA Pr.Tr.l 10| 16.500
1133 KV Micon | Feadar JIKN 10{ 16.500
1% 16 MVA PLTrI 11| 18.150
2133 KV Micon || Feader JIKNV 11] 1B.150
1 X 16 MVA Pr.Tr.I 50 16.575
311KV SREPL Feeder 11EN 15 5650
4| 11KV SREPL Il Feader 11KV 12 4 700
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B LEEE '|.J.'I'r'=|| CTENICT -l —[ T T ]
_ 58 Bhadesh foppe A L 23| B.ZEG o
| liKmmvarc Ty 1 | an| 35,600 )
G111 W g 1 aon fazdir T a3 Ky Ar| 12075 _
720 v wand Farm fazder b B3RV JA3 28.545 - —
_ lixzemvarraey ' 20| 25080
_E :'-;.'_', :"'hﬂ'-l:_EUZb!'I | Fopddir ERE AT ) _1 z 15,000 _
0|25 &4 Suckn Il Feedar 3K &) _ 15000 ]
I isettvay CTotal 181] 111.8285
el [Amedlapuraee 230033 Ky 55 o .
|1 ¥ 50t Power Te - ) 33 51.850 i
| ishublifesge 23 RY 41, 1850 ;
2| Super Wind [eere 13 KW 1] 18200
A Eimrze rogrles ] H".":__ 11 16 i - B
X 50 MVA Power T1 - | _ 23] ©1.600 _ . !
L ASEI W Fegaler 35 kY 1, IE ol !
SEuzlon Forger A5 RN L 2 E B0
. Huruk.keﬂ_:r?rﬁ. 1'”5 Bos g rgaEtn| _
1K 5 WA Power Tr- Il i : 22 37.Z2Q0
7| Sayanmily feea e - AR . G500
E1% N Wallue ferdsr SRR 4 7R ] _
B TAHR :"EEl: 2T 33!":"11" 11 15.5':":' _ a
i TOCK K am fecaor AR 4 & 1_3_':"-1
1 X 50 My Powaer Te - IV _1&! 33.600 _
| I1[EEL A ‘eeder . ERLAY 7l 14,700 —
12|SEL Il foader R Al 14700
13[Technn lemuer ek AU I 2] 4.2C0
(00RE A o Tolal 28| 174.050
Xl |Rastha 110)33 KV 53 o i L _
1% 25 Mva Power Tr - | 15]  24.300 ]
A2 KW Suzlan fusder EELAN A 10500
2|23 Ky Shubin Feedar g EEE gl 13 800) |
1K 25 MVA Powar Te -2l 16) 25,200/ |
3|33 KV GRSPL foeder A3 Ky 4] 12 20d
A3 BN Madiawakutichi & 33 kA af 12 00g
1% 25 MWh Powrer Tr - 1Ll 6] 24.040
IR RV 6 13.500
Gl 33KV Mavadi fesder 33 KV HCED
14 25 MVA Paver Tr . IV B[ 12000 j
| {32 KV Thalaivulh u_fl_f_'c.l:l_ I R 6| 12000 ]
| _{onva) Total 44y Ba.500 _
L | I .
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DETAILS OF TOTAL CONNECTED WEGs LOAD IN TIRUNEL VELI DIVISION

Total No. of WEGS (Board & Private) Connected as on 31.10.11 at Wind Farm SS only

| 4265| 2402.910
0 0.000
Pvt Board
TOTAL No. of WEGS M/cs MW M/cs MW
(Board & Private) 4265| 2402.910 4166| 2387.790 99 | 15.120
in Tirunelveli Division Total Pvt WEGs | 2387.775
|So|ar 0.015
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MONTHLY RETLURAN OF FEEDER WISE LOAD & PEAHK IN THE MONTH OF QCT (1002011}

=l = TR Mame af AN b 2! Canacily Pk
Mo Cagacily I;EE_:I%!;EE Wilmgs [[AN
110! IZ K UGS MRS BN SLE-S5 LA TN
[T Hannamalai 27 K | raw
I A 1. AT T __
3 hherinad - ] ZEEW 25 4 sgEm | _
+ ) Aghok leglame - Zef | 2T f 3| L L
A pte g e TREER 22 B ar 8,773
3 __[cenny R |3 oo
] TP [T 2w ;19 | Tmas [ ____
& Whnd posdr L 0.E35
] U EET i 475
10 Nk wopsd 21 B 40 10280
11 PrTi U S g A1) 25 T 323
13 1 MVA GVl P an £ &0
i b TOTHL 1132 29,045
11022 Ky PONYARURAN S1IR-STATICN
] Ganeshwes: 72 K 1a SR | ___ _
TS| P 25 M [BarEa 22 KV g 100 | T
| 5r samgara 221 Ev 1% 10,250
4 SEPL AL EN i £ 200
5| Frivck MW (Sudran [ 2T KW 13 2 A
I oow | o Eew [ 3] 1o -
7 [Ficguns ] 2w z5 10,275 )
| P TR 25 M [ shdw TR 22 7 74D
_i o _I:g.:lt'lguru Al i 12 B30
1 PrT-.W Wingyadqa 22 KL H 10425
Ll 16 WA Armbika R 11 oA
2| T g a1 Kaitvesr 22 Ky # 6250 | _ _ . o
13 Fockre £2 K 2! 10 250
Tolal 22 EY 290 T Fi
14 BT M, Qurlan Aty 17 17 BN
15 _ 7T [sadalhupalayam 13 KW 17 17 150
Togat o 34 4 590
e n TOTAL 124 143720
TR
Perelll
. 1140022 KV THUNGAVE SUB-5TATION
W m 7r o - whs [PRCThampak 2 1 24 Y145
7 H.G Pugnur 72 WY 3 ¥ 325
& Rajaguiy | 22¥V 43 | 3=0n .
A BT 25 M [ishak Tegiand o 4 & o0
3 [Cacain T Ty 2 7 200
gl 7 Metiatty e Al 160 8
7] P Tr-li i bnia [Heg Miean i e | a a 500
) 2 Micen | R z4 9875
B E] [P [T EEN 11 D
I = N N
1] T M adna 7 AW 33 17 200
[2] PrTr- 2aidvs [welireathasamy RN 11 F390
15 F'r.':_l:'u.l P RY __'Id_ aTh
T ERTA, 14118 i 123.27¢
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2 - AL JaENS g et
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" a - fgngalnagaram 1 33 EW x 2250
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3 _ It 22 K 12 wion |
T Hazrnaiminzry TE HN 15 _ EI_E:'!-IZ'I
8] Pr.ur-d0 2% M 48 Fasinam Frd 13 [ arsd R
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n - Adtivell TE K 13 q 750
11| Ar.Tr o 13 MYA Sisann 2F by 5 11 250
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13 Wastas € 2ZEN G F&m I
2 P 1w s Mve [Vt 2% WY B 90
13 Vestay 22Ky g ] _Eeooa ]
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Pr.Ti 4 25 MVA - : -—
1 ".' Maruile 2 FEESS 1% L hoang
150 ki &y TOTAL o _1a3 150,550 _
. - _L - - —
110922 Ky ANOHIYH SUS-STATION L
: PeTr I A 37 R 5 4250 _—
5 o 'r:‘:m Best b A, E 19 150
a Bast-l .___: 22 Ky ] 10 :'I.':L oo
4 o Tk M5 7i KV G g 300
A=l el —ru.r
DA | : Doder Byvaels gL o B.430
. 25 MV A — —
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: FLEr- 25 M —
4 Gamangalsm el Al & 900 .
| Nar.‘l.'g.i.'nma_ 22 By B 9.5@__ _
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11 kAt 22 KW ) EI.EII:IEI___ i
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I 1 hamplast ALY 5 g, 450 .
. . TRl 11 K 15 d [17)
i PrTo 0 o6 bun, — : Jald
E ' Fagampath 110 21 RG] _
a A Palayan 11 Ky 0 nox | j,
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T Frfra 1€ VA (2R 11 By ) | 5a75 o
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GUTARAT

tecting with Principal Secretary (EPD, Govi of Gujaral, GETOOV GEDA on 01.02,12

Capaclty Additron in 12th Plan in Gujarat

Bjr HO0312 1201213 [ 201314 | 201415 | 201 516 F 2015617 Total
SL.Ho. (MW | (MWD | (MWD | (MW | (MWD | (MWD (KIVY}
1 WD 2G0Tk 2EE3 00 115(] R a1 TGED
2 SolLAR Lain]u] %50 Kialh) 300 S 100 2000

Pite - 100 MW Wind capacity addition in 231518 & 16-17 will ba in Jamragar’Bhalg, sasdanidmreli &

Barwaskat s orm plas
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GE&ICO e

P

A2 S GUIARAT ENERGY TRANSMISSION CORPORATION LIMITED e

Regd. Office: Sardar Patel Vidyut Bhavan, Race Gourse, VADODARA - 3590 007
Telephone Mo, (0265) 2310583/84/85, Fax Mo, (1265] 2337518/2330164

Web site; www.getcogujarat.com  Email. agerc gelcofigemalicom | deayolomilggtimail.com

Ref No : CE(Project)/System/SE6/ © Dat

ef Mo ject=y el | ater 2ol 5. 26l
oy

Shri Y. K. Sehgal,

Executive Daector {(Smart Grid),

Power Grid Corperation of India Limited,
“Saudamini. Plat No-2,

Sectar — 29, Gurgaon, Haryana - 122 001,

sub: Transmission scheme for integration of 500 MW solar power from Solar Pork
Phase-l in Dist. Banaskantha with GETCO grid,

Respactad Sk

Thiz has reference to the discussions held dunng meeling held on 01.022012 n the
presence of Hon'ble Principal Secretary (EPDy, GoG at Gandhinagar.

As discussed in the mesting, pleasa find hereunder the tentative transmission schame for
500 MW {Sub-Park-1- 400 MW + Sub-Park-Z: 70 MW + Sub-Park-3: 30 MW) Solar Park
Phasea-ll: '

% Creation of 400/2Z20066 KY GIS pooling station with 66/220 KV, 5 x 100 MVA &
2207400 KV, 2 x 315 WMVA ICTs at Solar Park Phase-Il in Sub-Park-1

% interconnection of each selar power project with pooling station through 86 KV,
530 mim2 under ground (W) cable for Sub-Park-1

% BB KV 2 ¥ V0 Sub-Park-? to Sub-Park-1 lines with ACSR Panther conducior

(2 % 4 REM)
~  BAE KV DVC Sub-Park-3 to Sub-Park-2 line with ACSR Fanther conductor
(3 RKM) : :
L LILO af 400 KV O/C Mundra — Zerda line at Solar.Park Phases|l pooling station
{Twin Moose conduclor — approx. 2 X 10 REKM)
v 400 KV DIC Solar Park Phase-ll pooling station = Sankhari hine {Twin Moose —
approx. G5 REKM) ‘
#  LILO of both clreuits of 220 KV DC Deadar - Tharad line at Solar Fark Phase-1|
poaling stalion {(Zebra conductor — appiox. 2 x 40 RKM)
The schematic diagram showing the tenfabive gnd connechivity for Guiaral Solar Park
'Phase-1l is attached herewith as Annexure-1 i

This is submitted for information and further needful in the matter please
Thanking you,

Yours faithiully,
For Gujarat Energy Transmission Cerporation Limited,

Hegrs

iB. B. Chauhan)
Chief Engineer (Project)
Encl: As above

Ll famns Frpeailnewds’
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MAHARASHT QA

FGMNIGSPP-066/201 2631 Date: 09" Febryary, 2012

Ta.

