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BoE BIKREBEREEGOREBRE (8 1REKYRAH)

5.1 REXNERMICE T HEKREEEORE
5.1.1  Maharashtra M
() BAKIEEOLENM:

Maharashtra ML, £ > FEWNIZBWT, b REREBKBEOHBERT v L2 HLTE
D, KoT, CEA IXFEMAET 2 EE R CTOBKBERIICIBNT, EEREH 2 RiT &
#Z 2 TuW5, —J . Maharashtra JNBUFIZEHARIIC, REOFHARREZ AL —ZETLHZ &
%%@LT%D\%®W§ﬁjm0$ifﬂk%%%$%7ﬂMMWJTﬁ% % 5,000 MW % B
T DHEVSTZEHETH H, Maharashtra MIZIBW T, F/KFEEITOBF Z > T 5 Water
Resource Department of Government of Maharashtra (GoOMWRD) 3, 58 RHF~D/NT 27X
U —DOHHGIZ XV EERTOLEEK D Z L, BN, B — 27 B OMER L WS TeBLED
5. BAKFEENEM D FEITARERRINEO—>2 LB X T 5, Lo L7225, Maharashtra
INBUR = 2L ¥ —8 3 X OFEIN TH KB ERT O &EM 2 7 % Maharashtra State Power
Generation Corporation Limited (MAHAGENCO) (%, #H/K¥EIL. KRBT, m=a A b
THHDT, EITKNFEEZHEL T ZEE2RBITBNTEY . H/KIEEOIITITIHE
I CTdH %5, MAHAGENCO (2L % &, BER% D Ghatghar £5/K B EHTDO3E =2 A b A 7 INRKWh T
& % DIZX L MAHAGENCO DK /)3 EEFT O F-H)FEE = A ME2~3 INRAkWh L D Z & TH D,

B 728 & L Cl. Maharashtra N B IZ I BORARE BRI ED - B EE 2 IEST4 5
VENRH D, 2016-17TFEOHEMEE U TUILL FREE STV S,

Item Estimate Target
- Revenue deficit / GSDP rate: -0.17 % 0.0 %
- Fiscal deficit / GSDP rate: -1.59 % -3.25%
- Total debt stock / GSDP rate: 16.15 % 22.64 %

AR R & FRE JNILE 14 [B] Finance Commission #55 E\ZFo# S vz BEME Z 2k LT\ 5
BUR CTIN O M BUE B OBLE N O . FRCMBURTF A MR 2R 0 INBUS A /K B EFHE D 72 8
DIFFEELRr =V ANEZIT) ZENRARERTHDL EEXHND, —MKMIZ Finance
Department & U CITFFICH KRB A EET 2 b 0TIy, EHFEEMZT-doTx
JL ¥ —I% Energy Department 33 &2 U8 Water Resources Department (2 2 D IRE I 415,

Finance Department (2% 9% a8 TlX, INBUF ORFEDS VIR & 72 2551 TI3E M 0 AIZiX
TR T, MAHAGENCO O X 9 2B B SARITINCEKIF T2 2 L 2 BEDOERICBWTE
EHEXITORZT LWV EZDREINT,

Q) EBIEI X —DIES» SR S L EKREED ATRENE

T ITIE, TR D = — X LR ATREZR XK, B E G IS, R RS D RE )
&V S MEIA B Maharashtra N2 361T 2 B /KBIYE = — X2 083 %,
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1) TR =— X LRI TR xR

Maharashtra M DOFE)FFEEIL, EHE, ©— 27 FHEE GEFGHRMEMA B, 2014-19 O
EEORT, BIET84%, E— I TETIXT0%N AT TWD, ZOBHERMOORE
B, BHBRITBETIIEN T T ADORY v a V TLEEL TS HOD, 2019 FEICITE &
TH2.4%, B — 7 FETH02%&E0 LIRS 2 B L Th 5,

FHERTEET R L —T DWW T, INBUFIE 2020 4F & CITEAEE 14,400MW (2 F TIEKT 5
EWVIH RO TEOIR BAEZITHH L TS, ZOHTIE, KEEREEZTIRO 20 (5iRICH
72% 1,500MW I[ZETHEKRTHZ L & LTWD, 2015410 HDOT —# Tik, 1 HOKRKE
ERARFFEDZEDKI 3,500 MW & 72> TWND Z L ZEEE 2 5 & KGO KRIE/REANIC L5 H
TOEAL, EHUTKHE L2 ORI DN T, HER L TWL BERH D,

29 LEEEEEROKBREINL, 5%, SERMOLE/EELR Y ZERBEIND,
B, BEFOEKIEE (1 1) 250K IBETHELTWD OO0, ke, Biko
SR THLRBLONE I DIFIARHAT, FIMNTHE S 722 STV,

15,000 MW 14,400
Solar
10,000 - 7,500 m Waste Power
6,706 W Biomass
i 330 — Bagass
5,000 7 Small Hydro
4,442 5,000 Wind
0
End of FY2014 FY2019

source : Power for All Maharashtra, MOP, Feb., 2016
Figure5.1.1-1 RE Capacity Addition from FY2015 to FY2019

Table 5.1.1-1 Major Pumped Storgage Projects in Maharashtra

Location Capacity Stage
Warasgaon 1,200 MW DPR is in progress
Panshet 1,600 MW The work of investigation of the lower dam
could not start.
Varandhghat 800 MW The work of investigation of the lower dam
could not start.
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2) M TOHKIEEEANICKTT DAL o ADFE

Maharashtra M TiZ, H/KIEEHOFE - % & BT OFEEFFLA L2 0 | NN OREGERH]
TEHEKRFEEOZNI T 2 WIROAHIEDNA S22 > T D, AT j:i%ﬂ@ﬁ BT D FHE
HEBITMKEIRE N EEE L, —HREFTOEEIIMOFESLNH D Z LI2R>TW0 D, K
FIFAE B LI ER BT Tl 4% OFEHICHA T RET RV F — 0)j<§i§§7\%f SR
DL EACE M DT, BKFEEORFE - BAZERLTWD, —, MzxrF—HE
L OYNFE B4 (MSPGCL) 1, HBAKIIHE A MA@ 25 2 M 5. BKFEETIEL
KNFEEFOBEANZ ERL TN D,

FRRNEEE XD &, MERAY U AOIENEELRWRD . RN TOEKIEEDFHE
MNIFEL WD L RIAENS,

(3) HiKkIEES

Maharashtra N2 RBVNT, LU FOB/KIEEEE ST S 7=,

Table 5.1.1-2 Pumped Storage Projects planned in Maharashtra State

Name of PSPs Capacity (MW) Remarks
1. Warasgaon 1,200 Under preparation of the DPR.
PFR has been completed, now S & I stage. But, S & I has
2. Panshet 1,600 . .
been suspended due to agitations by local villagers.
PFR has been completed, now S & I stage. But, S & I has
3. Varandh Ghat 800 o .
been suspended due to agitations by local villagers.
4. Kodali 220 Under preparation of Preliminary Investigation Report
. The project is planned to be done by THDC and NPCIL, but
5. Humbarli 400 . i
it has been stopped due to issue of forest land.
6. Malshej Ghat 200 DPR was completed. The PS? is executed by THDC, NPCIL
and the state government, but it hasn’t commenced yet.
7 Mukthel 110 PIR stage. The prloject has no issue on forest land, so it is
regarded as attractive.
8. Ghatghar Stage-II 125 Under investigation
9. Chikhaldara 400 DPR Stage*
10. Atvan 1,200 Pre-Ir?Vt:?tifgation Re.port s'.[agc?
The site is included in a wildlife sanctuary.
11. Konya Stage-IV 400 PIR stage: The site i.s included in a wildlife s.anctuary.
NHPC is interested in the development of this PSP.
12. Nive 1,200 PIR stage
13. Nandgaon 500 Rejected in JICA Survey in 2012 due to Reserved Forest
The construction has been suspended due to significant
14. Konya Left Bank 80 . )
increase of the construction cost.
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Name of PSPs Capacity (MW) Remarks
15. Ulhas 1,000 Rejected in JICA Survey in 2012 due to Reserved Forest
16. Pinjal 700 Ditto
17. Kengadi 1,550 Ditto
18. Jalong 2,400 Ditto
19. Kolmondapada 800 Ditto
20. Kalu 1,150 Ditto
21. Sidgarh 1,500 Ditto
22. Amba 2,500 Ditto
23. Chornai 2,000 Ditto
24. Savitri 2,250 Ditto
25. Madliwadi 900 Rejected in JICA Survey in 2012 due to Reserved Forest,
(Madhaliwadi) Wildlife Sanctuary & Important Bird Area
26. Baitarni (Vaitarni) 1,800 Ditto
) Rejected in JICA Survey in 2012 due to Poor Accessibility,
27. Morawadi 2,320 T .
Wildlife Sanctuary & Important Bird Area

. Rejected in JICA Survey in 2012 due to Reserved Forest &

28. Gadgadi 600 e
Wildlife Sanctuary

29. Kundi 600 Rejected in JICA Survey in 2012 due to Wildlife Sanctuary
30. Aruna 1,950 Rejected in JICA Survey in 2012 due to Reserved Forest
31. Kharari 1,050 Ditto
32. Jalvara (Jalware) 2,000 Ditto
33. Paithan 12 Already Commissioned and Operational
34. Ujjani 12 Already Commissioned and Operational

source: JICA Study Team

RO EFH B OME Z LI TIZRT GEMIE Appendix 5-4 #5M8), BIfE., GoMWRD (%

FREDOFEICFEEH D No.1 75 No.12 OE/KFEERHHEINHEOMREMENR H 5 L L TR, =0
ERH I OAFHIE8ISSMWICET AL 1278 Y= o9 E 10 #4553 GOMWRD O 7 1 ¥ =
7 RThU., YD 2SN THDC D7 a7 N Thb,

1) Warasgaon

i

GoMWRD (%, Warasgaon 57K 38 #7173 Reserved Forest O [ij#H 3 0> C, Maharashtra )/
TR S NI KEBFHBE O P TR LENIMNIZEEZTBY, NHPC HbRILERTHD 2
GOMWRD (2 L% & AREPKIFEEFHEOBHIIZEE L, 150 NRREOERBENS LI/ 5 L
ELTWDR BUED E Z A, KEGRFEEFTOERICKATT 2 ERITNRNWEDZ ETH D,
2012 FE SN S 7=t JICA HEICE W T, L7 40— ) T 4 f{EITEMFATHY | &
FHIUIE 1,000 MW & BEES HRTUW =3, 20#%,. GOMWRD (ZERKH /1% 1,200 MW & &,

B L., BIfE. DPR Z1EiHTh 5,

! GOMWRD, “Hydro Power - Pumped Storage” for CEA's meeting on PSPs, p17, 20" June, 2016
2 Minutes of CEA’s Meeting on PSPs held on 20" June, 2016
3 JICA, Data Collection Survey on Pumped Storage Hydropower Development in Maharashtra, October 2012
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2) Panshet } Tf Varandh Ghat 1]

Panshet 72 © TMNZ Varandh Ghat #57K 58 8 &HH X, AN L7 Warasgaon 57K 38 BT & (2
2m2$:%%éhﬁﬁmnmA%§:ﬁwf%%én\m%ﬁﬁi%n%anmmm1mm
MW & BiES BTV Y, Z0%., GOMWRD IZERK 14 Eh 1,600 MW & 800 MW
ERELTWS, L7 —YE VT A ffliEIZE BIZ EFLO 2012 0 JICA A& ORI S
INTHEY, GOMWRD [FBIE, ZD 2 SDOEKBHFEGEZ S& I AT —VIZHFHLTWD,
L2723, GOMWRD IZ K 5 & FHEHEOHEDERIZ L 2 LW BCHEE)Z LV | 7
BERELTE LT, Zh b OBEKBEEFEILPHR L TND 2,

3) Kodali #fH

Kodali #5/KFEEFHENT, 2015 4F 10 H 27 BIZBE SN BKBEEICEHT 2V -2 va v
TO CEA L LD HKBEFIRBICBIT LA ROV FIA] LW T LBy TF—va T
IS TER Y, GoMWRD 73 Economical Investigation Report 2 Maharashtra JNEFFICHEH L
7LD L THD % GoMWRD IE, Z Ok HER % Preliminary Investigation Report (PIR)
AT =V LTV D,

4) Malshej Ghat % O° Humbarli 78]

Malshej Ghat 72 5 ONZ Humbarli 57K 3851 E1X THDC OFFETH Y . GoOMWRD O DT
%72 7, Malshej Ghat #57/K 3% ‘HﬂDszi% (ZHAKGR S ALz s, JEFIBESE CTd 5 THDC,
NPCIL, Maharashtra /NEJF O THEEXEDOZELAN SN TE LT, RIEER THPIHRE-T
VN 7euy, — 75, Humbarli 57K 38 &5 7 13 Konya Woldlife Sanctuary O & IEIZFHI S TERY |
Forest Clearance 5 &2 O} Environmental Clearance % 45 C & T 2\ o DIT, B A L T
%%,

5) GoMWRD & DHRIFIZH B /M 72 o T

2016 4 6 H 20 HIZ CEA 3B L 7Bk B EICBT 2 2 TD GoOMWRD D7 LT —
vailkb e, T E TIZEl X7z Warasgaon,, Panshet, Varandh Ghat, Kodali, Malshej Ghat
5 & OV Humbarli #57/K F EFH MM 2 T, LT O/ #E 723 Maharashtra /I TU A k7 v 7
EnTVn5 Y,

Mutkhel $5/KFEEEFEE PIR 27 —VIZH S TR Y ERHIIZ 110 MW &AL b
TW5, ROk %fi X5 & ARE/KIEEGEIIT, Warasgaon H5/KFEEFHE D X 5 12 Reserved
Forest DN IEND T, EMHD/NI WD, A TH D L Tnd,

Ghatghar #7K# EFFE (Stage 1D (IBIfE, ARSI HFH I TRV | EHEH 0O Ghatghar
%m%ﬁﬁQwMW)@%mm%ﬂ%Lf1%MW@&%%ﬁ5%@f%éﬁﬁ%ﬂui

4 JICA, Data Collection Survey on Pumped Storage Hydropower Development in Maharashtra, October 2012
> GoOMWRD’s Reply to Questionnaire from JICA Study Team

% CEA, Indian Scenario of Pumped Storage Hydro Development, 27" October 2015

7 Salient features of Malshej Ghat and Humbarli PSPs
(http://thdc.gov.in/Projects/English/Scripts/Prj_Features.aspx?Vid=168)

8 Current Status of Malshej Ghat and Humbarli PSPs

® GoMWRD, “Hydro Power - Pumped Storage” for CEA's meeting on PSPs, 20™ June, 2016
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Ghatghar £5/K 5 BT O EH H /11X 375 MW 1Z72 5,

Chikhaldara #/K B EFHEIX., ERLOFEFFTIL, DPR AT —VICHHEINTWE DY,
GOMWRD & OHEENSHHIMT 5 & PIR AT — TlIARW RIS 5, EREH X 400
MW & RS BTV 5,

Atvan 35 JX OV Konya (Stage-IV)E /KR BRI HLIZ PIR A7 — V2SN TED ., ﬁﬁ‘%ﬂj
INFENZT 1,200 MW, 400 MW &Eﬁ% BITWD, LLZeis, ERloaFekic
L EL Lo Wildlife Sanctuary [ZAZE LTV D DT, HKFEER 1‘75%9%@%?5 z
LIIARFIREE RS Tnd

Nive /KRB EFHHEIL PIR A7 — VIO INTREY . EEEIIT 1,200 MW & D S
TW5, ZHNUADERITE N1,

6) Nadgaon 7]

Nadgaon /K ¥ E & H1Z, Bk L 7= Warasgaon, Panshet, Varandh Ghat /K 3 &1 & 312,
2012 FEIZ SN S L7z oD JICA FAEIZ IV TR S 7223, FHE LAY Reserved Forest WIZAF
1E9 5% & LT, kBB SIS Tz 1,

7) Koyna Left Bank F1H|

2015 4210 A 27 BICBAfE S 7z THKBEEOBI L HAEFTRRT XL T — L ORE] L)
J—7vay X ThAAINTE LY 2 22X D &, Konya Left Bank #5758 B iy 13 adtix & 4
HENTHED . GOMWRD & DHEFRICE N T, AEAFKEREIL, B2 hOBEROR
W, BEEPFWLTCNDLEDZ ETHoTZ,

8) CEA IC X » THEIESN-3HE

2015 45 10 A 27 RICBfE S e THKSEEOMSE & AR XX — L OfE] L)
V—rvay 7 TRMESNTE LY a2 A2k D e, CEA 233 L7k FEERE L LT,
Maharashtra /Il Tl 20 DOEKFEEFEA Y A FT v 7 ENTW5 % LasLans, BhciE
B L T\ % Paithan 72 & ONZ Ujjani £5/K 5 ERTLASN O 18 D OE/KFEEREIL, 2012 FI2FEhE
ST JICA FAIZF VT, Reserved Forest, Wildlife Sanctuary, Important Bird Area @ ]

FEIC XD, BKBIREME S STz B, Xo T, AREICBWTH, Zhbo
BrRAf ST K I BRI A BT R A[RE & e 2 &I LT,

(4) Maharashtra JNIZFHE SN2k 70 Y =7 b OBRE « #E21F#®

Maharashtra MIZFHE S 72 34 DEZKFEEF KD 9 B Malshej Ghat & Konya Stage-1V I£Z 4L
A 2008 - & 1998 FAZBRBEAKGR 2 HtfS L TV %, Humbarli, Mukthel, Ghatghar Stage-II, Konya

19 JICA, Data Collection Survey on Pumped Storage Hydropower Development in Maharashtra, p8-6, October 2012

' Central Board of Irrigation & Power, Base Paper for Workshop titled as “Pumped Storage Development and Integration
with Renewable Energy”, p4, 27" October, 2015

12 Central Board of Irrigation & Power, Base Paper for Workshop titled as “Pumped Storage Development and Integration
with Renewable Energy”, p10, 27" October, 2015

'3 JICA, Data Collection Survey on Pumped Storage Hydropower Development in Maharashtra, p8-6, October 2012
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Stage-1V, Nive |ZPRFEXNIZALE L T %, Malshej Ghat, Chikhaldara, Atvan (& Eco-sensitive area
WA TWD AR B 5,

1) Warasgaon /KB HFE

Warasgaon #5/K38%E F#1T Pune 2 & Raigarh WRICALET 5, - OORF/KMASHT 72 127
SNDHEIETH D, e T LHIFIHIZE N [HEBERTERAR) & TDHHEH) Th D,
Pune J% & Raigarh D AN DIZHREESHEDO HH HFIEIXZNEN 3.7% & 1.26%, 1,200 AL
FOBERHEE STV D,

Warasgaon /KB EFED BIA LA— MIFEEER I TRV, BlRER CIE SR 3E5THE JE
BOA > FEIC LB RERIFHR S TOARY, EROERERX T, BABERE “OIT
EBA) L EMSARNER v b AR v b PRNICEERHEHIE LTV D, FTHSFE STV
Talula — Mangaon %, Western Ghats 4=78% 8§ Z: 5 23(The Western Ghats Ecology Expert Panel)
|2 &> T Eco-sensitive Zone I[Z45ET 2 K 9425 ST W5, FHEFHHHEIDIZIZ, 7V T Y
DRI N T OBEROAE BT FE LRV, FEFEMIIL, FMWEKRPLEIZR D, &
BT DA O HERE IR,

2) Panshet H/KIEEFH#

Panshet /K% E F3#IL Pune & & Raigarh RIZAZET D, - DOORP/KHLAHT 72 12 HER
NDHEHHTH S, Bl T THFIRIZZERZ TEIERBERM ) & THHER) Th 5,
Pune If: & Raigarh WO AN DIZHETKED SO HENEIXENEIN3.7% & 1.26%, BHsl354
LW EHEE SN TV D,

Panshet /K FEBEHFHD EIA LR — MIEZIER S TR0, BURE R Tl ge 65T
A v FEINC X 2R RIIMERE ST ey, EREE#EX Tid. EBA ké%%’?ﬁ@ﬂ‘ v b A
Ry FPNICEZEFEHAALE L TWD, FHSEHE S 41TV 5 Talula — Mangaon [X, Western
Ghats A=1&-% B2 B 23(The Western Ghats Ecology Expert Panel)|Z L > T Eco-sensitive Zone (Z
FBETDHEIMEINTWD, FREFTHHRILIZIZ, 7TV U T OO A
BIRIIAFE L2, FEERMITIE, ﬁk%ﬁﬁ}ﬂﬁldég 0%, BBEZT HARMROERIIA,

3) Varandh Ghat Z57K R 8 F3£

Varandh /K58 (X Pune & & Raigarh RITAET 5, —OORKMA B 7 12w
NWHEHETH 5, FEFHEHE DO AT FIC THHER] TH %, Pune ¥ & Raigarh
DNNZFREIIED (E D HHEIEIXENEI 3.7% & 1.26%, Data Collection Survey on Pumped
Storage Hydropower Development in Maharashtra (JICA, 2012)IZ & 5 & BHRIX EMCRAET D &
HESN TN D, BEROIIL L0y, RENLEIIANH, TP EMICIIFRETIAOH
AN

'Y EBA(Endemic Bird Area)i, £ B HURIREFE O EE /L BRI E L CR—RIA T A v —F 2 a FANEREL
ToHIR G, ST 218 EATMEE SN TV D,

B EMSEEER Yy B ARy F &I LV OBEFRECD R &b 1,500 O BEAREYAAR) 24 L, HulNIC
LSV DER (D7 &b T70%DAERBMILLR) BIFET HZ L TERIND, MRAYICIREN B2 22 Ml 2
W35,
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Varandh 7K R EHFHED EIA LR — MIEZAER I T2, BURE R CIEF G EEE O
A ¥ FEIC X 2 RGEXITHERR STV, EERIREX TIX, EBA LAEMSHRMEDR » b2
Ry NI EFEFHEHALE LTV 5, Data Collection Survey on Pumped Storage Hydropower
Development in Maharashtra (JICA, 2012), F#235HE & 41TV % Talula — Mangaon (&, Western
Ghats “EfER B2 B 23(The Western Ghats Ecology Expert Panel)|Z L » T Eco-sensitive Zone (Z
FRET 2L ORE SN TWD, FEFEMELIIT, 7TVT7 7R AN T OBEHO A
BIIIAAE LRV, FEERIZIE, AR ﬁ)%% 0%, AT HARMROERIIA,

4)  Kodali /K ¥ EFHE

Kodali 7Kk F 1% Kolhapur WIZAZiE 3%, BEX @ Tilari HEP & Tilari Project 23 VY &
DT, Fric 7oKz a9~ 2 5L 722V, FEZEF MR 12 00 H A TS Tk
& THibK) ThH 2, Kolhapur WO N THZFREEED (5D 5EIEIEL 0.78%, REUEBIZOARHE
P MR T A LR,

Kodali 57K EFHED EIA LA — MIELEERR STV, Bl CIERF 35l JE o
A v FEINC X 2 RERITHEGE STV, [EFRAOPRGE X T, G M T A AR ~
N ARy NNICHLE L, FHEHI S 1.5km O & 2 A EBA DMLE LT\ 5, FEFHEHIE
NUHV N T OBEAMOERIRNICILET 5, FEFMITIT, HFHARPLEIZ ﬁéo%ﬁé
ZAT D AR BRI A,

5) Humbarli £k 3

Humbarli 57K %88 313 Satara R IZ7E 3 5, BEFX @ Shivajisagar (Koyna) F7/Ki2s Fith &
LT%W%ﬂétb ey B2 T 2 @ik T 5B Ch 5, FEFTEHLE I O HHIF H X

FIZ THHEMH) & T8tk Th 5, Satara DO NDIZHEETED 5 5EE1E 0.99%, KB
R N EHUROH T A E TR,

Humbarli #/KFEFHKD EIA LAR— MIELEERS L TH 2Ry, Bl Fiid | Koyna
Wildlife Sanctuary & Sahyadri Tiger Reserve . Western Ghats World Heritage Site NIZZE 35,
EBRERFEX TIE, EMBERIMEAR » b 2Ry PN KBA 725 2km, EBA 775 Skm D & Z %

ZALET 5, FEFHEMIL, XAV N T OBEMOABIRNICAIET 5, FEEMII
MHGED BN 2 D, B AT D RO EFEIL A,

6) Malshej Ghat /K 3 B H ¥

Malshej Ghat $5/K3FEFH#IL Thane & & Pune RICIET 5, b BEEO»S EF),
T A HER T S CH 5, FHEFHEHE D O EHR X EC THHER ) T %, Thane 7 &
Pune RO N HIZHRERED 5 D BIEIT LN LN 13.95% & 3.70%, FHEEHIT, fFET
Y 7 (Scheduled tehsil @ 4. Murbad tehsil & 18. Junnar tehsil)PNIZ & 5, F3ERTEHI LRI A
RORHRE L HUH T RIA TV RUY,