Pawer Grid Corporation of India Lid,
'Saudammi' Plot Mo, 2, Seclor - 29,
Gurgaon - 122 001

Sub: Identification of Transmission Infrastruciure far likely capacity addition of
RE based power plants in 12th plan.
Ref. Your letter no CISGIOS/RESKE dated O5th Janyary 2012

e e o e e e e e e e e e A EARE R EF—=— mr— =

With reference to your letler on subject matter and =ubsequent meeting held in
MMRE on 27t January 2042 we are enclosing the lentative project locations for Wind
Pawer and Solar Power in Maharashira

We hops this will (ullil your reguirements

Thanking you,

Yours faithfully,

lig General Marager (PG-11]

Encl: A= above

301



A

Maharashtra State Power Ganeration Ce. Ltd,

Bffice ¢f the Chiat Bhginger (C.F), ' Prakashged®, 37 flaar, Frer Wo. G-, Boadra (Exst],
RALEE AL 408 081 2h{P) 007 JRERTRZS(0) 022 2E474211/78471 102 Dxtn 2216

FarMp PID - MEETEE}Y E-mi b gaprapmollagaed, ] Websitd -..';..".'- mMahagirsd.le

el No.CEA PracianMEDAT ™ 01. 'E U ? T Dam i T
o, B FER 700

Tha Gengral Manager (PG-11)

Maharashiza Encrgy Development Agency (MEDA)
MHADA Commenc|al {..mly-m., I Fiaar,

|,..I|: P Credal ru:i._i'r ¥ ETvredo,
PUNE-411 084
1Kind Atin : M5, A, Patil

Ruli:  Solar Boprgy prolnst losgtions for trensmlesion survey.
Ref: Your letier no. PON/GSPP-001201 2434 dated 20.00.12
Dhear Sir,

Tils lz with refesence 1o your lertor wheredh o I8 ro ursied. 12 furrinly the puiTd. ful Pootinnes
identified by Masagenea fo: the prapoted WA stale solis projests inhe e, Thos is e pat the
ditestives of Minisiry f New snd RenewabisEnsriy (MNRE) dunnnnmmmaulm 1o diseuss
phase IF of MNNSES at New Defhi to linle demaifi to Mis Powergrid for underiahing nesessary
surveyyinveatigation for frandmissienpurpose.

The pasential ‘Jocations” ideitifled by the Mabagence for the Fippased 50U PrOJEciEne a8 TOLOWS;

Se.No | BiteLocstion | ngg Mw [ Availabls Land in Heet. |
1 Bellarshah SR
{Land is is MSETCL custody) | .
1 Gragank hec 10 ; 33
0 e
i Yeotmnl [
a) Lehar MIDC land 75 i3
B} Govt. land
Mangafadevi. 25 $9.63
THI'“-“"I-]-- (Eas) 4 5580 :
25 A1.91 !
Malkhed (Bu) 25 4945 !
o} Forest Land
Mauzs - ! Darvrhia ¥
) et ) A= | ook
4. OSMANABAD F
a}Bhormls Tal. Kalamb 50 BY 54
hMDE Kaudgson '
1 phass 10¢ LT
! 11! Phase 250 P 404
i 5. Ehadgaon Tal, Sakr, Dist, T 73 )
L Dhile
| By
1,.\_I|
'|'| —:-"fﬁ
"y
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. Chandrapur B - -

| (in custody of Mahagenco) |
T Shivajinagar, Sakri, Dist. | 40Hec.(128/1 part)
Dhule 260 Hee {129/ 1part)

Submirtted for needful. please

Thanking you,

Copy forwarded w.r. to:

1. M.D {Mahagenco)

2. Director (Finance). Mahagenco
3.. Director {Project), Mahagenco
4. ED{CP)

303

Yours sincerely

Nty

Chief Engineer {CP)



Tentative Potential at Windy Sites declared by C-WET/MNRE in the State of Maharashtra

Sr. Windy Site Taluka District Polesitial Potential Tapped
Mot (MW} (MW)
1 | Alamprabhu Pathar | Hatkanangale | Kolhapur 150 00

2| Ambher Khatay  [Satara | 180 01576
3| Aundhewacd El_rjlnar | Mashik | 150 52.400 '
e 1 . Iirdhrr‘.an'-'u'[-._l __ oekrl Dhule | @0 545.800
5 | Chakia | Nandurbar | Nandurbar 300 291,500
6 | Chalkewadi Satara _Satara 150 28.000
7 | Dhaigaon K* Mahankal Sangli 300 277.500
8 | Dongarwad -."il.-r.:j_ | Sangli 150 _ag
4 | Gawalwadi Dindaori MNashik 150 00
10| Gudepanchgani | Shirala | Sanglhi__ 150 117.860
11 | Kankora Abad Aurangabad 150 oo
| 12 |Kas Satara Satars 150 16,500
| 13 | Kavadya Dongar | Parner. | A'nagar 160 54 500
14 | Khandke A'Naga LA nagas 150 08,000
15 | Kolgaon Shrigonda A' nagar 150 00
16 | Lonavala Maval Fune 150 oo
17 |ManderDeo | Wai | Satara | 150 e
18| Matrewadi Patan Satara 150 56,550
19 | Panchapalta Akaole A’ nagar 150 &8.000
20 J Pachagani M'shwear oatara 150 Qo
21 | Raipur Sakri Dhule 150 ad
22 | Palsi Patan Satara 150 . 31.350
23 | Sautada Patoda Beed 150 32.200
24 | Takarmauli Sakn Chule 150 00
25 | Thoseghar Satara Satars 150 37.260
26| Vijaydurg Deagad Sindhudurg 150 1.500
27 | Vankusawade Patan Satara 300 242 825
28| Varekarwadi Satara Satara 150 18.600
29 | Vaspet Jat Sangh 150 0o
3 | Bhud Khanapur | Sangh 150 86.850
31 | Rohina Chakur Latur 150 00
32 | Kosegavhan Shriganda Anagar 150 oo
_33 | Mirkala Gavrai Beed 150 oo
34 | Devgad Devgad Sindhudurg 150 1.100
i5 | Bhendwada Shahuwadi | Kalhapur 150 Qo
36 | Peth Shivepur Bhudargad | Kalhapur 150 0o —
37 { Nengwadi Sawantwadi | Sindhudurg | 150 0o
38 | Kolde Mandurbar Nandurbar 150 aa
39 | Mhaismal Khultabad Aurangabad 150 .00
40 | Motha Chikhaldara | Amrawati 160 2.000
I = s Total 6900 2192.82

L
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Meetnp with Secretary {Encrgy}, Gove, of Rajasthan along with BYPN' RRECL on
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Capacity Addition in 12th Plan in Hajasthan
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Government of Rajasthan
Energy Department

FNo.F. 20(9) Energy/2009 Dated: 27.1.2012

MEETING NOTICE

A meeting will be held on 31.1.2012 at 12.30PM under the
Chairmanship of Secretary, Energy in hisChamber to discussthelnter-State
evacuation requirement for evacuation of power from Renewable Energy
Projectsin Rgjasthan upto 2016-17.

Following are requested to kindly make it convenient to attend the
meeting:-

Director (Technical) RVPN
Director (Technical), RREC
Director (Technical), Jd. VVNL,
Director (Power Trading), JVVNL
ExecutiveDirector (PGCIL),

S.E. (P& P& Design), RVPNL

Project Manager, (GIPP)RREC %ﬂ, g
R

(Subhash Pareek)
Assistant Secretary to Govt.

Copy tothefollowing for information and necessary action:-
1. PS to Secretary, Ministry of New & Renewable Energy, Govt. of

India, New Delhi.

P.S. to Secretary Energy.

Director (Technical) RVPN.

Director (Technical), RREC.

Director * Technical), Jd. VVNL,

Director (Power Trading), JVVNL.

ExecutiveDirector (PGCIL),

S.E. (P& P& Design), RVPNL.

Project Manager, (GIPP) RREC.

NoukrwdrE

COoNOU~WN

P P e i
Wphsy-e

(Subhash Pareek)
Assistant Secretary to Govt.
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Lrovernment of .India

Centrai Eleciricity Authority
SP&FPA Division
R.K. Furain, New Delhi -1 10066

Mo, 20885201 -5 &P AS 24 -

0§ E
REMNa . A0
Bafs........ ST % ) N
" %hoi $hashi Shekhar RYDELFROMONTT
Joinl Seeraiary JRADETICT . e ]
Ministry of Mew & Hencvrable Enerpy

Block Mo, 14, CGO Compler
Lodhi Boad, MHew defhi-110003

RYPHL : JATPUR, |

B

Bubject: Froposal of Kajesthan for fuoding intra-stete poawer evacuation projects for flweir

upcoming Fencwable Energy Generation Peojects.

Sic

B

Your kind refersnce ipvited to letter po, JSMRL2011-12TID datsd 09052011 vide
which pooposals of Tarlntdu & Rajasthen were forwarded o CEA for exemination,
2. The proposal of Tamilpadu wes discussed with THED Englneess on 06.06.2211

and our cheervations on their proposal were sent to your office vids our letler no.
Sof200 0 1-SPEFATIT dated L0086 201 L,

- Regarding Bajssthan’s proposal, it i3 intmated thed ERYPNL submived (bt

revised power evacualion proposal haviog estimaied cosl of Ry 23490 Crs
{duly  approved by Rajesthan  State  Govt)  vide  thair lemer  mo
F132%)Energ 2004/ pact dated 09062011 1w CEA

1, ‘The above propesal for evasuation of 2658 MW of additionel RE generation i

Fajagthan was stoulated and system studies in 2% plan time frame were cormied
oat by CEA & Powetgrid. The cesehts of losd flow swdies apd reactive
campensation studiss were analyzed.

o A& meeting was convensd e CEA on 50620101 with representatives ot
Fowergrid, REVFNL and MNEE 1a discuss ibe findings of system swudies, Afer
detailed deliberations, it was decided to cany oul following modifteations i the
prposali-
Al Provision of 2x500 MNA 400220 kY Transfooners in place of 3x315
MY 4, 401220 BV Transformers at Ramagack S/ propozed by BERYPN,

=
C:":_'vi:?{la AACFsE)

o

Y
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B,

1 Angmentation of 400 bV Akst S by mslalking [x 000 MYA, A0WIZ0 kY
Transformer { in place of Tu315 My A $00220 &Y Trpsformer cropoged

RRY PR,
v} Provicon of |x13F MY AR 40 ¥V Bos Beactor sach at 400 kv Akal &
Hikaner 4/5.

d) Préwsion of 50 MVAR line reaciors { 2 oos) on 400 kY Ramga -
Bhadla O/0 Line ol Rampach end {in placs of 59 MVAR line reactors(d
tas. ) on both agnds proposed by RRVENL), .

el Provision of 50 BOVAR, hoe reactors {2 nosd on 460 kY Bladla-Bikaner
D'y fin# ot Bhadis end (in placs of 50 MYAR linc reactors(4 noch oo bath
tuds propoged by REYFHL).

B {i} Provision of 50 MVAR Nie reactor no 406 kY Iodhpur -Bhadiz 5/
line at Bhadla cnd
(11} Provigion of 50 MYAR Jine reactors{inios) on 400 bV Bliedla -berta
Sic line at both ends. '

E} Provizion of 50 MY AR, lina reactors (4 nog) on 400 £V Akal ~JTodhpr e
(Quad) line on both spde {in place of 80 MVAR lint teagior={d nos) on
both ends propased by REVENL),

b Provision of 50 MVAR line rescaors (2 nos) on 400 kY Bikaper -8ikes
Dve liee at Sikar end {in place of 50 MYAR ke reactors (4 03) an both
¢nds prepoged by KEVENL)

Based on the above, Ui fnalized scope of works of RRVPNL s proposal i
Bivan as voder:-

Tran-ﬁm[ﬂa-iu—llfhswtam covered under Power Evacuafion Schame of
 Stdar & New Wind Powor Planls

Rouls |
Length
in kM}

AN2I0 KV, 1 X 500 MVA and 22033V, T (60 MVA with 132733KY, 2nalis)
MYV A Pooling Sub-Station (55 ol Ramgarh {Jeicalmes) alongeith 3i0kY, 150125
BVAR, 400KV Shunt Reacior (Bus type) and 2350 MVAR Shunt Beactor [line
trped fur 400kYV VT Ramgarh- Ehadla line

FRVTIE KW, 3 XI5 MYA and 2200 32KY, 3160 MY A with 1IZIINY, 22450
MY Pooling Sub-Stativn G55 al Phadla {Jadlpurk aloogwith 4006y, 1x125
BV AR Shunt Feactor {Hus typeh and 4x50 MY AR, 408 Shunt Reactors {Ling
tvpe) for Bhadla eods of 400%Y D/C Bhadla-Rikaner line, 400&% LILD Jodhpur-
#erta o Lihadla,

Augmentation of A00EY 558 Akal by pretaliatian of 400,220 XY, § XS0 MYA
Tranzformer alongwith 400%Y, IS0 MVAR $hent Reactor {line typed for
propased 400kY Alal-Jodbpur (Mew) Tre line, and Lx025 MVAR 400 XY Bus

Reactor.
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T4, Augmentatian of HOLY (355 Taghpar {New) _
; . 250 MY AR, S00kY Shunt Beaoor (ine tvpe) al $HEY G55 JTodhpur {veW ) o

| 200k 1iC Akat-Todhpustien) g

[0V bays al Jodhpur {New) for LILO of both okt of 400KV DVC Raj West

(i} | LTPS-Jodhpur bne.

5 Anymentation at $0kY G55 Barmer

(0 - [1x125 MY AR, 400K Shunt Reactor (Bus type) at 400kY GS5 Barmer R

(i) 1 400kY bays tor 400k VT Rarmer-Bhinmesl (FG) tine

& Avgraentation al kY G55 Bikaner v
{i AMEY Bays for MV BAC Bhadla-Bikaner line and 400k DAC Bikaner-Sikar

(FGCLLY ling at Bilcaner et of T lines

i) [1%125 MVAR, 300KV Shunt Reactor {Bus type) 2t A00KY GG Bikanet

T_ 4 MY huﬁmmtin‘_gn ].._m:s : .

(G | 400 kV D/C Romgark Teisalmer)-Akal {Jaisalmien) fins {Twis Mpose} %0

firy {400 kY 1T Rumgadh-Bhadlz line (Twin Moose) L - L3¢

(i) | 400 kY DC Bhadla-Bikaner line (Quad Moose) ' T TH)

) A0 KY DWC lune from $0220kY Poeling Station mai]a bz LILD 1'u:|-|nl. at 400kY | 140

('} | 842 Jodhipur-Mera e {Twin Moose] -
" {v) [0C KV D/C BikancrSikat (PGCIL) line (Twin Moose] T 2in |

{vi} | 400KV TG Bamuer-Blusmmal (POCILY line (Twin Mpnse) - 140

{vi}) | LELO of both cicuits of A0EY D.-{: F.aj Wnsl-.]u:rdhpur lme gl Y G55 | 20

Jodhpur Miew ) (Twin Moo}

{vili) | 400V ENC Akal-Jodhpus (New) ling {Qua:d Moote] 7410

& 220 335 at Bap amd aszociated lines:

. IHFEIZEY, Ix1¢) BIVA & 132{33&.‘;’ 2r4iE MVA GRS @t Bap (Dustl | -

(H ]:]-lihpm] . -

(i) [Li'3 ot 2205V Rarsingsar LTFS-Plaiod: b sl 8t Bap 75
i) [ 2206V IVC Bap- Bhiedla line. _ -
|7 | 220kV G55 st Kanasar and associated lincs:

(i} ZROAATRY, 2160 MVA & 13233RY, T2ALI) M".-"A G55 af Kannsar (Distl

Jodhpur)
{ii) [220kV DA Bhadla- Kenzsar line 23




LD § LR of 1326 PS1-BS2 line at propased 220kY G55 at Kamaﬁar

fir} ¥ EILD of 132k PS2-PS3 fino &t peopascd 220K G85 af Kansar _ i0
1. | Up-pradation of PS Yo, 2 1o 132kY Grid Substation wdith ]ﬁﬂ3k"|.-', 2x20425 | -
MY A Transformers with assocrated 13K Jine I }
11, | Up-gradation of PS5 Mo, 3 1o 133kY God Subslaton with 13233kv, 2520035 |-
MV A Traneformers . . 1
12, | Charging of 132 k¥ binz from PS5 No.5 o PS5 Ned an 132 XV voliage beved wia
132 kW PE Wo.2 OF3, TI2 WV PS_MNo,] G5 and 132kY PE_Mo 4 GES
3. | Up-gradation of P5 No. 4 to 132K Grid Substalion with 132033kV, Zx2QeEs

MMYA Transisrmers

7. The total cost provisian of R 2349.1] 15 has been made in proposal sebmtiad

by ERVPNL. We are of the opinion that cost implicatien of (e minor
modificetions recommended a3 above, would be minimal and therefore the ol
o8t provision of Bs. 234911 Crs 15 recommended for above project.

- I mey e neted ihar sbove manamission proposel of REVPNL envisages
initegeoethection with 15T.3 syatem of Powergrid ot 400 kW Sikar £/ and Bhinmal
S5 and requires provision of 2 aos 400 kY line bays a1 sach substation, This issue
will ba laksn wp in the next Swnding Commives beeting of Power System
Flaoning of MK for the conqurrencs of the ME coostifusnts.

- RR¥PNL has confirmed e following techaical requiremenis periaing b
apeoming wird genepators geaking grid connestivity -
a} E-’I;Ed gml::rn.ttlrs ccnnecled shall mainiain the power faclor in the range of
Mtivo 1.
by Wind generators shall kave fult nde through capability and will oot tmop
dunng voltage collapse due to fanlt and continne 16 geoemte dufing Faelt
for mindmaun of 300 s ot fwoit ¢lennng time which ever iz Jeas.

Qhw i

{H.K_Ehamma)
Diceclor / '| ;H

C ur aleEmation Los-
T Ehrt LM, Nimawsl,3E(P&PY, BRVPNL Vidvas' Dhawae Jyiolt Nagnr,
Tanipath, Jatpur , Rejasthan — Jpa g et

2. Shn Y. .Schgal | ED(SEF,CE&TT), PGCIL, Sawdamini, Flot Mo- 2,
Sector -29, Gurgeon- 122000 (Haryvang)
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RAJASTHAN RAJYA VIDYLUT PRASARAN NIGAM LTL.

[Eead, Office: Yidya, Bhawon, Inn Fath, Tvadi Megar, laiper - 363 305
L Mnil ; propeggdigasehappge iy Tel 2T4017], Tac; FTAOTR

No. RVPNSEPARYXENPraf JAE-17F. 528 /0. Jaigur, Of.

The Chief Engireer (T&CCivilMILD},
Eajasihan Rajya Yidyul Prasaran Nigam Eid |,
JOOHPUR.

The Superintending Engineer {4(i0kY Dasignf 400k Purchase},
Rajasthan Ralyva Vidyul Pragaran Migar Lid.,
JAIPUR.

Sub: &ppraval of Supplementary Tranemission Syslein lor New Solar and Wind Power
Planls m Jaisalmer, Bammer, Jodhpur & Bikansr Districts.

The Board of Directors of RYPN in ils 201" meeting held on 2™ Daecamber, 11 have
accorded ifs Administrative & Financial approval of moposed Supplarentany Tratsmission System

for Mew Solar and Wird Fowear Plands In Jarsal Barmer, Jodhpur & Bikanar Distics at an
aggragated estimated cost of Rs, 14&5 46 Crwes (lm:ludlng- IDC) as per defails gven below:
[H: h aps]
5. | Supplemehtary Transmission Sysiem for Fawer Evasuation Routs Exfimeaied |
o | Sehama of Sodar Powar Frojecte i Jajaalmer, Bammer, Jodhpur Length [im | Cetilncludiog |
and Bikaner Districts ki) .
| S00M20 KY, 2 K BIO MYA G55 atJalsaimer-2#  alohgwith 151235 - 19375 T
MYAR  400KY Bii Type Raactior )
2 | 400 kY DI Jalsalmer-2 -Bamer line 130 196,12
1 |00 kY ST Akal(t) Jaksalmer-2 line A0 J518.681
4 | 4MHIEY TermInal Bay Squipman at 46220k G55 Bamnar lfm - i 1521
termination of 400 kY 0/C Jaisalmer 2 - Baomar Ine at Bapmer god) _ )
4 | AKY Termlnal Bay Bouipment at 0002 20kY G55 Akal 1 (for 187074
tarminalion of 4HY £V 50 Akal 1 - Jaisalmgr 2 Wng xf Akat | end} S
§ | 220K¥ G55 at Badlsid {naar Bapr (Jodhpur Disth b ; '
[ (8] 2200132 10V, 12960 MVA, and 132/5akY, SO0E IR Gl e | .:i‘aE-G .
| Badisi . =
'i [h] 2 Mo, 2206 bays alﬂﬂk‘u"GEEBap o a o 224 14
' |f||;| 220 1w [HC Badizid-0: Elap |:l..lH‘_‘. B30 K GE5) we 15 I Gp 3T ]
— *,! fil] 22 Ky Ve Bedigid-Aau (Froposed TH0 KV G5S) ling 50 V' ommrar |
(7| ZZ0KY GG at Aau {Naw fec) (Jedhpur DSty T
: ﬂ.ﬂ 220132 KW, 10160 My ard 13053k, 120/25 s GES a o ——
(B} 2 Mo, Aiuwmmmmaﬁla 734 1d
[} 220 KW OV Aou-Balthwazia (LG 220 kY Go5) fine ) 16232
. —_
(h) LILO f exislieg 132 R 5403 Aault Iz KV GEIp-Phakoch liog at £ 15497
|| proapoged 220 KV 503 A . '
§ | ZH0 KW GSE5 at PE_MMew boeatiot ather than FHED s/a] f Ba)ju
[Hew location) (Blkansr Diatt.):

L_ —_—— =

Leleer for_cpnveying Moard s _approval
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o i e 2o 3E EY 1180 MVA gad 132033k 1x2Di2E Mus CGER A

, PS,_1{Now tocssion] | Bajju {Newlocation] § ' CdshE |
L (D] % Hlog 230KV Days BI J0Z20RY G5S Bhadla B B 22414
[ iy 22000 O PE 1 4 Bajjo Brads (LIC 400 KLY GE5) line i m 911 16 |

) LWL of exisling 132 KW 500 BEq -BEI]|'J ing at propoeed 220 KW ib IR
355 PS_ T T Bajiv

O |23 KV G5S 2t Ramdey Hagar {Near Phalodi] {Jod hpur Disth |
(0 220137 KW, 1x160 MW and 122733KY . 1x20i25 MR G55 =1
_ | Ramdev Magar (Fhakdi

{ii) LILD of one sirowt of U 280 B4 GG Pt - Phiabadi hne at 5
proposad 220 Ky G55 Rardewr Megar odz. 78
10 ] 220 KV G55 at Chalrsil (daisaimer Distt):
(i [3) 2207132 Ko, 145D VA and 130759k, a00i05 My G55 a1 -

| Chealrail {Jarsauimes o
[ 6] 2 Nos. 220KV bays at 220K¥ OGS Ramgarh (400RV GaST - 724 14

_—,—— e ————. = —rree—e

| (D 220KV DT Ghatrad-Famgarh [UIC 400 ¥V GSE1 %os B0 57g 40
17 {700 KV G55 at Pokaran (Hew foc.) {Jaimaimer TalL); |

1

|

I

! 592

|:_ {Jjn EEIT T 273 Tx 1 MV and 1320336V, 1x2ZHE5 MvA GET at -
Prakran (New 1a0.)