Malshej Ghat #7KFEEHEHD EIA LA — MIERFEATH D | 2008 FIZEREEARNIHEIT S
TG, FEF WM S 5km LI, Kalsubai H B AEEMIREXKIR N H 5, FEE i
X, XAV EZ ET VT YU OBERMOARBIMIAIE T D, FEEMIIIRMIAGE A L
725 B % 5 T D RO E I I A FTE L TIEIARBH 72 MOEEF site |2 X 5 & Forest Land 49.4
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+174ha LEE L STV 5,
7) Mukthel $7K 5 EH 3

Mukthel #57K388E F313 Ahmadnagar RICAZET 5, BERX D Lake Arther 25 Tl L CTHW
DAL, Filcie BME T AR T HEHE EMEE SN D, FEEFHEIME L O LRI R IE IS TR
fEHL) T&H 5, Ahmadnagar WD N DIZFREHED D 2HIE 1% 8.33%, FHHEFIEMHIL, &
= U 7 (Scheduled tehsil @ 16. Akole tehsi)NIZd %, FHHEIZ L 2 BHEAC LI OfF H I A
Th D,

Mukthel #KFEHFIED EIA LR — MIER I IL TV eV, Edilx, Kalsubai H B/E4EY)
PREXIENIZH B, FEFEHIT, XAV T ET VTV T OO L BIANASIET S,
HEFR I BRMAGED VB 72 D, B E T DARMRO R IE A,

8) Ghatghar Stage-I1 /K38 E F3E

Ghatghar Stage-11 #5/Kk ¥ % 31X Ahmadnagar % & Thane WRIZAZ{E T %, BERX ® Ghatghar
HEP @ bz B LTHWD O, B2 T 2@k 25 Th 5, FHEFmiE
WO EHRHIZEZ THHEM) ©H %, Ahmadnagar 2 & Thane WD A DR EHBIED & 8
HEBIEZENZN833%E 13.95%, FHIZ L DB HUA OB HRIIAHTH S,

Ghatghar Stage-11 #5/KHEFHED EIA LA — MIER STV, B, Kalsubai H %
AEYREXINIZH Y . AR v ARy MD Skm BTV 5, FEFHEHIT
NUHN T ET T YU OBRIOEBMIMIALET D, FHEIMIITRMAGTE R L EIZ

Do RBEZT DM OMERIIA,

9) Chikhaldara £57K 5 E 3

Chikhaldara /K38 EHE T Amravati JRICNLE 5, FEFHEHE I O H#F X320 T
Efh) THH, Amravati O N OITHEEED 5 5 EIE1T 13.99%, FHHEIT L 5 KRB
SONRHUE U X RIA F TR0,

Chikhaldara £5/KFEEFFED EIA LAR— MIEK STV, B, Melghat WLS 7225
0.5km, Gugamal NP 7>% 1.5km, ,Melghat Tiger Reserve 7> 5 2.9 km, KBA 75 1km DOALEIZH
Do HFHRTHEMIT, XU AN T OBEROABIRNICALE T D, FEENEIIIBRAAGE
PR D, WBELEZT D HRMOmEFEIT RN,

10) Atvan /K FEE ¢

Atvan $5/K% % %313 Maharashtra /Il Pune % & Chhattisgarh JN Raigarh WRIZAZET 5, BE
#X D Pawna Lake 28 Bt L CHWHN D720, TMaHi7- 1@ 23 B TH D, FHEFH
HED O A EF THHERL & TEidk) Td 2D, Maharashtra /Il Pune U% & Chhattisgarh
JN Raigarh DO N DIZHETIED 5 2B & 1T 2N EN 3.70 % L 2713 %, FHEIC K DBIHEC
THUNADIEHRIIAHATH 5,

Atvan Bi/KFEFHED EIA LAR— MIER ST, F¥EGHE ML, KBA, EBA, &
Mk v b ARy FNIZH Y . Sudhagarh BFAAEMMEEXILN D 7 km ONEICH DH, FH
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ERTHML, XAV R TRT VT Y U OB O BBIMIALET D, FHEFERMIT TR
RBREN 2 D, B ZT DRMROEEIIAY,

11) Konya Stage-1V /K38 F 3£

Konya Stage-1V #5/K 38 EF 313 Satara WRIZ7E T %, Shivajisagar Reservoir & #a% Fitz H
VOEHETTH D, FEFIEME D O EHIATIT IS THHEM) & TEibk) TH D, Satara
DN PNZFREFIRD 56 2 FI5 13 0.99 %, HFHEIC L 2B LHIUH OFHRIT A TH 5,

Konya Stage-1V £/K B HED BIA LA— MIER S AL TI Y | 1988 MFIZBRIEKGE & U5
L CUW%, FEGHEHE, Koyna WLS, Western Ghats World Heritage Site, Sahyadri Tiger Reserve,
SRR Y ARy FRIZH Y, KBA 25 3km BV TV 5, FEFHEHIX, <> v b
Z OO AERIBNNLE S D, FEFERIIIHRMEKE R LEIT R D, BEZT 2 /MO
[y (N R

12) Nive ks EF3E

Nive #5/K%HEF3£0% Satara R & Ratnagiri WA IZ(7E 35, Shivajisagar Reservoir 23 5
NoEZExoNLTD, EMELITI T E B/ ICERT 3B TH 5, FEFEMELO -
HRIHIZEC T8k ThH D, Satara B L Ratnagiri FD N IZHEESED 58 5HIG1T%
NZH0.99 % & 1.26 %, FHRIZ L 2B LHIH OFRIT T TS 5.

Nive /KB EFED EIA AR — MIER STV 70, FEEFTHE T, Koyna WLS, Western
Ghats World Heritage Site, Sahyadri Tiger Reserve, EBA., EMZFEMER v b AR > FNIZH 5,
FEFEMIL, XA T OB OARNICAET 5, FEEMITIIFRMAGTE LB
705, $BEE T DARMOERIT A,

ERFEARISH
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Table 5.1.1-3 EIA process and Protected area of the projects in Maharashtra State

Project stage Domestic International®® § z
@D
m =cl| S =1 m2> & < S3T
conaci > | & |o_ 15959 & |31EZ| 3 & |,2|z5 | &8 [g82x
Name of PSPs g\a?lvcl)ty olc|laoloe v | g | g | = g S 3 é 2233 S 3 g 2T | = = |28 |3 3 o 3 3 & : | Remarks
Sl |m| 3 R n|=|9 8 D ca |esle3| =@ g |83l 8% @ w <53 3 3 =2 9
bl = Pl Pyl m @ S = SIS E @ = = > = g o 1] = ® o =S
> ] o DX |s8|sS 2 o |BZ| & 3 Sz l28] 3 S &
@ I 3 |» So 5 = |3 = Q ZE= AN 5 P =23
X 3 S|l < 2 T |8 > @ > < |EF 6 - =4 ]
%] @® 2w @ ] 3 3 @ o
(] ‘l_-D" D
3.7%
1. Warasgaon 1,200 u/p - I 1 and
1.26% Level 1
3.7%
2. Panshet 1,600 0/G - 1 1 and
1.26% Level 1
3.7%
3. Varandh Ghat 800 O/G - I 1 and
1.26% Level 1
4. Kodali 220 C - 1.5km 1 Tiger 0.78% | Level 1
5. Humbarli 400 0/G - 1 1 I | 2km | 5km 1 Tiger 0.99% | Level 1
13.95%
6. Malshej Ghat 700 C (21338) 4.3km and Sehoduled
3.70% Level 1
Scheduled
* _ 0,
7. Mukthel 110 C I 8.33% Level 1 | tehsil
8.33%
8. Ghatghar 125 + | C - I skm and
Stage-I 13.95% | Level 1
9. Chikhaldara 400 C - 1.5km | 0.5km 2.9km lkm Tiger | 13.99% | Level 1
10.  Atvan 1,200 * C - 7km I I I 3.70% | Level 1
10.  Atvan 1,200 * C 1 1 27.13% | Level 1
Monitoring
1.~ Konya 400 * C EC 1 I I | 3km 1 Tiger reports were
Stage-IV (1988) 0.99% | Level 1 | submitted.
0.99%
12. Nive 1,200 * C 1 I I I I 1 Tiger | and
1.26% Level 1
13.  Nandgaon 500 ol Tl e s -—- el Pl M R
15.  Ulhas 1,000 o R
16.  Pinjal 700 o R
17.  Kengadi 1,550 o R
18.  Jalong 2,400 o R
19.  Kolmondapada 800 o R
20. Kalu 1,150 o R
21.  Sidgarh 1,500 o R

'8 Locations of KBA, EBA, Biodiversity hotspots, and Alliance for Zero Extinction Sites are referred in IBAT (https://www.ibat-alliance.org)




Cl-s

22.  Amba 2,500 o R
23.  Chornai 2,000 o R
24.  Savitri 2,250 o R
25. Madliwadi

(Madhaliwadi) 900 © R
26.  Baitarni

(Vaitarni) 1,800 © R
27. Morawadi 2,320 o R
28.  Gadgadi 600 o R
29.  Kundi 600 o R
30. Aruna 1,950 o R
31. Kharari 1,050 o R
32.  Jalvara

(Jalware) 2,000 © R
33.  Paithan 12 C
34.  Ujjani 12 C
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51.2 Odisha M
(1) BKRIEEDOLENE
Odisha B = L ¥ —44 72 & ONZ Odisha Hydro Power Corporation Limited (OHPC) (%, LAF
OB LY | BKIERELZHET LB TH D,
- BE—7ENOfEk
- KEGERERRIIHEE & WV o T A K E WHAERTRET XL —H RO ES O RKHE
NI D S EE R A DL TEA
- BKIERRR A HEE T D R EBUF O S5 E

MR 708l & LCid, Odisha JNEFIZWEORAVE BEICE D b vz BIEEZNEF 3 5 S 3
N5, 2016-17 FEDO HIEE L CTIILLFARES N TV D,

Item Estimate Target
- Revenue deficit / GSDP rate: +0.96 % 0.0 %
- Fiscal deficit / GSDP rate: -3.79 % (-3.48 %) -3.50 %
- Total debt stock / GSDP rate 16.96 % 19.58 %

MBORTIZOW T, ZoOEZPFHE L7c, [FJNTIX UDAY StEZERH L TRV, Thni
FRBUFICERD BNTZHEITIE3.79 %L /oD, Lol WMBORREEEOFHHRICH VT UDAY
FHEIC L 2 AMIIINEB L LTH T b LN E W I —LIZHEV, ZDEHREZRI L TEHE
T5L348%E 705, HBEOHAEIZ XV Z 14 [A] Finance Commission & 28 S fEIE 4 i
YD Z L b, MEBERICIEREZHA O RY | MBUEHOBLE D D ITIN SR I BRI %
THEREGOEETEEZITH) Z EIXAMHETH D &5 2 Hivd, —XAYIZ Finance Department &
LU CIIRFIC B KRB EZEB T2 b0 Tidewy, BHEELH-T 200 2 X —JFIT
Energy Department (Z & Y IR7E S5,

Finance Department & OE R TITZLL FTOSEMFTHAD ODA B4 % B AT H I LIZHBRAZ/R L
T2,

- ENES L i L CRE RN R W &
- TuY=l MOHTHEMH AL TV D 2 L

BTOEEMEZIZBW TOMBINEZBLEIHL LOBFEORESETHY . HBFLH Y
AT DIRNA Y FAVE—RIZKD 7 7 A T AZRATND,
—7J7C, OHPC 35K R HE B D 7= ¥ |Z National Clean Energy Fund (NCEF) D77 > N &4

ZHBELEZZENHHALEZ, 770 FTHDHEDS OHPC TIIRE B2 HE TV E N, 5
IK G D T2 KD K %412 NCEF B4 2 ML S 7= aifilix7e < . 2 DO FEBMEIIREHTH 5,

ERFEARISH
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Q) EIEI X —DESN SR S D EKRREED AIRENE

I TR TR 2 =— X LRI ATRE R, BOR, EUEGIMEE. FEEEMM
DN E L Vo T llE A5 Odisha M2 IS1T 2 HKBAFE D AIREMEZ 38T 5,

1) AR = — X LR T AR

Odisha N D E N TAGITIANT > A LTV D, 2010 LIRS R & < FA BAS - 728 ik
KIOBBIIRB b DT, D7 & B EMNIIEY — 7 TEOHBIIIIRER H 5,
7elE L, BRENIRFHEZ HMAICH Y . S%OTEOMOE FRLIEIRFHE DT 2
IZE o T, RFEMMICE— 7 BHEOME BB LT HAHEESL H D,

BEOHAMEERITZEERE 2L, I NIERB O H 2 BEITRHEOLEICKE
7R AE A U Te, L L, Odisha 23 BHE3 RBISE /e AL vTREEEIR O EAGHEN L, 4
JEE— 7 BRI T 5 =— X & @ 5 AR & 5, Odisha I TR % F0MZ 2022 £ %
TIZ 3 GW OFAFEEROBAZHIEL TWDA, ZUIfEkrlilahcnd e —r FHE
(2019 FEEIZ 5.3 GW) DB L ZFDITILHT L2 RER D TH D,

—J5. FIRATRE e fAGRERE ) &\ 9 T, oD HFRBM LN TS, ZhHDH
B, BOIRBGERSCEEN - Y 7 0 — X — OS5 BRIBEA T TEBY . ZhbiZk D
KNG 722 FEAGTR RS RE D IERIT AIA D e\, F72, B RO GBI S D B
LIERVET. T~ FLARC ZITEEE I EFT DO RIEIAAHETH 5, £ ORER,
HLRFREERR S LI AN KD, TAKINIRE DO a2 - G177 T 3¢
e =0, BRBEDLIRY — FIA LOBITIE D,

A% Odisha M CEAATHEBEEEDORIL N RO LND L I IR DDITHEFETH A H, xR F
EEHAEDEDLRNT, HKRELBREDO -2 L5,

Table 5.1.2-1 Major Pumped Storage Projects in Odisha

Name/location Progress
Upper Indravati under preparation of DPR
Upper Kolab before preparation of DPR
Balimela before preparation of DPR

source: Interview to OHPC

2) VTN X —FT LDOFFK

Odisha JNTiZ. ATl [ 7N, Y —) ETANELNTREY, BELZENTISE
GRIDCO NEHLY . Z#% Discom [ZFHIRFE L TWb, ZDOZ &k, BB IZBW T
DO R CHERERE RO,

—IT, BIKBEFTHEELZENIT GRIDCO ICEH-TH LbRITNITR LT, - T
(RDO&@H%WF&L %%@&%&m%ﬁo_&#m%&w\&w9£?%5(mmo
T ZMCENEZMETHEH A ->TEBY ., o T RIIZEIE 2B HOREAIZ

ERFEARISH
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HBRTH D, £ LTSRN OEKEERIL, TRMEED &) iz &R+ 5
FHDIRNBUEIR, lk&HEF ) & D TR OEIRICR L THET D, #ic, EHOEFITE
RS2 N LI BT N EMHFERWAMIC /2D L B F R D,

BAT, YU ANAL Y —HIEIIREIA N TV LT A0, Bk EO 2 A
N RZIZ S LT NA R E MDA TH D, HIMTRAUTEE 22X M, N2
KOEHFEAA FOFTHIUL, BKFEEOITX MIZTL TN THDH, 72, GRIDCO
MO EIEHEANT D Discom CRKHEICE > TH, BAKEED 2 A & XFIHRZ2 W0
AR MEEHBICOEET DT L R,

Z DX 512 Odisha AT D > Z RS Y —FT T, BESIEEESESEREE
B E R R oM & i LT, RUWHFELIME T, 72 PSP OFIE L2 X N EEWN
B3 &59AT, PSP OFRBARTEREL L THIEET S,

3) BROENLEA~

A ¥ RO JE W HIFLUEAE (The Indian Electricity Grid Code (IEGC)i% 2014 4= 2 A, 49.9Hz-50.05Hz

EED BHILTZ, Odisha D & 2 FWEHHEK D 2015-16 FEDE W52 5 &, FBHEBNICH DD

13K 7 Bl EE o Tnb, 50.05Hz 2 HHIBIIA N DLEIC)HNT TEL A B, 49.9Hz
 FESDX9 HICHEFICALND,

INETA U RTIE, BLHFE 1§Eﬁ%ﬁ$%ﬁ¢bf ﬁ%iﬁ%%?ﬂmﬁé’k
MEDoTe, TOTD | FHEED D OEERLFE A EE QOIS 5 ERITAD IR -T2,
L2> LA, Make in India D 5D T, WM EE N, EﬁA%®@m&k PRV, PE
ERZHPLICBEROENERIND Z b TSNS, TOEEICIE, EROBEICET 5%
BHIEDO—2 L LT, Bk EO LIS HE émAﬁﬂﬁﬁﬂmiofw<ﬂ%ﬁﬂ%50

% of Time ¥ Above IEGC band IEGC band M Below IEGC band

CpEpERCREREEE

T - —=== ——— s —e—en e e e e e e ——— AL
TIREE  NiE BEE Bt =600 e e o ey omoel  he

Clarel phber - peoie IRk et 703 - -y 696" @61~ -0 Tt oo

60.2 70.3 67.1
40 Lo Y- NN HNF HE I EHH i BHE 68.0 .55 700

30. - BN SRR B e L EPRIE  ENRE & MLSBE = L e LI, I -

20 -  ———— mm—ms e e EPREE  DERRE MR Rl e P 2

S EEERA

Apr-15 May-15 Jun-15 Ju]l:: -hlml" Sep-l" Oct-15 Nov-15 Dec-15 Jan-16 Feb-16 Mar-16

source: Eastern Regional Load Dispatch Center, Annual Grid Report 2015-16
Figure 5.1.2-1 Frequency Profile of Eastern Region in 2015-
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() HBKIEE
Odisha N2V T, LAFD 4 >OE/KIEEZHENHIE <7,

Table 5.1.2-2 Pumped Storage Projects planned in Odisha State

Name of PSPs Capacity (MW) Remarks
) PFR was completed in 2012.
1. Upper Indravati 600 . .
DPR is under preparation.
Upper Kolab 320 PFRs were been completed in 2012, but no action for
3. Balimela 400 preparation of DPR has been taken.
Possible to be located outside Odisha, so no action for
4. Jharlama 2,500 .
development is taken by OHPC

source: JICA Study Team

FRLOMEEE A LLUTFICR T (FERIIE Appendix 5-13 22 H),
1) Upper Indravati 78]

Upper Indravati #5/K 38 7HE X, BEEX D Upper Indravati Bk %z B U TR L, Tz
BER%X @ Upper Indravati —fi%7K )38 BT O BAPAFT O VRN Frak § 5518 T 5, PFR [R5
% Upper Kolab 72 & TNZ Balimela £5/K 585 HE & & 12, THDC (2 X > T, 201249 AIZ5%
R LTHEY ", OHPC IZ 3 OB OF TRLALLE AR LTEBY, kELTATR Y =
7 NEHED TS, DPR OFEK%Z WAPCOS IZ%7E L T Y, OHPC I 2016 45K £ TIZ DPR
WIERT B Z LW LT %, Lar LDy 5 WAPCOS 13 DPRAERLD 72D IZ B & 72 2 Bl
HIFAAE DN 22 L1 KV 20164 KE TICDPRZFEM S5 2 L TD THREEE B2 T\ 5

2) Upper Kolab #H]

Upper Kolab #5/Kk 38 &E 5T 1L, BEEX D Upper Kolab /K72 & TNZ Satiguda th 2 Z 41 E
& T e 2FHE TH D, PFR 1L THDC 12 & - T, 2012 4F 9 A58 LTV A *L ko
BB T 5 DPR OAFRICIANT 7B & (3, £ OFHIE, OHPCIZ& D&, AV m ¥ =7 b
IEAME U7z Upper Indraati Z57K FEHEEIE LV $ 45 251 ThH U, OHPC |ZHIAE, Upper Indravati
LK EIH B OHEL FH—ITEZXTNWDINETH D,

3) Balimela #f#]

Balimela #5/KFE AR, BERX D Balimela {77k b & U 87212 Tz Brax 4 2 5t
Td D, PFRIZ THDC IZ X 5T, 20124 9 AIZ5EM LT a 2 P ROBRETH %5 DPR O
TERRIZ I T 7o B X 3, Z OB H X, OHPC I2 XL b &, A7 m ¥ =2 ME RO Upper Kolab
At & [R4R, ik L 7= Upper Indraati #57K 3 &5 H L Y $45 5 51l TH VY ,OHPC |LHLFE, Upper
Indravati #5/KFEEFHEOHERELFE —IZEZTVDHEINLTH D,

!7 Pre-Feasibility Study for Pumped Storage Scheme in Upper Indravati Hydro Electric Project, ODISHA (600 MW),
September 2012

'8 Pre-Feasibility Study for Pumped Storage Scheme in Upper Kolab Hydro Electric Project, ODISHA

(320 MW), September 2012

19 Pre-Feasibility Study for Pumped Storage Scheme in Balimela Hydro Electric Project, ODISHA (400 MW), September
2012

ERFEARISH
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4) Jharlama F ]

Jharlama #7K R EEFHEIL, 2015 4F 10 A 27 HICHME S 7z THKRBEOBIRE & A ATRE =
INX—=LDHE] LWVWIHITU—I a7 TRAMEINTZL Y2 AL DL, CEA ITX->TH
EENEETHL P L LR s, OHPC 132 OFFME O BFRICIEIT TITEI L TV 7R,
MMz T, OHPC D= ¥ =7 OHIZIX, Bk T EHM BB MNIMIAFET D EFRETHH W,

(4) Odisha MZFFE SN 7=BK T vy =7 b OBRE - tha it

Odisha JN TEHE SN TS 4 SOEPAREFED I L, REARZEREL WL Y2
M 72wy, Tharlama #H5/K3EEHE 1L Sunabeda BFAEAMFHEXNIZALE L TV 5,

1) Upper Indravati £5/K 38 953

Upper Indravati #5/K R EFH 31T Kalahandi B IINIET 5, BEX O Indravati Dam 23 Eifi s L
THWOEND T, B Tz B 280 CTh 5, FEFHEHED O B T3 T
fEHL) & TEfidk) Tod %, Kalahandi WO N DIZHEEED 4 % HIE 13 28.50 %, Final Report
on Pre-Feasibility Study for Pumped Storage Scheme in Upper Indravati Hydro Electric Project,
ODISHA (600 MW) (2012, OHPCL)IZ £ % &, FHEIZ L VK 80 ha O LI /KT 5, FHEITHL
Zp HIHI T IS 36 K % 85 ha, HHUIH &I 25 ha (2725 & LTV %, CONCEPTUAL LAYOUT
DEVELOPMENT (WAPCOS, 2014)I2 k5 &, — oD & & B3R AE L,

Upper Indravati #5/KFEEHFHED EIA LAR— MIEEER I TR, BURER CITHER
] & Z D JED ORFEXIIFERE SN TWRY, FEFEMHIT, 727 Y v 0RO A BT
MET 2, FEFMIIL, FHEGEDLEICR D, HEBL ST DO EREILAY,

FHEFHBHIE, AASEE O HESMRITZEHHR] TLUb 2(RERRDOPEMITOH TS
SO TRIZH D,

2) Upper Kolab /K FFEF 3

Upper Kolab #5/Kk 55 H 313 Koraput WIZALE T %, BEX D Kolab dam & f23EH 72 D ith 23 H
WHIND T2, Bl 72 KL TEERR LR W EHE T 5, F3EFH S o H R IE 31T Tk
fEHL) & TEiAK) T %, Koraput DN FITFHEEEED &8 2 EI 51X 56.56 %, “Final Report
on Pre-Feasibility Study for Pumped Storage Scheme in Upper Kolab Hydro Electric Project ODISHA
(320 MW)” (OHPCL, 2012)IC £ % &, Bk 11 & Biiax i O < T, B OBEBER BN ET 5,
FRICHLELR AT L Z 65 ha,

Upper Kolab £/KFEHFFED EIA LA — MIEL/EREI LT, FHET, WITTORH#E
RIZHEELH 20, 2720, Bukn, Bokhasg & 3 —2 % 7 J80 TRZ R (Reserved
forest) 3B 2 52 1T 5, FEERTEIMIL, TUT VT ERUHIV ST OBEEO A BIRSMIALE T
Do FEFMITIL, REROBFMAGEDN VI D, HBL 2T 5RO mEILAN,