Hp LU af both civculks of LNG 220 B Dl Ramgarh GTPP - Dotk P

g &l Poliaras (55 OV aath « 2 = 10k CG)

LEJLILD o axislinegg 132 KV S50 Charedan-Pokarar line at praposed 220 H 54 84

KV G355 Pokarar [

1Z | 220 KY G55 al Kelayat {Maw loc.) (Blkaner DIst )

bil (8} 220F132 KOV, 14180 MVA and 1327336Y, 1220025 MVA G55 at - 1 :
Mimaya [New fac.) e |

Teh 2 Mos. T30 baye al 0V G55 Gagner | - 274 14
[h] &2 Y O cajmer (LG 220 KA GES-Kolayal e t 15 H95.47

ChipLILC e exbding 132 Xy SI0 Hedayal-Bagi ke at proposed 220 KW 10
G55 Kolayat _ .59

LILD of 220kY DI F Ramgarh GTPS- Dechu [ina at 400kY Ramgarh:

(7] LD af btk elrgwits of 22060 00G Ramgat GTPS- Dechiu lins 2
4UCKS" Ramgaert {1kt VT each for boah circoeis 1. iaial Zoa DAC)

14 | 2 Nos., 192I33KY, 15225 MW A Capacily Grid Sub-Stations.
slongwih appeok, 256M long 132k NS ine {for esch of 1336
GEA) In the periphery of MK around propssed 220kY G556 al
Badisid (Mear Bap), Asu (Hew locallen], PE-1Balju {Hew
Location), Hamdey Magar (Fhalddip, Chetrail {Ramgarh), Fokaran
(Mew facation), Kolsyal (New locatian}, Kanasar, Bap and Bhadia
(At kY { loaadion of 13HRY G55 bg e [deifillegd lpter ap i
congtation with fiald aficers of BYPMIRREC).

[ TOTAL; 3 Maxs, 134V G556 wilh approez 2580 long 1376 RIG
ling assecialed with sach of 20 nos. 1336V GES | e lolal 132kY
Itne langth= ScirkM)

(| 300N kany TIZLY DAC fines bar 20 Mos. 132k G55

{up |20 s ASRERN, 120025 WWVA Capacily Grad Suh-Siabons

15 | Opticat Fibre Cabbe Sysdem Tor 22007 & 1326 Schemes already
appraved drdar Malm Tranzmlteion Syitem far bHew Sotar & Wind
Fower Flanta (se per Ap .ﬁ.ppen-di:-liEL] L Emart ﬂ-rm hppllcatlnna

—_——_—— = ———————— —— —— —

61321

455 58

-l — —

24 15450557
42H0%5.0e

- - - _——— s = e

L1 ] e io—

Ledter_for conweving_ EBoard = appaoval
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' 1T 220\ Transrmission Lines aveady aporoved vder Main < T T 14D '
j Fransmizson Syeem for Salan & Wied Povess Plaess {Tulzl Roure ' 02 5e

i | lenalb 140k — e e . :
’ i 1i} 132K Transmisswon Lines aweady 3oproved uincker dair a7 ]
| : Transmisgn Syshem for Solar & Wind Poavar Planis {Todal Rowle 14165 &
! lengll 22RM) ]
' (i} Software Dewvelnpmient bar Intagraticnd nrovalice, Smad Grid - !

| Apphcations efc. 12593
TOTAL PROJECT COST 14854714 3

Bay Rs. (including IUCE 1485 A48 Croves
T8 Mow AOORY GES 4f Jeisalnler Ly, Jalsaimar-T (i0cation (o 08 Gocided SF & distarce J0+50 km= frum 400 K i
A.l-;.-nr G55),

- 0 KV GES At Ps_ A fhanet ToCALITNT @ifver e FHED =iz} Bafi (Near Mo

e e

Project Rapoet of the above scheme will D2 circulated separaiely alohgwith various sshame
code and projecs cxde,

— et —

| S.K_.Jain }
Chbaf Engireser [PE}

Copy to Whe fallowing for infematan § necessany acon -

1. Tre Dorestor {Technicall, REEC, E-166 Yidnlsthir Marg, C-Scharme, Jaigur.

&  The Chied Conrole of Acoounts, RPN, Jeipuar.
3. The Chigf Enginesr (NPP&RAT & Tey. ) RVHM, Jaipur,

4. T Secretary (Admn.), RYPR, Jaipur.

3. The 3upenntendirg Endinmer (400 GSE TCC-W), BVPH, Jodhpur

A. The Supenintendipg Enginesr {33PCTUPLSELGE, BYPN, Jaipw,

7. ThaTA to CWMD, FAUN, Jaipur for kind informaton of tra CGMD, RYLUIN.

& The TA to Direclor (Tedhnical), RVPM, Jaipur, iwithowt project repo).

8. The Lend Acquisition Officer, RVPN, Jaipur (wilhout project report),

1. The Cempany Secretary, RVFM, Jalpur { weitheout Project Report) {llem No. 201,65 of BOD },
11, The Execidiva Englnear (PS5Monilcing), RYPN, Jaipur. {(wilhaut peojadd repart].

— el — .
Chief Enginesr (FPM:

letter Eor corveeying Board s apprival
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Supplementary Transmission System for New Solar and Wind Power
Planis in Jaisalmer, Barmer, Jodhpur & Bikaner Districts

1.0  Meed of Supplementary Transmessien System fer Evacvation of Power from Wing
& Solar Power Projects

Joinl Secrelary MMRE vide letter dated 1372011, whizh has been endorzed by 1he Secretary £ hergy,
GaR, Jeipur vide fetter Sated 35-7-20401(Appendix-t]  has requested to plen a separals propesol for
develaping tratsrmizsion netwark for connecting cartain rodal points around whish Solar Power Projects,
are kncated with tha State (National gad, 5o (hal she developers of the projoct o nol regwire W consiouct
long ransrissio linss separalely for aach priact.

The jusdification of requlramant of addtional iransmission system which weold be dovetaled with the
already gpprovead bransmisson systam has heen discussed in the Tollowsing paragraphs:-

2.0  Approved transmission system for Evactration of Power frosm Wind & Solar F"m\rEr
Projects which ts under censtruction :

For planning the approved Transmission Syslem, the follewing generation schadule of proposed Wind &
Selar Bower Projaci has been considered i tha load Mow sledes for condition comesgending o FY
2013-14. besad oo the da provided by the RREC:-

[ Hon-Gonventicral _-'H'T JarsalmerBanmar Arca Jodhpur Arga Total
 Energy Sources : o B
1 Wimd Farm Projects LY Tl AL ER LY ¢ 2 G0 B

1500 MV IT hea besn lwmped of o0 | 200 WA 12 hes been mped al
¥y Akl G55 3 220 KW Anarsans | apprevrd 200 kW Ghadla SR5
FE5

EOT AT IC hBs bean kmpad of
AP Geed 400 kY BEofripsm GG

Sodar Powes Plants 400 VY 1340 WYY - TTAD KRS |

400 40 10 h3g boen ampad & | 303 MWW I hat beon hmmped al
approved 400 kY Farngah GES ppproved 00 Ky Bhadla G52

2T WO 15 has besn lumped &
Fppdteed 220 KY Kanesar G
P
4040 MY W3 has Lean lrgcd @l
anpwen] 220 Y Blap 555

440 Wi |2 ez bean lumpad at
exlsbinplagrarad 133 kY GSS at
FS_ Mot PS5 M2 5 |

B —

Tatal (Soiar + Wind) | 2700 W _ 77T "Tisaomw  [4z4ontw
The gbava soarfwind generation were lumpad at eitner 132 kY b o 223 kY bus 8l the Grud
subslationis neares! to the patantial siles. The ol i aneratinn wag consadared bacause it
was deslitd thal Solarfiving deyealapers would connect their ganerators fpooling sub- stalien with the
Gk supstations of VPN,

,@ 1
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Pared on the zbove anbzipatod garsanar, sealable danng FY 201374, e feleang G35 ware
olanpes aad aaprowed

[ 5 Mo .H_&me of sub-station | Mos/ MVA, o
£ aonman wvges _ LTI T2 noszsdnima
i} N periniye v Y G35 b2 Hes gan ke, N

o _tmsswvesy D T 0 L LAAMosfISOMA

Cotails ol approved Transmissicn System is paced at Anprendlx-.

3.0 Planning lor Sypplementary Transmissien System for Evacusation of power from
Proposed Sglar and Wind Fower Projecks i Jaisalmer, Barmer, Jodhpur and
Bikancr distdcts

Backgronnd for planning Supplementary Transmission System @

Under tho scanario where (he Solac! Wind Developers may be required to lay shor inter-conneciing lines
wiz 10-30 ks, RYPHN would have tp exipnd their transmission metweodk 1o ine SolarWind Cravelopars
Froposed pagling sub-statiars and ganeralers,

in order o ddenily e focativns for God  Sob-slalions, woder planiig of e sopslernendary
transmission natwdrk, the Sclar Asind Podential sies have bean identfied.

SotarWind Potantal Sites-

The major potential of Wind Fower projects s in Jaisalener distldd near 40 kY G5 Akal, 220 kW GES
Armarsagar and 400 KW GEE Famgarh,

Salar powel projecis are distrhuied with major patential sitas being in Jodhpor, Jaisalmer. Bikaner &
Eamer Fisthicts, Following are e disdricl-wese tentalive pelenls siles far Solar Power Projeds fahich
has been besed on iofpmation provided by BRERLS in reference to Solar Developsrs seeking qnd
copneclyity for tFeir Sofar pewrer projects at abowe disticts).-

= ; Mame ol Districis | Malor YVillages Povanlial of Salar Power
B, | Frolects (Tenlative)
1 ! Jodhpos Bap, Badizid, Badidhani, Kanasar, Azxa, Oswan, Bhadla, | 42671 MY
|1 -ll& Malar, Rardey nagar Phakol, Neva & Fodans’ :
I Jaisakner Pokaran, Ghanden, nged, Chatrail, 5sanlyea ki Basli | 2323 MY
_ t appandie g Fargwear B Ramgarh e ]
i L Hikaner ] I{I:-ra'_.-m Ladkan, Gurhe, Gajner, Bithnok & Pupal Fead | 685 W
pAppendlaiity . . e e
4 Barmer - I'Barrer 0 e
fAppe adix-JIcr | |

i llge wese list of Solar Power peojects is placed ai is placed al Appendixdjlh bo B

Methedology adopted for Planning of Supplamentary Transmisston System for
avacuation from proposcd Solar Power Projecis

=  The village which have baen wentfied Tor hawving potential for Sobar Power Projects Choposdix-
18 1a NI, are appraximalsly a6 3 digiance of 30-900 km sweay from e existing / approved Grod
sub-glallons. Therelore, during the planning of supplementary transmission syshem, emphasis
was [3id oh prapesing adAlional 220 kY {3rid sab stations & 132 1 Grid sub sfations vis-a-vis 33
kKN subeslations o inte-conmect e Salar Bavalopsars Pu-:.lmg suUb-slation:s of genaralars wath
existingf approved Gid sub-stations.

o 7 Meos 220 KV Grid aul-staions have Lecn proposen in the villages which have huge Sala
potantial, which wauld be inter-connected throwgh 220 kY EWS lines to olready aporoved er
axisling ransrmisskon nabwock.
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» A each new 220 KV GES RR vallage IBeris OF 37 W Erd 53RN e G o S0 Lhal Lie
Ineer carmechons wih Solar Fower Projecs ooutd be approprataly piannad ko she Developess,

«  Furlner, in orde: do cover an area exended up te 30 kmg acound the appoved 400 kY G55 and
220 kA GRS ard new 220 kY 553 proposed ander supglementary scheme, new 2 Mo, of 132 Ky
GSE have also beer proposed. Accocdingly, new 20 Mas. of 122 kW GSS have been proposed
Each 132 kW OS2 woudd be inter connected 1o appreved 2M RV G55 o 400 BV G55 through
132 K OIC lne. The wollage levels of 132 WY or 33 Ky have been proposed s that he Solar
Dewvelopets cah tack inder ¢onneclion at approprisle vallage teyel.