FEFEMHT, AARINEE O NEIMRITLZE2EHR] TLoUb 2(REREOWERITCH TS

2% Central Board of Irrigation & Power, Base Paper for Workshop titled as “Pumped Storage Development and Integration
with Renewable Energy”, p9, 27" October, 2015

ERFEARISH
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EZEWDOZ Y THIZH D,
3) Balimela £5/K ¥ EF

Balimela #57K%8 8 93613 Malkangiri WRICAZE T %, BERX O Balimela dam 28 B & U CTHW
BNDTD, Hilci Tt AR T 23 CTh D, FHEFTHME O HHF T EEL
AR & THHER) Td 5, Malkangiri Wi A DIZHREEED 5 5E1A4 1% 57.83 %, Final
Report on Pre-Feasibility Study for Pumped Storage Scheme in Balimela Hydro Electric Project,
ODISHA (400 MW) (OHPC, 2012)iZ & % & | #9 50 ha D i R/AK T 5, FEIC MBI
12103 ha TH 5,

Balimela /KRB HFHED EIA LR — MIFELMER SN TRV, FHERHEH & £ 01
L RERKIIHERR STV, FERHEE, TYT Y U RV BT QBRI O AR

SMINLE T D, FEFEMITITRMEKRPI LI 0D, B2\ T DHRMOERIIAR,

FEFTHHU T ANR L DN L ZAIALE L TR Y . AASNEE O A RIT L 21 R
TLYL QARBERZDOEHIIOD TLZEWDOZY THIZH S
4)  Jharlama 57K F& EE 93

Jharlama PSP (X Nuapada District (Z(Z{ET 5, FHEDO LA T U MIAHY, FEFHEHLSEL O
7 B HF A ZEL BERIAR, Nuapada District OFFERIROE|E 1T 33.80%,

Jharlama $/KFEFTD EIA LA — MIEFLER STV, FEG ML Sunabeda WLS
& KBA NICAIE T 5, TR EHIIEEM O AL N T OE BN BT 5, EEEMIC
6jﬂjﬁ%$$7?<wu 75%4% fcﬁ 50 '?/%i.“;i’x TZ)?HJ%@@*E jT%

R T R ATR L DEENE ZAICHIE L TEY . H AN é@ THESMIRAT L 221
TLUL 2 (RERZDEMIZRLDTLLEEW) o THIZH

ERFEARISH
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Table 5.1.2-3 EIA process and Protected area of the projects in Odisha State

Project stage Domestic International® (§ z
@

m 5C| S =3 m= Q = =] T

> 8 |2_|,9.91 287 2 | _o=5 2| 8 |82x

. S =4 %523 Dol o 2 (=M 3 [IS|55 m — 339
Name of PSPs Capacity (MW) ) o - | 5 asSIgg|(@ 3| = 3 2@ T g ala g m - H Remarks

@) g T =] =lo 8o 2 X S 12228 =, D
o < m T m = ] 9 o |2 @ 3| 30| @ © = ) [T N}
T3 |*| B3 |m|8|2|522222|a |8 (29 2|8 |2gslgz S g 533
= = = =]

8 |8 |2722|182| 8 |2 |8z & 3 |z22lp 2 P . 3 5

= |8 SI'<| 2 | & |8 @ > N 2 & g

» ® 2T @ 3 3 3 @ 73

@ g @
1. Upper Indravati 600 U/P - - 28.50% | Level 2
2. Upper Kolab 320 C - - 56.56% | Level 2
3. Balimela 400 C - - 57.83% | Level 2 | Forest 103 ha

4. Jharlama 2,500 Ol - I I Tiger | 33.80% | Level 2 | Unknown

2! Locations of KBA, EBA, Biodiversity hotspots, and Alliance for Zero Extinction Sites are referred in IBAT (https://www.ibat-alliance.org)
Locations of KBA, EBA, Biodiversity hotspots, and Alliance for Zero Extinction Sites are referred in IBAT (https://www.ibat-alliance.org)
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5.1.3  Telangana
(1) BIKFEED LI

Telangana Power Generation Corporation Limited (TSGENCO) %, K5 tHE 7 & A I3 E
7 EDH DB DT LB KIBICB I SN TR O EBR O L E(LDIZDIT, EsH D
Srisailam Left Bank /KFEEAT (900 MW) & E < N5k L CHAKEER & L GEH IS
Nagrjuna Sagar H/KFEAT (705.6 MW Z T, B/KBEHNEZREFETLHEELEATND, L
L7275 5 TSGENCO (ZIFBUE, MiO5KIE B BARHE 2 R T E TV,

My 228l & U Cid, Telangana M EBURFIZ BORAEE BIEICE O BT BIEEZ NS T 25 4%
TRH D, 2016-17 FEEO B E L UL FARES TN D,

Item Estimate Target
- Revenue deficit / GSDP rate: +0.55 % 0.0 %
- Fiscal deficit / GSDP rate: -3.50 % -3.50 %
- Total debt stock / GSDP rate 18.46 % 22.23 %

[AlM L% 14 [A] Finance Commission ¥ &5 EHN RSN T X TO BEAER L=, L L, E5
BN FE LML TVD Z EICEERMLETH D, FINIMBORTO BEME TH D 3% 0.5%
Z ERETDHER 24T, 2016-17 05 13xF GSDP OMBURTFFARIEN 3.5% & eo7=, i
IZd& D INR2,500 Crore OENFNE 21525 Z LN AIRE L 2223, AT T CTlcthat 7 # —BR%
CBILEMEERREHROD, T TICEZEOn— 1) ANEIT> T\ 5D,

MECERIZFEEZL ORY | MEEBROBLED DITMPAEKREEREICHT 2 EFE2E0HE
ESWMELITO ZLIIFRETH D &B X HiLd, —fXAYIZ Finance Department & L CIIFRIZHIKSEE
B A BT 5 b O TIEe, BNFTRELH T 72D K /LF —FiX Energy Department |Z
XOREIND,

Q) EBHEY X —DESN SR S D EKREEO ATRENE

I ZTIR, eI A = — X EFIHFTREAR )R, B OVES S, SRR O RE
EWV Ol AN G, Telangana MIZ35 1T A KB =— X & 0504 5,

1) FAATEE = — X R TRt R

Telangana N O & 1 F5#a 13k LV VRIS Y e < & DO FEERES OHETRIZ L - T, 2018 4
FEIZITEGEICMN ) RIBL E7r o TS, FERRNIOEMIZH T > Tk, KBt E LI
AERRET R X —ZEMAICEA L TN 2L L LT3,

T OWTRM T, BEAFENRE RV oA M bbb Lo, RN %
A DL THINLTWD, £72, A7 E— 7 FEAWE L CRME LT D720,
ﬁ%%ﬂé%%ﬂbfwéo_@&# BRI BELAMERNL TR, ﬁfilﬁ%@
BB EIR A B L, L< 2 DETH OBKFE L EE A G T 2 AR TH 5, Bl
T, AN 2 BT LIS O BRI E OGN e <. ETLMETD LTV,
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DIEDEFREER & LT, A% Andhra Pradesh MNZ45E| U CHA L7ZH LWV TH D =
&73\%\ —HR, ERR TR S NI o> TV, HKIEE OB SN R
CHIELTWAZ b, INTIEH BB ET 0¥ =7 FOBFRICIEmI e B8 %2R L
TW5b,

INHDORMEEEZD L. RN TOFHEKEET =7 FORFEITEHELNSDLE
Zbhd,

() BiKIEEFE

AR L7z &30 | Telangana M1 TiX, iE#EH O Srisailam Left Bank H7K 3BT & k., 7K
FEAERT L L CIEM LA 415 Nagrjuna Sagar /KBTI, Bk R EFH RIS FHE S 40TV
72\, TSGENCO (2 &% & £ OB ITHITZAYICEI/KFEEIT AW TW D -T2 NISAAE L2
LWV ZLTHY, FlZIE. Godavari JINEIKTIL, KEZEELZHE, +oR%EENFLILDH
ERFIELZZNWEDZ ETh Tz,

—J5 . Inchampalli /K EFHEIL, ERROE/KBERE LV & LTS H M S 7253, Telangana
JNEAZMZ % . Andhra Pradesh M|, Maharashtra /135 & OF Chhattisgarh /2% & IE T FHE T >
ez, BDNHOMEE L TE T, ey y MpfikIShiz,

FRIEAD DA, TSGENCO 76, KAKE T TIRE ZDOE/K BRI OF EA 0517,
TSGENCO (X, 51 A7 — NIRIZERE S I TARE 272 23K B3 2 W Lift Irrigation Scheme & FE(T
NDFLRICBNTC, BKRFEEEITOT7 AT 7 2A LTS, TSGENCO IZL D&, ZDT T
@ Lift Irrigation Scheme % 1EH 9% 72912 6,000 MW 775 8,000 MW & DEIDBNE LD & D
ZE&ThD, DI, TSGENCO (T4 5 M, #7212 5,800 MW OEJREZFFET L L &
FHEI LTV D, ZAUZINZ T, TSGENCO I3, Kt FEIZ L - THEIN/-E S Lift Irrigation
Scheme D72 OIZHW DB Td 5, KEEGEFEEIZ L 5 HAME T L7254 Lift Irrigation Scheme
PMEIETHRNDRHH DT, 47— KEIZH 575> U8 Lift Irrigation Scheme (2 &> THiK L,
VEZSE LT, ELTRET 2ENEMN o EDZ L ThoTz,

(4) Telangana MZGEHE SN/-K T vy =7 FOBRE « thaF#R

Telangana M D7k 8 F3£1X Srisailam Left Bank £5/K & 953 & Nagarjuna Sagar #;7K58%E
HET, Bk, EiECh V. Nagarjunasagar (X[ESLARNICALET 5 AIHENMEDR H 5,

1) Inchampalli #5/K¥E S

Inchampalli #57K %9313 Telangana JI Karimnagar Y% & Chhattisgarh /i Bijapur ,LrODfi 5’?1
(ALET 5, FEFEFHHIIAATH D CRAEF. Wid), SE3E3EHE L o 4ok X

[V BEIABERIAR) & THHEM ) Td %, Telangana /Il Karimnagar V% & Chhattisgarh )| Bijapur U&
DANHIHEETRED D DEIGIEL, 2T 283% & 471.7%Th %, BiE L HHUIHICET
HIHEHIIAHTH D,

Inchampalli #57K %8 & 51 E#11T Eturnagaram Sanctuary 705 7 km OALEIZH 5, HEHIE, ~
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YN BT OBEMOAERIBANINE T D, FEEMIIIHRMEAR P LR D, BEEZIT
DRAEMOEREIIAH, YR EIA LAR— MIEEER S TR,

FEFIEMIT, AARNEE O WEIMNRITLZ 2GR TLoUL 2(REARTDOHEMITLD TL
IO TRHIZH D,

2) Nagarjuna Sagar £5/K ¥ EF#

Nagarjuna Sagar #5/K%%E 9313 Telangana /1 Nalgonda %% & Andhra Pradesh /1 Guntur I/—r
NET 5, FEEFTEITER D CEERFGTE & STV D, FHEGHEHE D 0 - HFl|
\Z THHEH) T %, Telangana /Il Nalgonda 'R & Andhra Pradesh | Guntur D A 1] ?‘a‘ﬁ%
B ED 2EIG1Z, ZREN1130% & 5.06 % ThH D, Birs HHUTIZEE T 2 FHiE~H
Th o,

Nagarjuna Sagar /K% 85 35 3£ 7l X Nagarjunasagar [E 372K & KBA WIZAiiE T 5, F¥E
FHEHIX, XA N T OBEAOARIBRNICALE T 5, LT HBRRO LAY,
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Table 5.1.3-1 EIA process and Protected area of the projects in Telangana State

- - - D
Project stage Domestic International® =8 z
@
m =c| 3 =1 mZ| & = S 3T
> £ o o ol d | =82 = g w|x =S| S 8 5"§ >
: = 8<25129/8 |83 2 s 1zBE8| 3 237
Name of PSPs Capacity (MW) olo|lv|v| vl =188 |38|82|83|5 |3 2@ x| x |5 |galag| O 3 3 = : | Remarks
) = m T R T = ] =] 2 25|88 (83| g |13Q|l 2 Fa) g =2 5 =, 2 0nd
5|6 8|3 3| |R|§|2|522522(7 8|29z 2 €555 2 g s8¢
—_ o o SIS oS 13 T 3 = > S S =|3 9 > @ D
1A S| =@ 3] @ wn Y = » = ) o =3 =
2187 |%g|"&2|2 |7 (85| > |17z|gy 2 5 < g
) > 5 1% 3% o 2 g2 & 8
D = o ©
g i
1. Inchampalli 975 B B el el R B IR B - Tkm Tiger | 2.83% and 47.70% | Level 2
2. Nagarjuna Sagar 706 O - I I Tiger | 11.30% and 5.06% | Level 1

2 Locations of KBA, EBA, Biodiversity hotspots, and Alliance for Zero Extinction Sites are referred in IBAT (https://www.ibat-alliance.org)
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5.1.4 Karnataka
(1) HBKRFEEOLENE

Karnataka SN B = %L —45 72 & TNZ Karnataka Power Corporation Limited (KPCL) (%, 2015
£ 3 H1Z National Institute of Advance Studies |Z X > TAER SNz (T2 N TOREDE

TEREMT 72O DBIIB LOKBEFEE] L) LR— |k PIiESn T, BLFOBEAIZ LY
2022 £ E TIZ 1,000 MW OEKFEBEZBAZE T H5HE TH 5,

- KBOERESLRFE & WV o I HAEB DK E WA RET R /L X —H RO ER O KB
ENRF O LRI DL EL
- B =7 B Ok

W72 & L Cid. Karnataka M EBURFFIZM BORAEE HEIEICE O b7z B IEME 2 IESF3 25 24
ERH D, 2016-17 FEOBHEMEE L TUILLFREEIN TN S,

Item Estimate Target
- Revenue deficit / GSDP rate: +0.1 % 0.0 %
- Fiscal deficit / GSDP rate: 212 % -3.00 %
- Total debt stock / GSDP rate 17.22 % 24.8 %

[EMXZF 14 [7] Finance Commission & FH IR SN _XTO HIEA #ER LTz, MBAERIZE
BELORY , MBUEROBLRED D ITIN DG RFEERIF I T 2R B OEEMELITH =
EIXFRETCTH D L& X HivDH, —XAIIZ Finance Department & U CIXRHIEH/K EZIBIFE 2B
5H O TRV, BHTEE 27 72O % VX —JFIL Energy Department (Z X U I E S5,

Finance Department & OIHEIZ LD &, RN TIZREE I X =T BT T4 4V T 4 —0NF
<, FEEA~OIHNRZ L, BOR EL ZEOMBEEZ L TnD, iEoT, ZRHICESE LE
T DB FERITREST~OBEOMENZ D7D Z Enh, BURKIRIEINLEL 725,
EARMNZENEFE~OMEIIENORMERMKE GREI NS, BLEMICIINEEAZHITES
D= & UTRIE SNz ERRERICEL T\ 5,

Q) EBIEY X —DIESN SR S D EKREEO ATRENE

Z T, BRAREBICHT D ==X LR HRE R R, B ES M, SRS D RE
WSl A Karnataka MNIZRBT 285K =— X &0 5,

1) FEfaadE = — X &R AT RE 7oK

Karnataka M DOE )T HEIL, A% L bEE, E—7FELE L RIELRBEMNRIAEIL, 2014
&m&mm9$®W@$¥W%U¢i BHET88%, E—7FETIX 10.1% B I T

o BIEBIT 2016 FFELIRE, 7T ADRY Y a AU HHDOD, FEREID 550D 11
mﬁfﬁb\f&_tﬁéh%ﬁwhﬁ_%éoik%&\k%%%¢u_ﬁiﬂ%izw

 National Institute Advanced Studies, Wind and Solar Energy for Meeting Karnataka's Future Electricity Demand, March
2015
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X — D KIEREMARAEN TN D,

M?@ﬁﬁ@?@m M, BERHEEDO 7 « — X —0O0 8k KOG R Ol [R & S2hE
LTW5, 74 —F—0D0HE, 85% &2 TEY., %V 15%I% 2018 4£ 3 HIZ5%E TT 5,
Fio, EEAHOFEFRIC ﬁ%ﬁ%ﬂ%%%%ﬁbf%éo

MTITEBIZ, FHROLEMNEZRILT D720, BkRET Y =7 MIOLEMBAIZELY FH
A TWD, 3 ODEBERHS O RN G  BEAFD L PR /K2R T & 2 SO A o 7 &
FEBLC, BEMTLTNS, 2B 2 #HiSIZ2WTiE, DPR AFLZ ¥ THH & L
77

B, AV ROKIFEERIE TIE., ZHET25MW LU FOLNEAFET 2L X —OHilkE

WZHoT=Z &b, 25MW B2 5 KB K FI R BRI KIS B & L Rk E %
ZAFHZENTET, BREMER L Ca, 207, #ERESE T, 25MW oK%
BEBEWVRETRLE -8 D, FRZMEE L TW H#E2R LTS, #2295 L7EY A
X, IREDRT AOPHMENC b RE BT 2 Z LIRSS,

FRORNEBET D & KRB EEADO=—XTENL DO LHEERIND,

MW

9,000
8,000 Bio Mass
7,000 Solar
6,000 Mini Hydro
5,000 Wind
4,000
3,000
2,000
1,000

0

FY16 FY17 FY18 FY19 FY16-FY19

sources: Karnataka Power for all

Figure 5.1.4-1 RE Generation Capacity Addition Prospect

Table 5.1.4-1 Major Pumped Storage Projects in Karnataka

Priority Location Capacity (tentative) Stage
st Sharavathy 450, 800, 900, 1,000 MW DPRs tender under preparation
2nd Varahi 700 (250, 600, 1,000) MW DPRs tender under preparation
3rd Kali 600, 1,000 MW PFR completed

2) BROENLEA~

Karnataka N D & 2 Rl sk O Bl 5% 25 & . B — 7 BEiHo v — 7 F B0 ZE )N

2% The Economics Times; 2016.9.14
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WML < FEOEAEEE49.9-50.05H2)A DRI 72 > TW Dy — AR BRI D, ZhE
TA v R, ENFEIFEACEREALRPLT, BETEFERETHIET D L Eh -
7o ZOW, BEENLOEERAEE L EBEROEICHT D ERITD o7z, Lzl
4 1%, Make in India DF7EHO T, MESMEZEOREHIN, AARMBEOEL 22 SV, EEM %
FOIZEROENEREIND Z b THREND, ZOHREICIE, BROBEICET HREHE
D—2L LT, PykFEBEOLENE S RE I, SABENGE > TN ZERTRIND,

Load and Frequency Curve of Southern Region on Maximum Demand Day
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source: Southern Regional Power Committee Annual Report in 2014-15

Figure 5.1.4-2 Load Curve and Frequency Curve of Southern Region on Maximum day in 2014-15
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source: Southern Regional Load Dispatch Centre Quarterly Report

Figure 5.1.4-3 Frequency of Southern Region in 2015-16
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() HBKIEE
Karnataka JN TlZ, AT D 7 DO /KIEEF DT S 417z,

Table 5.1.4-2 Pumped Storage Projects planned in Karnataka State

Name of PSPs Capacity (MW) Remarks
1. Sharavathy 450 (800, 900) | 1* priority in Karnataka
2. Varahi 700 2" priority in Karnataka
3. Kali 1,000 (600) 3" priority in Karnataka
4. Kollur 900 These four (4) PSPs are regarded as impracticable because all
5. Minhole 2,200 the sites are located in Western Ghat region.
6. Sitanadi 2,600
7. Hulagi 2,200

source: JICA Study Team

RO EA LT IZRT GEMIE Appendix 5-19 5,
1) Sharavathy Ft7H

Sharavathy $557K 7 #5113, Karnataka SN2V T, B STV A EKRBEFE TH 5,
Z OB EF I, E%* O Talakalale J77K# & Gerusoppa fT/KHL 2 E L E4L L, T e 3
HZHDTHY, FlChkihz g 2 LENE, ZD 7=, KPCL 1% Z OE/KIEEFE %
HEBHEDTWD 3 DOPKFEEIBEOT T, 7Fry=r MEEIMHE ) BEERR DRV E
R7gLTWD, ARFHEO PFR X 2008 FEIZFERK L TRV B — 7 fkigeleilL 6 el CER )
900 MW & L CEFE SN TV 2, ULt 201641 HOKPCLDF LB T — 3
VBB T L B L B AkGERERTIE 6 BRI TERS IS 800 MW & LTRSS TR Y, B
IZ1Z, 2016 4F 6 H 20 HIZ CEA AT L=k BICHET 2 2@o@FR Ick b, v—

7 Mk R R I X AR 728 E%Mﬁi%OMW&%énfwé KPCL (X DPR DEPET, Hxith
TRBHRETE A RET LSRR THY . L 4DPR ZEKT 2EBEDOALAEZITO TELDZ &
f%oko$7my17h@k 2y Bzl 50 =—F — O BN LI/ 558, KPCL
D RMECIE, FHEHLE Reserved Forest 35 2 Y Wildlife Sanctuary O/MIALE L T\ H & LT
m%ﬁ%ﬁ7uylah%L@LT\&m_ﬁé&%ﬁbfm@wo

2) Varahi a1

Varahi T%ﬂ@é‘aﬁ [} % Karnataka /I D72 5>C, EESCNANL 2 AL OE/K A Bl & ALE T T B
TWb, ZOFE X, BEEZ O Varahi Pickup 7Kz Bl L, Fill %E)E @ Varahi — %7K/
%\éfﬁfﬁ@ THISHR T D5 Th D, WL OO EFHE AT LR, B — 7 (kiR H]
1% 8 B[], FEAK T 700 MW EEFEI STV S %,

THOFERICSE L 725 150 =— D —DO tE S5, BB L% 205 =— 1 —0 HMMZHi7-

3 KPCL, Pre-Feasibility Report on Sharavathy Pumped Storage Scheme
¢ KPCL, Potential for installing Pumped Storage Schemes in Karnataka
7 Minutes of CEA’s Meeting on PSPs held on 20™ June, 2016

* KPCL, Outline of Varahi PSP
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(CHUFT DB B %, KPCLIZ L D & £ D HHITIT/N S REE DN OFIEL TV D3,
TNOHEEOBIRIIRE RMBEIZZ2 57200 & FBL TWb, —77. National Remote Sensing
Centre DIFRIC L D &, FHHEjHISIE Someshwara Wildlife Sanctuary NIZAFE L TV 5 RIHEMEDS
&Y *. Environmental Clearance D HUSMNFEEIZ /R 5NN H D, L L7Aes s, KPCL & D
HRRICI W T, Ak sEERTHH)Y Wildlife Sanctuary OFEZH LTV D &0 ) (MBS T
MoTeDT, BHROEENLETH D,

I KOVFHA~D T 7 & ZEBIIBEICFE L T 0 | Bl 2 LB, Nz
T, BERO— K IIZEEFNBFE L TV D728, KPCL OFT A -NIZ &M O E X 35, Bl
fEE7 E ORI bBEAFAET 5, EEMRDBUE LHEPNLEEN, BKFEEROEER ST
ZEICHHHATE L EEZE X B TS, PFR (FBEIC ﬁbfwétmbﬂé# mmsww
Team ~$eflt S3U72 72> 72, Sharavathy #7/K 7 EFHE & [FEEIZ, U4 DPR Z1ERT 5 ¥
AEZEIT) TELEDZETHoTZ,

3) Kali #]

Kali £5/K 38 EaHHEIE. KPCL O /KIEEFFHE O H T, Sharavathy 31, Varahi a1 L ¥ H1K
VBIEEETH Y | ZOREHMEI OB X ARERE FOMETH 5, KPCLIZL 5 &, ARISEFTHEH
X200 L AT T MPBREFENTND ¥ % 1 2032008 412580 L7z PFR ICB W CIMLE SN
T ERHTIIE 600 MW O b0 TH Y P Fili&BE% O Kadra fikith s L, EiZ#%T 5 b
DThHDH, LML G, ki Kari Reserved Forest WIZFHH X TR Y, EHgERICMEL
E78% 551 =— 1 —O A EF T 600 =— 5 — D A A BfG3 2 42035 Y  KPCL (L Z 0
REEBAFTRLEARZL TS LD THD, —FH. 5 2 2% Kadra Ikt BiRICALET 5
Kodasalli A7k z T & L, BEGX © Bommanahalli 877K 2 Fih & 92 @8 H 71 1,000MW D
FHETH Y | F KA BrEk T 2 MBI, oDk AR SRR IEF IR,
ZDEH T LD AR EE R Sharavathy, Varahi $5/K R EH M L D & LT
AP L RS Tnd