Faollwing @5 the abstrack of proposed new supplementany Fransrassion System which has bacn
vigpased for Evacuration of Solar Power Projeds from JedhpunBikaner & JaisalmenBamer Disteicts: -

Paticulars | Sup Stations [FNos/MVA] Trans. lines 1kmg]
220 WY GBS | 71120 hMuA) 217 ke {QIC)
Proposed Transfprmer Capacity ; TX160 MVA, 220f132KY | _
152 K G55 20 {BTH WA S35 kmes {ENC)
* Inclusive of 132533 kY transformer capacity installed at
proprzsed 220 KV G35

Froposed Transtonyer Capacy
12000 WA, 1325373 kY at 220 kY 355
120025 WA, 132735 K el 132 k'Y G535

[ - e T—— —_—

Hedalls of Supplemerdary Transmisslon Sysiem which would be requiked o provide the commechvity 1o
propose Solar Power Projects [ocated in the JaisaimenBarmer & JodhpunBikaner districts |5 placad =l

Aprend edva,

Since the Solar Power Projecs woukd be developed in a phased manner, therefore, the above proposed
supplernantary and the slready spproved Yransmission syzlam wauld alza develep in a phased manner.

Mepending an the quantum of injection from the solar powar projects, the execulionfcommissiomng of
the proposed (355 and ransmission ne would take place, which could alzo ireobrs commessioniag ol
the G335 and azzociated tramsmizsion lnes an kwer vollage levels.

Crtarla adopted for Pianning of Supnlementary Transmisslon System lor Evacuation of
power from Froposed Wind Powar Projects

The major polertial of Wind Powes peoyscts is in Jaisalmer difinct near existing 403 KW G55 Akal, 220
KV G5E Amarsagar and approved 4040 kY Ramgarh G55 Uplo FY 2013-14, gonneclivity for approx
FH00 MW capacity Whind Fammes has hbeen soughd al 4040 1 G255 Akal. Space tor 20 Mos. 220 kY leeder
bays has already bean provided at 4220 KWV GRS Akl Since furdher interconnections would nol be
leasible, the extention of exisling 400 Y GES to new 400 kY G55 would be required in Jaisalmar.
Thergtore, a new 400 kKYY GSS al Jaisaimar -2 al a distance of 50 Km. from existing 400 kY G55 Akal
has bean proposed wnder supplementary scheama.

Fallowing is the absiract of proposed new supplamentary Transmizsion System which would be required
io pravida the connectivity to proposed Wind Powor Prijecs kacated in the Jaisalmer district:-

Parficulars___ | Sub Staliong (MosiMVA] Trens. lines {(kms)
ADO KW GES | (000 MV 1530 kens (DVC)
S0 kmig (540 '
Proposed Transtormer Capacity | 2X50 MV, 400/29C Ky Mol

Dwrtauls of Supplomantary (ransmisslon System which would ve required 1o provide the corrmocivity 1o
papesed Wind Power Projects lcated in tw Jaisalmes district is placed at Appendix<vB,

3
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Single line diagrem of Supplementary Transmission Systern far Evacoauon of power frem Froeposad
Sotas EOWind Prvesr Proigols is olacad 2 SExhibit-

Criteria adopted for Planning of 33 &YW Syslem lor avaguaticon from proposed Solar Poweor
Frojects

S ops or 3 Mes of 23111 kY Swuo-stalions (o be wanbhoed isler o0 in eensuliation wadn field othicers of
PEN and Jodnpur Discom) in the peripheny of 10 kms around approvedipropossd RVPIN S 220 B GES
and 132 KV G55 respechvely losafed in daisalmer, Jodhpor ond Bkanes ard connectad throoegh 33 KW
LI limg ot Pantfa RCoag condiscicr

Sho. Exislingi®ppravediProposed G55 of RVEN | burmiper of 33011 ¥V 55, WAk ks
LA Existing G55 | o
i | 132K/ P& NolGSE 3 Noss 15 MVA B0 kms
i {326V ES Mo S GSE T T 7T T T 13 MosJd 15 MVAJ B0 kms )
B Appmvﬁd Gi5
i 220 kY Bap (553 5 N-:-s.r 25 m.w &A | Kmis
__ 2 220 k¥ Kanasar G535 5 MNaosd 25 MyAl 50 ks |
o 132 k¥ FS_No 2z G55 . 3 NosJ 16 MVA/ 30 ks
4 132KV PS Nod S5 . 3 NosJ 15 WA S0kems
5 |132KVPE No4Ges . % Nos./ 15 MWA/ 30 kuna -~
= Froposed G55 - T
1 7 Nos._of 220 KY 559 1 35 Nea /475 MVAT 350 kms
2 20 Mes, of 132 KW 355 ED Hazg L300 MyVAGHE kms
Todal 33711 kY 555 120 Nost 600 MYA/ 1200 kms |

The approval & exesidion of above proposed 3301 kY sub-atations along with agsaciatad wnes would be
taken separately by DISCOMs.

4.0 LOAD FLOW STUDIES

Load Mow studies have been carried aut for the condiiion comespondiig 0 2010 314 dar the ttal system
foad 13047 MW with new supplenwnlay Wansmission systert placed al Appendic-idA & BB,
Generation schedule for the condition comesponding to 201314 is placed ab Appandin-VA & VB In
13047 WA tatal systam load, Kajasthan et foad is 10047 WA & senadning 3000 MW oad has been
considerad at ferda (TS0 MWW at 400 3" buz), Sikar (750 KW at 400 ¥ bus) & Phagi-TBE kW G535
{1500 MY at TES KW bas), Power prots of the load Aow study are plased at Exhibit-2a8 28,

&0 OBSERVATIONS

Fower plote of oad flow stedes are placed at roespectve Exhibits 28 & 28 Ppwer flow on same
transmilssion inee and transformers lor thie condition cormasponding t2 FY 2013-14 has been tabdlaled al
Appendin]. Load flow sludies indicare thal proposed transmitsion sysiern is sufickent W evacuale e
addifional pawer from Ihe VWind Farm and Solar, The conlingensy cates have not been considersd on
account of the diversify available it 1he Salarfhind garwsratlon.

6.0 TENTATIVE ESTIMATED COST

Teplabive Esbimaled Gost of pew Supplementary Transrvission System- RS 20 crofes (exduding
ICC) and Rs. 830 crores {(incduding DS,

7.0 CONCLUSKIN

Chy na basgis of Icad Now studies supplementary ransmissipn system, placed at Appendhz-VaA & [VE iz
propogad s an Tentative Eclimated Cost of s 90D croras (excioding 1DC) and Rs. 930 crores
(including IDC) 1o provide (he connectivily new Solar & Wind farms powsr glants located in Jedhpur,
Jaizaimer, Bikaner and Barmear disticts for conditlon eorresponding to B 2013-14.

q
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APPENDIX||

Appraved Transmission Systecn for Sew Soiar and Wind Power Plants in
Jaizalmer, Barmer & Jodhpur Districts {Totat Project cost : 2914.89 Crores)

Tha Board gl {Yraclors of BVPN inods 195" rmecting keld on 28" Api, 2041 have accongeo bs
revisad adrirstranee gne finansial approval fer proposeg Trensmissian System for Evacuat.on of
Powrar frermn Mow Solar ard Whnd Power Pants in Jaisoleeer, Barmer & dodhpur Defricds a0 on
zprregated csbrnaled cast a1 R 2814 89 Grores (aetoding 1042 a3 per delads given below:

Transmission System novered under
Power Evdagation Scheme of Salar &
Mew Wind Power Flante

1" Im Jacs. ]

Route
Length
iin kM)

Earicr

Appreved
Cerst

Foviged Eslimates Cost

fineluding IDBE)

Tolal

Under

Pliass-l

LIhgar
Fhase-, |

-

d0EF220 K, 3 K 315 IVA aad
FIOTIMRN, DS MR with 122132,
Zae VR MR Peapling Sub-Slution GEE al
{ Rarwarh (dakgakae) akomwith 400KY,
1.0 25 MVAR, 400wy Snunt Reactoq JBum
| bypes) and 22 B0 MWAR Shunt Readar [line
' bype) for SCOKY DR Rasnoodh-Bhadkia ine

T

|

428732

{00220 K, T K 515 MY and
2200 3, B le MW weith 132035y,
2o 0/E0 MVA Pooling Sub-Station GSE at
ERadla [Jednpuet Sanmeidh 400K, 1x125
MdAaR Shunl Reackos (Bae ppe) 2od
Bl MWAR, <Y Shunt Feactora {Ling

i tepesy oy Bhada eads of 400K LVC
Bhedla-Bkaner live, 400 LILO

| Jodhpur-Meda or Bhadls fine and 2008

| pAZ Rancarh-Rnada line.

299311

2526338

3591 .04

3430643 ) JpAED.EY

Augrrientatio of 400k G35 Ak Ly
nEptEton of 000 Y. 1 X 31D MYA
Translormer Fongwith SO0k, 2xEg
MVAR Sunt Reador (e bpw) Tar
propesed 4008 AkalJodhpur {Mes] line.

i

Augramnianken of 4T G55 Jodher
Mo '

typee) Al A0 GEE Jodhpur {Haw or
SICRN OIS ShaltodhpudMuw] ling

“rED MvAR, ARy Shunt Reactar (e |

Lh

400N by ol Fadhprar [Hew) for LILG o
bath okt of J00EY (YT Raj West LTFS-
Jedhpar fne.

4

Augmentaton at 400Ky (G55 Banmer

i
Ik

lype) Bt 200K G35 Bamesr

I 400%\ bews for apihy DG Bamer
| ehizreal (PG ling

Ls
m

| Augmeniation al 400KV G55 Bikanes

h
]

_ e ——

| Teizs BivAR. J00KY Shun: Reactor (Bus 1 7

l— -

_-_—_ﬂTF_F’

TouB0 MYAR, 400KY Shunt Reackar (L
' byp) At 400k G55 Bikyger for Bikaer
e of A00E DD Bradip Bilcane - like

L]

250 BhAR 400N Shdimt Fezctor {Ling
typa) at el bath & ndi of 4700k TS
Bikaner-Ska (PGLIL} fine (Tair Moose)

7T 45

LaelLE

sl

o ——

i

s e

-

——

TV 45

- e — ——

a
!

£27H} Gl

17 43

T A

422640

o ——— ——] -

PR Yo )

—_— _.—_l

!
[
3ai15 |

sy 0 -
-_3;_- - _.'|___.

l

A0 30

B8z

{iil)

ACORY Bayk for 40k DIt Bhagia-
Bianer line end 400KV DWG Bikener-Skar
IPGCIL) Ane at Ekaser drd o the iees

D
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400KY lnferconnaciag Lres :

e

400 kv E0G lamoarhidarsalmer]-Akal

fJasaimary line {Twin Mooae) ~
400 k' Gl Hamgarh—E-hadFa firee {Twrin

Mooss)l

i)

400 kv VG Bnadio-Dekaner Bne (0 {'I]usu:l
Wt b

5413.66

VB 3F

538, 'I:IE-

-- o

17"3?3- x|

BE30.05

tv313.143

SATTET |

42580237

et )

(v}

00 KN DIC e irom 4000220k Podling
Statlon Bhadk by LIV paint a1 400KV 200
Sodhgur-barta fine Twin Mogoe)

(v]

1672154

15887 76

15BEY TR

P F Y

200 W57 BV Bikaner-Sikar [PECIL] ke

[ Twin Moosal

210

. L
21458481

0551 16

R L)

B

FHD Ky OV Barmes-Bhmmal (F3EIL) ling
[ Fwln o=t i)

140

146540, T2

e

t3E03 43

13842 .43

{vil]

LILTD of bsslh circeils ef 0K NG Rla)
Weat-Jodhipur lnaat 400k, GES Jodhpar
[Maw) [Twin hoosa)

Z0

2OESTE

R0

14930.3.2

{ix]

a0k DYC Akaldodhpur (e tine
(A Mesinng)

LTS Pl i e

SETHA .0

SHTHY A

24y GEF o Bap and assocaled Mnes.

2201 3%, Ex 60 MVA & T30k

| Zx4INED MAVAGSS ot Bap (Dl

Jrscttigear)

LILC o 2200 Barsingsar LTPS-Phaked
line gl gl Bap

25

22 [WC Bep-Hhedla ne

5354 7B

10037717

1CaTr. 7

T20kY 555 A Kanaser end asaccaled
lines:

F20¢ 10Ky, Pei60 MVA & 132533V,
L)/ 50 MA GEE at Kaneear (Ot
seihipae)

LLh

12 T Bhad'a- Kanesar line

iy

LILD of 1326 PE1.PS2Z Ew al popesed
220 BES al Kongoar

Lo

fiv]

LILD) of 132k P32-F33 #ind at proposed
EHIEY O55 & PS M. 1/PS N 2

10

TEADAT

1483

Ta14 B3

1

Upegrackalian of PS Ne. T o 152k Grid
Gubatalion wilh 13RI, Ze20025 M,
Tran=ormers with aeaacialad 132k line

i

11

LILO of 138 P5 NHe. 145 No? ke al
2206 PE MO 1/PS Mo, 2

10

LA ES

23301

c22f

Up—gradatnn of PS5 Hp. 3 1o 152k Gria
Subestalion wilh ¥3ZI33EY, 2225 MYA
Tranaformers

198311

1899312

189292

e

Chargmig al 132 kY ling from PS_He5 o
M3 _Me, 1 o 132 BY vollage kevel via 132
KV PE_Ho2 GES | 152 KV PS_MNo 3 GSS
Aand 132V FE H1:| 4 {65

71

oy

HMA.88

T18.89

Ll'p—gml:lanun ol PS5 Mo, 4 b 132k Grd
Subsialion with 122023k, 2oA0ras M
Frangharmers

TOTAL PROJECT COST

po— -

2T0SD6 46

1245312

15587312

20148878

282347 26

Say’ i‘ﬂ‘ﬂm

e ma b —— —

27005

T014.85

(&
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HAD 4. Smie 8 11w Salar Powere Plaals and Wiod Fowe Plenls in Jasaimer, Bamer amd Jaohjurared weukd |
ba commiEaed ia a ORAmed mEnnar over a oo of 220 years, therefana, e rew asaaciated frarsrilssion s
sysiens witicl would 4o dovolaped 1or power evacuslion Kaih tiese planis would Alsa be gommerlaned @0 2
soo maneer. H v propesed ihat sniliany the 400 E'y' ranzoe@sion Ines at 400 kY Hamigaih G235 A 409 iy |
Bhadla &2% would bu ¢ensFieksd and conimissianesd oo 220 by vellzpn favel ane at a later stage, when sqficher -
gengribion 4o the croler of TO0-1050 MW wrold be 2vailaube 20 900 3Y Remgarh G535 and 306 3% Bladla G55, the '
agsociabed 400 kY 3358 wodld bg commisssancd. o :
“HWata: & Executipnin Flral Fligge; dnos, Jransformers ol each level (e ADGAE0KY, 220032V and 1T2C53RY] Lt
Ramgart and Bhadla, & nos, dGKY Lays At Ramga m ano § nes., A00kY bay= A1 BRadia, & nos. 206V, 6 s, T12RY
and B rag. 336y bays cach &1 Rangarh ead Bhadln.

—rar-

Hoe: 5. Jurikny Feaslinn; 400/290k5 fransmiszian By Af=in s T £CRCTE Shall be Ex0EulEd G Tisr ey
Lanin.

THahe: &, T 220w7 and 132RW G053 under Tia kows Sename o ior prwer avatualion jiom wWind £ Soatar power |
|Ma s Tharefare, these shall nat be indluded ubdsr nornal largats of EbY G55, '|

————— —_—_— . — " e —

& mealing was ecnvensad in CEA on 15052011 with representalives of PGCIL, RRVPNL and
MMRE Lo discuss the 791488 Crores approved project veport for evacoation of power frane
wind anc Solar power projects. Afier delailad delitorations in the mestng, Dneclor{SPERAY,
CEL, Mew Delhl vide kefler no, 525 dated 1652011 has proposed fellewing modificatiens, m
respact to reactors & iransformers capacily in the sppioved proposal of mew Saler and Vind
Prassar plants in Jaisatmer, Barmer & Jedhpur Districts.

Lhapge In tho 460 kY Reactors Capagjty:-

Tiame of 400 K% | Approved in the Project Repert | Revised Approval Reguired
| Substation | | __thsper CEA's Pioposai)
| Line Reactorz .| Bus Reaclars | Ling Reactors | Bus Reactors
Ramgarh ZxEDMVAR | 1x125 | Zx50MVAR | 1xi25
o MVAR e MVAR
Exhadia xS0 MYAR {  1x126 4 x50 MVAR | 1x1E5
e - | MVAR | _ MWAR
Akl 2w g0 MYAR | - - 2 % 50 MVAR 1 x12%
o L MYAR
 Jodtpurtiew; | 7% 50 MVAR S T :
| Bikanar | 4 x 60 MVAR - }‘ - 1% 125
! e ] e e __MVAR
| Harmer - 1x 125 .- Tx 128
I1I e o MVAR L MVAR
L Mena - "Ik SOMVAR | - ]
| _ _SikarPsG) 2 o 50 MVAR | - 1 2 % 50 MVAR -

Change in the 4902240 kY Transformers Capacity ;-

Marme of 500 | Approved N the Project Report | Revised Approval Reguired
kY (As per CEA's Proposal)
Subslation o ' _ R - -
Ramgarh 3x 395 MVA 3 x 50O AVA,
Bhads | __ 3x315 MvA w315 MVA -]
Akl __] Tx3i6MVA 1 IxS00MVA

Thesa miedifications have been considerad jn (ha load flaw studies.

®
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Appendix-IvAa

Supplatentary Trangmlzsion System for Evacuation of power from proposed Solsr

Power Projects in Jaisatmar, Barmer, Jodhpur and Bikaner disiricts

A 220 KV 5 132 KV System

1. 220 KV GSS at Badisid {near Bap) {Jodhput Distt.)

{1}
{ii}
{iti}
(i}
{vi

{wi}

22035 KN, Tx160 WA G553 at Badlsid

16 Km 220 Ky O Badesed-Bap (U/C 220 KY GES} line

50 Km 220 Ky DiC Badrsid-Aau (Proposed 220 KM G335} line

132133, 1x20025 MYA transformers at proposed 220 KW G55 Badisid

Additional 2 Moz, of 220 KY feeder bays, 6 Nos, of 132 K\ feedar bays and G
Moz, of 33 KV feeder bays for Wind / Solar developers

2 nos. of 1x20v29 MVA 13233 KV GES alongwith 25 kM 132 KV 2x0/C lines
{to be lgeptifizd later on in consultation wiih fickd officers of RVYPR/RREC in tho
perphery of 30 kms around proposed 220 KW G55 Badisid) with additicnal 2
Mos. of 132 KV feader bays and 4 Nos. of 33 XY feeder bays ol @ach naw 1352
K G55 for YWind / Solar developers

2. 220 K¥ G8S at Aau{New loc.) {Jodhpur Distt.)

)
i)
{iii}
fiv)
{w}

{vi}

220M32 ¥V, 1x160 MVA G35 at Asu
40 K 220 KV DVC Aau-Bailwasia (LG 220 KV G35) lina
132/33, 1x20/25 MVA Transiornes al preposed Z20 Ky 555 Ao

& Km LILOY of existing 132 KY Si1C Aau(132 KV (355)-Phalodi ine at proposed
220 KW G55 Aau
Addibionzl 2 Nas., of 220 KV feeder bays, 6 Mos, of 132 KV feeder bays and €
MNos, of 33 KW feeder bays for Wind f Solar developers
Z nos. of 1220525 MAA, 132/33 KV G55 alongwilh 25 kM 132 kY 22040 lines
ito be ientifiad {ater an in consultation with fiedd officers of RVPNRREC o the:
petiphery of 30 kms around proposed 220 Ky G55 Aau) with addiional 2 Nos. of
132 KV feeder bays and 4 Nos. of 32 KV feeder bays at each new 132 KV G55
four Wind [/ Solar developars

3. 220 KV GSS at PS5 A(Mew jovation pifer ihan PHELD /%) § Baijiu {New focetiont
(Bikaner Distit.)

i
i
{iii}
{iv)
v}

{wi}

2200132 Ky, 1160 MyA GSS at PE_1/ Bajju

20 Km 220 Ky DAC PS_1 f Bajju -Bhadla (UG 400 K GS5) hne

132433, 1220025 MYA fransformers al proposad 220 KV G55 F5_1/Bajju
Additionat 2 Nos, of 220 KV feeder bays, 6 Nos, of 132 KV feeder bays and ©
MNos_ of 33 KY feeder bays for Wind f Solar developers

10 Krn LILO of existing 132 KV S/C P51-Bajju fine a1 proposed 220 KY G55
P53 _1 FBajju

2 nos. of 1320025 MWA 132733 Ky G35 ahnngwuth 25 kM 132 kv 2xDiC fines
(ter b iderided tater on in conaultalion with fisld officers of RVPMRKEG in the
periphery of 30 kms around proposed 220 KV G55 PS_iMBajju} with addilianaf
? Mos. of 132 Kv leedor bays and 4 Hos. of 33 KV fgeder bays at gach row
132 K GBS for Wind £ Solar dave|opars
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4. 220 KV G55 at Randev Nagar (Near Phalodi) [Jedhpur st

(
(i)

(il

(1)

(v

220732 KW, 1k 160 MY A 355 al Ramdey Magar

3 KM ULD of ene cireuit of UG 220 BN 20 Dechu-+Phalod ke 8t proposed
20KV 35S Ramdey Magai

1320838, 12075 e transformers at oroposed 220 KV G55 Hamdey Hagar
Additional 2 Mas. of 220 K foedor bays, § Nos. of 132 KV feeder bays and 6
Mos, of 33 ¥ feeder bays for Wind [ Sole gevalppers

2 mog, of TxAEs MVA 135 KY G885 alongwith 25 k132 KV 2xD0C lines
(o ba idantified [ater onin consutation with field officers of RYPNRRED in fhe
perphery of 30 KmMs arpund progesed 220 KA GES Ramdev Nagary with
addlional 2 Mos. of 132 KV fecdor bays and 4 Nos. of 33 KV feeder bays at
each nesw 132 KW GSS for Wind [ Solar developera

b, 220 KY GES Chatrail (Jaiaalmer Distl)

{%

{ii)
{iii)
fid)

vy

220132 KW, 1160 VA G55 al Chatral

&0 Km 220 EN /2 Chatrail-Ramgarh (WG 400 KW G5E) line
132033 BN, 12025 MYA GES al Chatrail

Additional & MNos. of 220 K feeder bays, & Mos. of 132 A feeder bays and 6

- Mas of 33 KV feeder hays for Wind / Solar davelopars

2-nos. of 120025 MVA 13233 K GES alangwith 25 kM 132 kY 2¢00C lines
{to be identified {ater an in consultatlon vilh fisld oficers of RYPNEREC n the
periphany of 30 kme aroend proposed 220 KV G55 Chatrail} with addilional 2
Mos. of 132 K feeder bays and 4 Mows, of 33 K feader bays 21 ach naw 132
KW G55 far Wind [/ Eolar developers