4) CEA (T & » THHM S iz Bk FEE T

F2LIF @ Kollur, Minhole, Sitanadi, Hulagi &9 4 FFHE[IE, 2015 4= 10 A 27 HIZBfiE S
e TEKRBEOREFAENREZRLX—LORE] EWVWHT—2 a7 Tl I
LYack bl CEA K> RIS NIZFHETH D ¥, KPCLICKD L, 2 b OFHHE
134T, ERBEREIN 235t LV Western Ghats |2 _Ehids KOV &2 8 7= 12/ L 722 1T ud7e &
ROWEHETH D EDZ L TH D, Ko T, KPCLITIFKMOEZRIZHEE L 72 5 Forest Clearance
& Environmental Clearance 2155 Z S 1INEETH 5 & L, 25 OF/KFEER %2 LA AT HE
ERRL TS,

¥ JICA Study Team, Distribution of Wildlife Sanctuary around Varahi PSP

3% Proposed Layouts for Kali PSPs

3! KPCL, Pre-Feasibility Report on Kali Pumped Storage Scheme

32 Central Board of Irrigation & Power, Base Paper for Workshop titled as “Pumped Storage Development and Integration
with Renewable Energy”, p9, 27" October, 2015
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(4) Karnataka MIZFHE SN2k 7m0 Y = 7 hDOBREE - tha R

Karnataka M) TEEI STV 5 7 DOFKRFEEFEITNTH S, BEARZIUT L TW72RYY,
Sharavathy 57K EF ., Kali Bk EF ., Kollur H/KEEFEIIREXNICILE LT\ 5D,

1) Sharavathy #57/K 3¢ EF ¥

Sharavathy 457Kk 3&7E %31 Shimoga VA IZNZE J 5, Talakalale Reservoir 73 _EithiZ, Gerusoppa
reservoir NHLIZ WG D 728D BTz IRk A JEER L7 W GBI Cdb 2, FEFHRHLEL © +
HRIIE RIS R & THFEHERIM) TS, Shimoga WD NIIZHREMKD LD %
FNEI1E 373 %, FEICI DB VA OB RIZAHATH 5,

Sharavathy #/KFEEFHED EIA LAR— MIEMR I LTy, SE3EFHEHE, Sharavathi
Valley Sanctuary, EBA., EMZtktEAR >~ b 2K > FRICZH Y . KBA 75 Skm OIFEECH 5
FEHE ML, XAV T ET VTV UOBEMOAERENIALE T 5, FEFEMIIIRA
TKRBDBMENC I D, FBE ST 2 RO mEFEIL R,

2) Varahi H/KREEFHE

Varahi £5/K58EH ¥ Udupi = & Shimoga RITAZE T %5, Varahi reservoir 23 EHLIZ U,
Bzl Tz ek 2 53R T h D, TR o H R I3 HEZM] Th 5, Udupi
I & Shimoga WD NI ETED 8 HFIE1EL 4.49 %, FHEIC L DB HHIH O
WIIAHTH D,

Varahi #7KFEEHFED EIA LR— MIFER ST, SFEFHEHIE, EWERIES
2R > FNIZAZIE L, Mookambika Sanctuary & Western Ghats World Heritage Site 7> 5 10 km
DEZAHD, FEIEHIT, SV N T OBEROA B G 2.3 km INLET D, FE
M N IRMAGE DR ENT 72 D, B 22T D RO I A,

3) Kali Bi/kIEEFHE

Kali #5/K57E 313 Uttara Kannada VAL E T 5, BERX D Kadra reservoir &2 Rl U,
Bl bz dgx 4 551E, ETe BERETHFIRDO 2R TH D, FHEFTEME LD -
HRIATEIC TRBEREERAR) T D, Uttara Kannada WD N MZFRESE D &8 5 HFIE 1%
2.38 %, FEIZ L DBEL EHINHOEFEHRITRHTH S,

Kali #5/KFEEFHED EIA LAR— MIERI TV, ki, Dandeli Sanctuary,
Dandeli-Anshi Tiger Reserve, KBA, AWZEkMER » 8 AR v FHIZALE L. EBA 725 5km O
EIAILD D, FEIEMIT, XHNVFTET VTV UOEMOERBANINET D, F
FHEEN N IRMAGEDN LI D, A 2T D RO ERIIIA,

4)  Kollur /K FEEFE

Kollur #5/K3E T Udupi WINLET D, LA T 0 MIAWY, FEFmHE D021
HOR T IR BE T FRAS AR, Udupi ROFEEFIEDEIE1E 4.49%, Bifis & HHFH OFHIT AT
BHb,

Kollur /KRB EFED EIA LAR— MIERI LTV, FEFHHE ML the Mookambika
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WLS & AEMZEEMER v b ARy FRICALE L, KBA 205 5km, EBA 205 4km ORI H 5
FREMEDN B B, HEFEMII R TN RNT LTI T Y U OBEMOA BIRANAIET S, HE
TRV IFRMRARGRN LI 70 D, B L ST 2 RO A,

5) Minhole £3/K 38 93
FREDALENT WA,

6) Sitanadi £5/KFEEFHE
FE DNLENE WD AR,

7) Hulagi £k 58 F3
FHIEDONLENE WA I,
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Table 5.1.4-3 EIA process and Protected area of the projects in Karnataka State

Project stage Domestic International® (ﬁ z
@D
m S C o > m= Q < =] T
Capacit > |2 g_|5952|8 |2 g7 2 : .285| % i |22
Name of PSPs apacity ol o o | =188 |3 2 228333 |3 gg I = s |g 8 33 m I 3 5, = | Remarks
(Mw) % % m| 3| @ ! |9 (g|2|g2|83[8s3|2 |8 |33 % ol w |8 5|53 2 z o8 Q
> 22| |3 |me 5825258 |22 5 | > F (85|38 o > |S&¢2
o | | 2T 82822 | L |3 & S |7 & 2 Pl -2 g
2|3 S| '<|s |7 |83 © > | <FH A 2 8
7] @® 2ol @ 5 & 3 @ &
@ = 8 ©
Elephant and
1. Sharavathy 1,000 U/P-C - I Skm I I
Tiger 3.73% | Level 1
2.3km from the
2. Varahi 700 U/P-C - 10km 10km I I known Tiger
habitat 4.49% | Level 1
Tiger and
3. Kali 1,000 (600) U/P-C - I I I Skm | 1
Elephant 2.38% | Level 1
4. Kollur 900 O - I Skm | 4km | I 4.49% | Level 1
Location
5. Minhole 2,200 O
Unknown
Location
6. Sitanadi 2,600 O
Unknown
Location
7. Hulagi 2,200 O
Unknown

3 Locations of KBA, EBA, Biodiversity hotspots, and Alliance for Zero Extinction Sites are referred in IBAT (https://www.ibat-alliance.org)
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515 Kerala

(1) BIKFEEDO LI

Kerala M BT /)48 72 & N Kerala State Electricity Board (KSEB) 1, LA FOHEEIZ LY, [F
INMZIBNTERBENPLE LB X TND

- E—7E O

- AT E=IHIIRREI L 22 DB Oy

MBI 708l & U Cid, Kerala N BUS I3 BEAYE BHEICE O bV BEEZNASF 25 2028
H5D, 2016-17FEEOHIEE L L TUILL FRRESINL TV D

Item Estimate Target
- Revenue deficit / GSDP rate: +1.98 % 0.0 %
- Fiscal deficit / GSDP rate: -3.51% -3.00 %
- Total debt stock / GSDP rate 26.82 % 30.84 %

[EJM1E5 14 [5] Finance Commission & I R SN BURTF-OIIE A # T 5 Z L R TE /e
o T, FICEE R H T D MBURF DX GSDP LD 3.51%1F HEED 3.0%% LAl T\ 5,
W BUE B OB DIZRIMN BB R ERMEI T 2R L2 OE SR ELIT O 2 L ICITREE%
ES LD EEB 2 BID, —HIIZ Finance Department & U CIZFRFICE K EZIHBAR ZELET S LD

TIERV, BHTEZW 23720 D= /L X —JIE Power Department (Z X U IRE I 5D,

Finance Department & DTfiFKIZ K5 & —MHNTE I ZRZIFITK L THAD ODA & xHEAT D
JIFERZA L T2, SHEMERICK L TIRIROBEZAL TN D

- [ENREVE & OHERIZ I B RE S
- SNEAEL— N OLEHE)

Q) B Z— DS LW S D BRSO FTREN:

Z Tk, ERREICHT ==X LRI TEE /e xR, B ES I, FEFEHERES D FE
EWVWHHIE NS, Kerala MNIZHIT KB =— X% 003 5,

1) FfaaiiE =— X &R AT REZ2 6 3R

Kerala MOENTFEEIL, 4% ELENE, E—7FBEL G KIELRBEMNRIAEI., 2014-19
FEOFFEMPOHET, BHET 72%, E—7FETIE 6.1%B TR EINTWD, BHERIT
2016 FFEELIME, 7T ADKRY > a IR LH OO, FBEEOITE A EZKIIBEIKT L
TEY, RECEASNSTWRITH D, £245%. KBt EFOCHANRET R L —
D KRBEZREMA HIAE N TN D,

INTIIFEEIIZOWT, BEOKRFz2 HODLKNFEEIZEL > THELTEY ., ORIV
AKRIRGRFEEETENT D & L“Cb\éo iéﬁODJFEﬂ: M, PEZER OFREEFIT IR
ke E ZHL L TRY ., 41, B OTREF~OBEMIERZ LTV D,
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MTIEE ST, RROLENELZ BT D7 HAREETn =27 MRV MATND,

BAAEOGAMAIT 2 WFTREDH D, Wi b

KSEBL (3832 %Gt ELCTW\5),

HEDRMEICH D (REMZRBDLE LT,

FRRORRAWET S &, Y, FEEEIK L TE, BFEOKNFEETHOMIEATEET
bV BRKBEEOBEMHEDNFHETOEM THLZ LD, BAINRVEOLDIZRD L
#HEsns,

MW
1000
Small Hydro
800 Wind
600 Solar
400
200
0
FY14-15 FY15-16 FY16-17 FY18-19
source : Kelara Power for All
Figure 5.1.5-1 RE Capacity Prospect
Table 5.1.5-1 Major Pumped Storage Projects in Kerala
Priority Location Capacity Stage
1 Idukki 300MW Under Investigation
2 Pallivasal 600MW Under Investigation

(3) BKFEEH M

Kerala M CiX. AT OH/KFEEFHENRBIM;E ST,

Table 5.1.5-2 Pumped Storage Projects planned in Kerala State

Name of PSPs Capacity Remarks
MW)

1. Sholayar-I 810 | The PSP was cancelled due to unavailability of forest

2. Sholayar-II 390 | clearance.

3. Pringalkuthu 80

4. Kuttiyadi 2,400 | KSEB has no intention to advance the PSP because the

5. Idamalyar (Edamalyar) 2,200 | site exists in reserved forest.

6. Idduki 300 | PFR is under preparation. There are some options to
utilize the existing Idukki reservoirs for PSP.

7. Pallivasal 600 | Just identified. Investigation is under way. Although
both reservoirs are required to be newly constructed, the
both sites seem to be at the outside of reserved forest and
wildlife sanctuary.
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Capacity
MW)

Name of PSPs Remarks

8. Kakki/ Upper Moozhiyar as 375 KSEB is currently surveying and studying this PSP, and
upper reservoir and no action for preparation of the PFR has been taken.
Moozhiyar Reservoir as lower

9. Idukki as upper reservoir and 1,100 | Ditto, There are some options to utilize the existing

Malankara as lower Idukki reservoirs for PSP.

10. Idukki as upper reservoir and 450 | Ditto, There are some options to utilize the existing
Marmala Idukki reservoirs for PSP.