B. 220 KY G35 gl Pokaran [Mew kpc.) (Jaisalmer Disth)

{i)
{ii)

{iii)
{iv)

{v}
(i)

220132 Kv, 1x160 My¥A SSSE al FPokaan

& ¥rrs LILD of oth the okis of LG 220 KV VG amgarh GTPF — Dechu line at
Fokearan

12303, 1220028 MVA franslotmers at proposod 220 600 GES Polaran

10 Km LILC of existing 132 KV S/C Chandan-Pokaran line al praposed 220 KV
G588 Pokaran .

Addilicnal 2 Nos. of 220 KV feeder bays, § Moz, of 132 £V fegder bays and G
Mog, of 33 KW feeder Bays for Wind ¢ Solar developars

2 nos. of 120726 MYA 132033 1V GES alongwith 25 ¥ 132 Ky Y2000 lines
(to he identified later on in consultation with feeld oficers of BEVPNRRES in the
pempheny of 3 kg around propaged 220 KY G55 Pokaran) with additional 2
Hos. of 132 KW feedar hays and 4 Nos. of 33 K feeder bays al each new 132
MW BEE for Wind ! Solar developers

V. 220 KY G53 at Kolayat (Hew log.) (Bikaner Disti.)

(i
(il]
(fu}

(]
(v
i}

SRQMTAZ KY, 12160 MYVA G55 al Kolayat

15 Km 220 Ky DAC Gajner (MG 220 KAV G558} -Kokayal line

132033, 1x20/25 MYVA anstoemers b proposed 220 KV G55 Kalayet

10 Km LILG of existing 132 KV S0 Kolavat-Bajju line 2t proposed 220 KV GS53
Kolayal : .
Addiional 2 Nos, of 220 KY leeder tays, 5 Hos. of 132 KV feeder bays ard 6 Nog_ of
33 KV feeder bays for Wind f Solar developers

2 poa. al 1320025 MVA 13233 KY G5 alongwith 25 kM 132 kY 20062 les  {fo ba
wtertifiod |2ter on in consutaban wilke feld ofices of RVPH/RREDS N the paiphary of
I kma argurd proposed 220 ¥V GS5S Kolavalr with addifional ¢ Nos of 132 KY

Tesder ays ald 4 Mos. of 32 KY feedor bays &t sash rewr 132 KY GE3S for Wi !
Solar developers
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10.

11,

1 Km LILO of under consteuction 220 KY (WG Ramgarh GTFS Dechue line at under
conztruation £30 Ky G55 Ramgarh

2 nos. of 1x20028 MVA 32123 KV G35 alongwith 25 kM 132 KV 2200 lines (1o
be identifed fater on i zonsslation with fold sficers of WWRNIRREC 0 e
periphany of 30 kms apund approved 220 KV G55 Kanasar) with addifional 2 Mos.
of 132 iV feedor baye and 4 Nos of 33 KV feeder bays at each new 137 KV G55
ler Wind £ Solar developary

¢ nos, of 1220025 MVA 3T KV G55 alongwith 25 kM 132 BV Z2eDIT ines

fto be dentified later on in consultaton with field officers of FYFPNIRREC in the
perphery of 30 kms around appeovad 2320 KW GS5 Bap) with additional 2 Mos. of
132 K¥ feeder bays and 4 Nos. of 33 KW feedar bays al each new 132 KV G35 for
wind / Solar developers

2 nos. of Tx20/26 VA 13212 £V GSS alongwith 25 KM 132 KV 2xDiC Tines (i
be identified latar ¢h in consultation wilh field ofiicers of BYPNRREC in the
neriphery of 30 kms amund approved 400 Ky GSS Bhadla} wilh addifional 2 Mos.
of 132 KW feeder bays and 4 Nag, of 33 KV feeder bays al each pew 132 KW G35
for Wind f Solar developers

B. 33 KV System

5 nos. of 3 Nos af 3311 KV Sub-stations {fo be 1denifled |=er on i consuitation
wilh fiefd officers of RVPN and Jodhpur Discom) in tha pariphesy of 10 kma around
approvediproposed RYPM's 220 KV GES and 132 KV G55 respedclively locatad in
Jaisaimer, Jodhpur and Bikaner and connected through 33 kY SIC ling oh
FPantherDog condustor.

Sha, | ExistingfApprovedPropasad GSS of | Number of 3311 KV 515, Mi/Adekt |
BEVEN ks L
A | Exisling GS8 . e
T 1132 KW PS NeGES 3 Mog.f 15 MVAS 30 kms
Z 1132 WWPS Ne5GSS | aMuss15 MVAI 30 kims .
_8__| Approved GS5
i | 220KV Bap GBS & Nos.f 25 MVAS 50 kims
2 | 220 kY Kanasar GEE 5 Mos.f 2% MVAS S0 kms _
3 132 kY PE No2 GBS 3 Moz f 15 MYAS 30 ans
4 [ 132Ky P3S No.d G55 P % Nos.S 15 MWYAS 30 kms .
|5 [132kV/PS No.4 G35 M3 Moss 16 MVAS 30 kms
= | Proposed GSS
3 [T Hos. of 220 kY GS3S 35 Hos 175 MWAS 360 kme
2 |20 Mos. of 132 KW G55 60 Nos /300 MYASGH0 kms
[ Towml 33A1 RV SIS 120 NosJ 600 MVAS 1200kms |
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Appand|x-IVB

Supplomeontary Transinission System for Evacuation of power from proposed Wind
Power Projects in Jalealmer district

A 400 £V System

1. 400 kY GSS Jaisabmer-2 flocation o be decided al a distance 30-59 ke from 400 kY
Alal G55} alongwith lollowing transmission system
(i} 2x000 MVA, 4007220 kY G55 al Jaisalmer-2
{130 kM 400 KV DIC Jaisgimer-2 -Bammar [ing
(iiy 50 kM 400 kY 500 Akali1)- Jasalmer-2 ling
(vl 1125 MVAR, 400 kY bus type reactor at proposed 400 kY G55 Jaisalmer-2
(v] 9 dos, of 220 kY feeder bays ot proposed 400 Ky GS5 Jaisalmer-2.
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Appendix-yvl

Power flow on important lines & transformers

S Particilars FPawer flow lé
No e . {
A 0 kY Sul-Sialions
| 400 kY GES Risalmer-l Akl (22315 VA 1 Tu500 BYA) - T g
2[00 kY GES Remgaky (I8 Y00 MVA) - 993 pAW
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Himachal Pradesh

SCHEME FOR PROVIDING TRANSMISSION

INFRASTRUCTURE WORKS FOR EVACUATION OF

POWER OF SMALL HYDRO ELECTRIC PROJECTS IN

HIMACHAL PRADESH

VOLUME-I
ESTIMATED COST-X 456 CRORE

BAROWALIAS HOUSE,
KHALINI, SHIMLA-171002.
TELEFAX: 0177-2626284
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ey HP Power Transmisslan Corporation Limitad
(A State Gowl. Undertaking,)

i:_ Barpwalias Scase, Khalici, Skorda.  T1002
.;'-Ir'f-'ll'_'l.: Phone (17 7-26234%5 [ Felefax: 0177 -2625284).
Mo HPPTCLIPlanRing 281 1-12- EQ'EE’ Dated.- ?IJI "," 1"55"}; i
Ta !
The Secretary,
H.F_ State Elactricity Regulatery Commission,
Keonthal Commsgizt Complex
Khalini, Shimfz- 17402,
Subject: Submission of informatlon on lkely addition of RE based power
plamts in 12" Plan for idenification of Transmission Infrastructure
Sir,

Encdozed Gnd infamation on prescrbed lomnals as desired in the
maeling feld on 23.12.2011 urder the Chaimmanskip of Hon'ble Chairman, HPERL

for kind information and necewsary golion please

B ghﬁ;* Yours Fathfully,
h!'.'n—mw:- '
O.A: As above, General Manager [CED}

Copy 1o the b

e Exsculive DireclorSTF-Sman Grd), Power Grid Corporation of Inds
Lemited, *Savdamini’ Plat Mo 2, Sector-23. Gurgaon-122 U with reference (o
his office letter Mo CASGIGRES dated 8.12.201% alongwith copy of formats

ing far information and necessany aclion plaasa.

2. The Che! Enginear (3P}, HPSEEL, Vidyut Bhawsan, Shirmla-4.

3. The Chel Engineer (Energy), Cirectorate of Engegy, Phase-H, Sector -6, New
Sturmnla.

4. The Chief Executive offices, HIMUIRJA, Shimlz-g.

Saqopt El}

Genaral Manager [Cf
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HIMACHAL PRAADESH ELECTRICTEY REGHLA T U 1w wannaraalt iy
KEOWTHAL COBMMERCIAL COMPLEX KHALNT, SHIMLA-171002,
{ Vel Mo HYZ2627262, Fax No@1T236271462 . F-mal: bpescrediffmail com)

No:PACHMAPERC:201 1 Wi — WDy Dated: 3 %y —NT

To
“Gh. Y K. Behgal, ‘
Dixezasive EYirgotor (hmarl Geed),
Power God Corporetien of India ad.,
SAUDAMING, Floa Nal,
Seclor 29, Gurgaon, Haryana — 1 22001

Sub:-  1dentification of Tranavission infrastrociore for lkely capacity addition of IRE
hased power plants in 12" Plan.

Reft 1. Letler No CISCHOG/Res02 darcd OB.12 2011 and 05,01 2012
2. Preemmtionsdiscussion in Working Groupen BE on 1201 2612 &l Chennad,
Sir,
Detailed mfcmatios on the fonnat cireulaed by Power Geid was senl by STAVEp
TRANCO ga 07.01.2012, which has been prepared in consuitaion with Modal Agencies
i.¢. Siaste Dintctorate of Energy and HTMURLA snd alea with THECOM e HPSER Lig,

coordinated by HE Commizsion

During the discussion in Working Growp the representative of FOWERGRID
wunt:-d that we send segregated list of schemes {ikely by be commiszioned in each year of
the 12* five-yeas plan.  The hist @ enelosed

For the purposs of charity, information supplied in the fornsls arculated by
POWERGRID is explained as under:-

(a]  Mewtified potential of SHPs | upto 23 MW} in AP is about 2350 MW,

=] Dretnils of 443 MW capacity commisioned, as given 1n Fonmat A, inglode thoas
projecty also which are likely to be commizsioned by 31.63. 2012,

() Of the balapce porentia] of about 1900 MW, 247 ]:Irﬂ]Eh:E with BgEregate

E@M@wmﬂm-w,_gmm e bwork
pommetivity proposed lor these mgflilwﬁ'sh_uww
idy  The proposed ferwork connectivity Tor (e projects have meregale chpacitie;
of shoul 3600 MW, in the mounising due 10 corridor, environmental, land,
desipn aru] aesthetic conmeaints, we hove w have comumon lnes Eor evacuation
and fransmiszion of power from variots capacity, projecss and also for nesr
futue possibie capacities. Hence the cpmmon wetoork 13 Pi-lilpmﬂd for thwes
SHPs atoogwith higher capocily projects in i2™ Plan and SHEs coming jn 13%
plim period, which have been shown as “Oéwers™ o the List.

. During the wotking group meefing ai Chennai, it was presentedd by, CRISIL thay
anff implicaions of RE is negligible and in soone Stares it is neogslive on account of
various [ctors. However, in case of SHP's, unlike in bipger projects where projecd Jing up
to inletconmection point is part of the project cost, intsreonnection is a1 bus bar or al te
nearest DISCOM sysien, and benee the cost of cvacuslion systom up WO INEommeclion
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poiat of 8TU iz additionat cost).  Hence reul cost iz higher than ihat i= refbecred o tanifE,
therefore, there is necd for fimaocial support in cosuling contectivity network — Evacoamion
system (33K and S0V} um fo ntercornection pomt of STLF mainly done by DISCOM
ind 5 per esHmates everage ¢ocl of setting vp ol evacuatien system wp o ST point is Rs.
6700 lacs per MW and iberefoce, wotal cost iovolved in 12" plan is aboue Bs. §70.00
creces. In addition, estintied cost of conenion 3TU syaten projecied wp to CFU injecdion
rvint iz abowt B 230000 coores, ahout 3094 capacity of such yystem will be used by SHIS
during 12 plan.

Solzr and Wind technolopies have farpe poiential in e country a8 against SHEs
Howeser, SHPs shouid alee requice cowal Bpeus and prignity o developmeni and
promotignal  siratepies 2l the manonwzl leved also, kesping m view the followiog
Al vaninges:-

{a} Aggregate encrgy generation againg instalted capacity in MW s about 2.5 1o 3

tires of wind and solor installaticns because of higher CUF (roore than 3%
withowi pondage).

() Vseful Life of project is lompeer, which 40 vears ino T1P,

{c} Firm power
(d) Reasonatie and atble acdif.

S

Chaimuan HPEEC.
Copy o

5h; Ashok Shamma, Geseral Manager (CRI) HPPTCL, Barowalia Hovse, Khalin,

Shumla- 1771002,

{ﬂu-lr;hnsh C Megi)
Chairman HPERC.
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Jarmmu & Kashwmis (85

SYSTEN AND QPERATION WING KASHMIR

POL Complex Brmina Sinogar (PIARIPOCTI, Phant; Of - MP1341 Fax: I 29PN 25 Brnail: dewelishmirgh ATL éaim

——

The Executive Direclor (STF-Smart Grid)
Power Grid Corparation of [ndia,
Gurgoan,

No: CE/SOK/T- A¥Mpe- 4 g
Dated: .. £~ Sty

Sub: Tlata for renewable energy resources & s Iransmission
infrastroctiore,

Ref: Your email sent ta Priagipal Secretary to Gove, J&K PDD,
=i,

As desired, enclosed kindly find the aforesaid information
consalidated for J&K State as received from various agencies involved
with RES viz J&K Energy Development Agency(JAKEDA), J&K State
Power Development Corporation, Fargill Renewable Energy

Development  Apency  (KREDA) & Leh Renewable Energy
Mevelopment Agency [LEEDA).

Y ours faithiully,

& e d asant |0 (o] Laams
e

e —— e —— e —

Copy tor ke

1 Principal Secretary to Gowt, J&KFPDD, Stinagar for information.

2. Development Commissioner (P}, [&K TPDD, S5riragar for
information.
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Appendix-II

Technology Trends

An overview of ranewable generation technologies especially Wind, Solar and Small

Hydro is given balow:

Wind Turbine Technology

The wind turbine generator converts mechanical energy into electrical energy and
aifflows 5 used (o run wind turbines. Wind turbine generators differ from
conventional generators, as it has to generate electricity using highly fluctuating
machanical power i.a, wind. A schematic of wind based generation system is shown
at Fig A1
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Fig-A.1: Wind Turbine Blocks

Based on the principle of operalion, the wind generalors are classified into the two
types; asynchronous and synchronous

Asynchronous type wind genarators

The most common generator used im wind turbines is the induction generator. It has

several advantages, such as robusiness and mechanical simplicity and econamical

When the rotor of the induction machine is rotated faster than the synchronous
speed by a prime mover, il acts as a generator and feed power to the grid. An

asynchronous generator allows slip, i.e deviations from the freqguency of the
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connected grid. In other words, the rotational speed is allowed to vary somewhat
with the applied torgue.

Induction generators are self exciting type and the siator needs a reactive

magneatizing current hence coNsSUMes reactive power.

Synchronous type generators

Synchronous type generators always operate at constanl speed, dictated by the
frequency of the connected grid, regardless of the applied torgue and there is no
relative movement (slip) between rotor speed and synchronous speed of the rotating
stator field. The synchronous generator is much more expensive and mechanically
more complicated than an induction generator of a similar size. The magnetic field in
the synchronous generator can be created by using permanent magnets or with a
conventional fiald winding.

Wind Turbine Technology

Wind turbines can operate either with a fixed speed or a variable speed. Based on
the operating speed categonsation, details of different types of generators are as
under:

Fixed speed Generators

The fixed speed generators are directly connected to the grd using a Squirrel Cage
Induction Generator (SCIG). The fixed speed SCIG consumes reactive power and
can't contribute to voltage control. Schematic of fixed speed SCIG is shown at Fig
A2,
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Fig-.A.2: Squirrel Cage Induction Genarator
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Wind turbine and the rotor of the generator is coupled with a gear box which is used
to match the rofational speed of blades with that of generator. Typically, the speed
range is 0-2% above synchronous speed, which is almost a fixed speed. The
reactive power compensation is achieved by connecting capacitor bank on stator
side. SCIG are typically equipped with a soft-starter mechanism for smoother grid
conneclion, These are simple, low cost and low maintenance machines, The main
drawbacks are low wind energy conversion efficiency, poor power factor, power

fluctuation output and high mechanical stress on turbine components etc.

Variable speed wind generator

During the past few years the vanable-spead wind turbine has become the dominant
in market. The control flexibility offered by static converters in the variable-speed
wind turbines make possible independent active and reaclive power control
exchanged between the machine and the gnd. In addition. it also facilitates better
use of the available wind energy and higher power production as the wind turbine
can rotate at the optimal rotational speed for range of wind speed and the grid
voltage control as the reactive power generation can be varied. It also keeps the
harmonic contents injected into the grid by the power converter at low level
improving the quality of the energy injected into the public grid. As disadvantages,
variable speed wind turbines need a power electronic converter (PEC) that increases
the component count, cost and make the contral more complax.

The various configurations of the vanable speed generator systems are as under ;

{a) Wound Rotor Induction Generator with dynamic slip control

it is direct grid connected induction generator with wvariable generator rotor
resistance. The variable speed condifions are achieved by dissipating energy within
the resistors. This type of WRIGS also termed as Semi varlable speed wind turbine
with speed range of uplo 10%: above synchronous speed.

{b) Double-Fed Induction Generator (DFIG)

As compared to above WTG technologies, doubly fed induction generator, offers
advantage of reduced capacity converter (PEC), decoupled control of active and
reactive power and wider range of dynamic speed control (- 40% to + 30%).
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in DFIG a power electronic converter 1s connecled belween the rolor circull and the
grid, this means that only the slip power is handled by the inverter and the rating of
the inverter is often only 20%-30% of the generator rating. In this type of technology,
the rotor is supplied with power from the grid such that over synchronous operation
and sub synchronous operation of the generator is possible. Schematic of DFIG is
shown at Fig A3,

= F1s oD
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Fig-A.3: Double fed Induction Generator

A DFIG wind turbine can fransmil power to the network through both the genarator
stator and rotor, depending upon the operating mode. Now-a-days manufacturers
are offering this type of wind turbines with fault ride-through capabilities also.

ic) Direct driven (gearless) multi-pole Synchronous Generator

This type of technology offers advantage of full control of activelreactive power,
operation al wide range of wind speed, beller faull ride through as well as gearless
connections. In this type of technology, generators are connected to the grid through
full size PECs which performs the reactive power control and ensures smoathear grid
connection,

Variable speed operation is usually effected via an AC-DC-AC link. The variable
frequency AC from the generator is rectified into DC and fed into the grid via an AC
imvarter. This concept permits wide range of speed variation as DC link circuit effects
a complete decoupling of the rotor speed from the grid frequency. Schematic of
synchronous WTG is shown at Fig A.4.

Flg-A.4: Synchronous Generator
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Solar Power Technology

The sun is the larges| source of energy in the form of heal and light energy. Solar
Power plants convert the sun’s energy into solar electricity. There are two types of
solar power generation technologies:

(i) Concentrating

(il Non Concentrating (Photovoltaic)

Concentrating Solar Power

Concentrating Solar Power (CSP) systems use lenses or mirrors and tracking
systams to focus a large area of sunlight into a small baam. The concentrated heal is
then used as a heat source for a conventional power plant. A wide range of
concentrating technologies exists; the most developed are the parabolic trough, the
concentrating linear fresnel reflector, the Stiding dish and the Solar Power tower,
Various techniques ara used to track the Sun and focus light. In all of these systems
a working fluid is heated by the concentrated sunlight, and is then used for power
generation or energy storage. Schematic of parabolic frough and solar tower types
CEP technology is shown at Fig. A5 & AG respectively.
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Fig-A.6: Salar Power Tower
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Fig-A.T: Linear fresnal reflector Fig-8.8: 5tirling Dish

The major strength of CSP lechnology is large scalability to commercial sizes of
capacities more than 50 MW,

Mon Cencentrating type (Photovoltaic)

A solar cell, or photovoltaic cell (PV), is a device that converts hight into electnic
current using the photoelectric effect. The photovoltaic cells produce DC power,
which fluctuates with the Intensity of the irradiated light. This usually requires
conversion to certain desired voltages or alternating current (AC), which requires the
use of the Inverters, Multiple solar cells are connected inside the modules. The
modules are wired together to form arrays, then ted to inverer, which produces
power with the desired voltage, and frequency/phasa, A typical PV based solar
power plant connected with the grid is shown at Fig A9

EH ¥ Sl

Fig-A.9 : Grid Connectivity of Solar Power Farms
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Small Hydro Power Stations

Hydro power projects are generally categorized in two segments i.e, amall and large
hydro. In India, hydro plants up to 25 MW capacity have been categorized as Small
Hydro Power (SHP) projects. While Ministry of Power, Government of India is
responsible for large hydro projects, the mandate for the Small Hydro Power {up to 25
MW Is given ta Ministry of New and Renawable Energy. Small hydro power projecls

are further classified as

Class Station Capacity (kW)
Micro Hydro Up to 100

Mind Hydro 101 to 2000

Small Hydro 2001 to 25000

Small and Mini hydel projects have the potential to provide energy in remote and hilly
areas where extension of grid system is un-economical. The plants are often
operated in isolation or are connected to local grids. These projects are eaconomically
viable, environmentally benign, need a relatively short time for implementation and
are not generally affected by the constraints associatad with large hydro projects.
Schamatic of a typical small hydro station Is depicted at Fig A.10,

Filg-A.10: Srmadl Hydro Power Plant

A small-scale hydroelectric facility requires that a sizable flow of water and a proper
height of fafll of water, called head. Small hydro is often developed using existing

dams or through development of new dams whose primary purposs s river and lake
water-level control, or irrigation. Occasionally old, abandoned hydro sites may be

purchased and re-developed, sometimes salvaging substantial pars of the
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installation such as penstocks and turbines, or sometimes just re-using the water
rights associated with an abandoned site.

Application of RE Technologies in Indian Context

In Indian context, with increasing wind penetration, it is desirable that Wind turbine
musl support grid operation like any other conventional generators in terms of
ancillary services support like voltage control, frequency response atc. It must also
contribute positively to system stability, faull recovery, power quality and the
performance of the protection system. With latest technology development, above
features can be incorporated in DFIG as well as Synchronous Generalors
Therefore, in India, adoption of technologies in WTGs with above feature is
desirable.

In India, at present, majority of Solar generating plants are through Mon
Concentrating type ie. Solar PV and CS5P is still at very nascent stage of
development, CSP being more efficient and economical for lamge scale
establishment, this must be encouraged in coming times. In addition, solar thermal
with storage (molten salt technology) can be used as manageable / dispatchable
generation, which may be immensely useful to meet intermittency of other

renewables to a large extent,
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