11. Ponmudi as upper reservoir 250 | Ditto

and Kallarkutty as lower

12. Sengulam and Kallarkutty 200 | Ditto
reservoirs

13. Kallarkutty ~ and Lower 200 | Ditto
Periyar reservoirs

14. Peringalkuth and Idamalayar 350 | Ditto

reservoirs

15. Sholayar and Idamalayar 900 | Ditto
reservoirs

16. Kakkayam and 900 | Ditto
Peruvannamoozhi reservoirs

17. Pazhassi sagar 200 | Ditto

source: JICA Study Team

FELOMEA LLTICRT (BRI Appendix 5-30 25 H),
1) Sholayar-I, Sholayar-II 72 & TNZ Peringalkuthu &[]

TS OEKFEERT TN BURFIC & - TR S 723, 2015 46 10 H 27 BB S iz
KFEEIZBEHT DV —27 3 v 7 TOCEAIL L 2 E/KBEIBARBICIKITHA » RO T U 4]

WO T LT — gtk B &, Forest Clearance Z UGS TE W20, 26 DHK
FEFHEIMED D Z LT TE R o e EShTVS

2) Kuttiyadi & Idamalyar &1 ]

IO OEKIEREIL, 2015 4F 10 A 27 BICBE S N7z TE/KIEEOBFE & FE R
INF—=LDIFE] NI V=T v ay P TRMAINIEL Y2 AL 5 &, CEAIZL>TH
WENTEETHD P, L LA B, Reserved Forest N D M 2572 ICHS4 % = & A3
ThH D7, KSEB LD DK EFTHZHEMET 206 0 1372 < FEBARERE/KHE
AHE & 72 LT D,

3) Idukki & Pallivasal #1 ]

KSEB [ZH{F, Kulamavu (27 &3 % Idukki 57K FEEEHHE (300 MW) & Munnar [ & T 5

3% CEA, Indian Scenario of Pumped Storage Hydro Development, 27" October 2015
3% Central Board of Irrigation & Power, Base Paper for Workshop titled as “Pumped Storage Development and Integration
with Renewable Energy”, p9, 27" October, 2015
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Pallivasal £5/K R E&HE (600 MW) IZ{EILTEY . 25D DPR % 2~3 - TEk S+, 2027
FEFETICERT 22 EE23E L TCW5, KSEB IZEEIZ, 2016 45 5 A 2 b D& /KB EE
EZ 72O DA A BRR L CE V. Idukki $/KIEERHHE O PFR OE(FIZELY #or> T\ 5,

BERR O 1dukki BT/ Z TR L7288 EHEIL, BB T2 X018, WSO FET 5, E
FLOTERS 77 300 MW D ZE Tl Idukki Bk z2 B Y e & LD 1 -2 ThH % Kulamavu Z A D
EEFICBUK A 28T, 20X L0 T FAFRT 25HE Th S, ZiE TOD KSEB IZ X
LDPHRAEIC LD E, ZOREEERT D LIk o TELERBETRIIRENTHD, L
DU D, ERE N/ NES N LG KSEB 13X 0 K& 2 ERK OB /KE B G Bt
LTV, HIZFIRICAFAET D Malankara {77k A2 T & 92 @k H ) 1,100 MW OFHE S &
% o BT Idukki B K oD B V6 L ZAEAE S 5 Marmala & O VTR Z T #h & Bk 3 5 @& 71 450 MW
DOFHE G FEHE STV D,

—7J5. Pallivasal H/KFEEFETIL, EMd TR GFZICER LT b2y, Ll
72735, KSEB O P Asic L 2 & milly/k i Reserved Forest 35 X U8 Wildlife Sanctuary M4
CAELTND EDZ ETHD, MAT, ERBIRGIRENZROT, KSEB (LFM THHE S
TWDEKRBEEFHOP THLERGFEEZ X, b OHKIEE R ZHELE L T\ D,

4) KSEB |2 & » THi72I2 %48 X iz 10 G

Idukki 33 X OF Pallivasal $/Kk B EHEIC N 2 T, KSEB L7212, AL EMREHT TH/KF &l
HEFE % 10 D% L7 %, 2 TORE D THHERICH Y . Lo T, ZOHTPFR N5
% LT B 5K 38 B IR,

(4) Kerala MIZFHE| S L=k 70y =7 NOBREE - (L& 1HH

Kerala NN CTRIE & 372 17 OHAKFEEFEOWT NG EREEAGEZ IS L TuVewy, No 16.
Kakkayam and Peruvannamoozhi [ZFRFEXNIZALE LTV 5, 10 72 ¥ =27 MIR#EXD D 10 km
PINIZ & 572, Eco-Sensitive zones (Z A% AIREVEDN 8 5,

1) Sholayar-I /K FEFEFH

Sholayar-1 £5/K#HE H3#EIL Thrissur & & Idukki BIZArE 3%, BEEX D Sholayar reservoir
% E#hiZ Edamalayar reservoir FHLIZHAWND 72, iz ek z & LW ETH L, HF
Fatm A O HHRI RIS TERIAESIAR] Td 5, Thrissur Ft & Idukki RO AHIC
FERIED 5O 2 FIEITENEN 030% & 5.03%, FHIT L 2 BEER L HUNUH O #IE R
Th s,

Sholayar-1 #/KFEEFFED EIA LR — MIMER I TRV, FEEFHEHIE, KBA, EBA,
MRS » B AR v FAICALE L, Parambikulam Sanctuary 7> % 4 km, Paramblkulam Tiger
Reserve 7> 4.7km OFFREIC & 5, FEFHEHIEL, XTIV 8T L7 V7 VT OBEAOA B
WICALE T D, FEFEMITITHFMERBLIEIC R D, L2 T 2 /RO EFFIIARH,

3% KSEB, Details of various Pumped Storage Schemes considered by KSEBL, July 2016
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2) Sholayar-II $5/K & F3

Sholayar-11 /K% E F3EI1L Thrissur % & Ernakulam RIZAZET 5, BERX D Poringalkuthu
reservoir % [iflZ, Edamalayar reservoir %Tﬂﬁ ZHWD T2, FiT- 7okl 3 dsx Uit
BT d %, FHEFHEME D O AT IS TR IABERIAR ) Td 5, Thrissur ¥ & Ernakulam
W NOZHERIED 5D 5E BT ENZ1030% & 0.50%, FHEIC K DB HHUIUT O
HRITAHATH D,

Sholayar-Il £5/kFEFEHED BIA LR — MIFERL STV e, FE5HEIHIT, KBA, EBA,
EMZREMEAR >~ B AR v FNICALE L, Parambikulam Sanctuary 7> % 9 km, Paramblkulam Tiger
Reserve 75 8.8km DN H 5, FEFTEMIT, XUHNVNT ET VTV U OO Bk
WICALE T D, FEFEMITITHRMERDRLIEIC R D, L 2T 2 FROEEIIRY,

3) Pringalkuthu 57K 78 # F¥

Pringalkuthu #7KFEEFHE X Thrissur RITALET 5, FEFTEOFEMIIAATH L, FHE
B I S50 0 T 7 A ORI TR SEH AR T do 2, Thrissur U OFREEBIEOEI S 1L 0.30%.
FHEIL X DB HHUUH OF I A TH 5,

Pringalkuthu /KB HFE @ EIA LA — MIER I LTV, FEFHEHEL KBA, EBA,
FEMBFEPER » b AR » FNITALE L, Paramblkulam Tiger Reserve 7> 5 4.9km O FREfIZH 5
FEFEMIBER O TNV T T VT Y U OERBMNIINLET D, FEFEMITIIARMAK
CRYAVAT IR I -7 LA DAY < NOLTTY (NN

4) Kuttiyadi #5/K3E EFHE

Kuttiyadi 57K EH¥ (X Kozhikode WRINLET 5, FEFHEOGEMIIAHTH D, FH¥E
S HE D O 3= 73 - R TR E AR T 5D, Kozhikode ROFREFIEDEIETL 0.49%,
FEICL DB LIV OB HRIZIAHATSH 5,

Kuttiyadi #5/KBEFE O EIA LA— MIER IV TRV, FEFE T KBA, £¥%
BRMEAS v D AR w b EBA WITALET 5, FHEFHRMUIELENI O~ Hv b T DL BHNICAL
B D, FEEMIIIHFMAGED LI D, BEZZT 2RO EREIT A,

5) Edamalayar #5738 EF ¥

Edamalayar #5/K#EFH 1L Idduki RITAE T 2, FEFFEOFEMIIAATH D, FEFH
[ 10 JE 0 O F g L HIR IR TEF R AR T 5, Idduki SO FREFIROEIA1E 5.03%. FHIZ
X DB HUN OB HITAHATH 5,

Edamalayar #57K & FE O EIA LA — MIER STV e, FEEFHEHIE KBA,EBA,
SRR v D ARy NAICALET 5, FEFHEHUZBEM O TV NZ 70T Y o0
AERHNICALE T D, FEEMIIIHRMARDI LI D, B L Z T D RO mfEIT AR,

6) Idduki #5/KIEEFHE

Idduki KB HEIEIT Idduki WIC)r@E T 5, BESR O Idukki Reservoir 2 _FHLIZ VY, #7212
T EERT LR TH D, FEFEHEDO LA AL EIC HEEEMHK] Th5, Idduki B
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DN HAIFREEED 58 HEI1E1X 5.03%, KSEB 2L 5L, BliEFHIE 12, HHUH BRI
RIATH 5,

Idduki #57KFEEHFIED EIA LA — MIER STV, B, Iddukki Sanctuary, KBA
EBA, AMEHRNER Y ARy FWITALET D, FEFIEMIT, N AL T OBEROA L
HWIZALE L. 727 Y U OB ORI D 10 km D & ZAIALET 5, FHEFEMITIT
MBI 72 D, B EZ T 2 HFMROEFEIIAR,

7) Pallivasal £k E 53

Pallivasal /K58 #3013 Idduki WRISA7E 325, BER OIKIEIFIHET, Bricic B e T
MEBRTHHETH D, FEAHEHED O MR ITEC TERAESK) TH 5, Idduki
B N DR EEIED 5D 5EIA 1 5.03 %, KSEB 2K D & BlzF80L 5 F, LA O
WITRHATH 5,

Pallivasal £i/KFEEHFHD EIA LA — MIMERS LTV, H3EFHEHIE, KBA, EBA,
EMBIRMER » N AR >~ FNITALTE L, Western Ghats World Heritage Site 7> 7 km, Alliance for
Zero Extinction Sites 7226 1km D& ZAIZH D, FHHEFIHMIET, X TV T ETVOT VI UD
BEFRNIOERILN S 1km O & ZAIALET D, FEEMIIIRMAGEN LI 0D, BBEZ
DRAE o NYIY = (N 8

8) Kakki/ Upper Moozhiyar as Upper Pond and Moozhiyar Reservoir as lower (Kakki-Moozhiyar)
BIKIEE

Kakki-Moozhiyar #57K%8% 921X Pathanamthitta WX IZA0E 9%, BERX © Kakki Reservoir % |
#ilZ . Moozhiyar Reservoir Z Tl VN, #7172 72 /KM IT s L 72 W EHil T 5, FETH
JED O R IT RIS TR ERAZERIR] Téd %, Pathanamthitta WO N DIZFREEKED H 5
FIB1E 0.68%, FHIZ L 2B EHNHOFBRIZANTH S,

Kakki-Moozhiyar /KB HIED EIA LA — MIERRL SV TW 2R, FEEFHEHIT, Western
Ghats World Heritage Site, KBA, EBA, E¥)ZEkMEA » b AR > FPIZHLE L, Periyar Tiger
Reserve 7*H 9.3km DOFEfICH 5., FHEFIEHL, X HVRT7 LT V7 Y U OBEHOAR
WNIALE T 5D, FEFERITIIRMAGRPI LB D, B LZ 2T RO ERIT A,

9) Idukki as Upper Pond and Malankara as lower (Idukki — Malankara) #5758 453

Idukki - Malankara £57K 5B #2613 Idukki JRAZNZE 95, BER% @ Idukki Reservoir % bl
Malankara Reservoir 2 FHUZH WD 728, Fi7c ZefrklZadsx LW itim Ch 5, FE5THmH
JEL O EHFRIEEC THEBHASERMAR) TH S, Idukki O N DITHEERED 5 5 EE1E
5.03%, FEIZ LB EHINHOEHRITAHTS 5,

Idukki - Malankara $5/K%FE D EIA LR — MIER ST 7220, FEFHE T KBA,
EBA. EMZHENER » b AR > MAICALE L, Idukki Sanctuary 2> 5 1 km ORFEEICSH 5, F¥E
SEHE, XU B T OBEEMOLEBRPNICAE L, 7 OT Y T OB OA BIKNSS 10 km
D EZAINET D, FEEMEICITHRMAGED LI 2D, WBEZT 5RO ERIERH,
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10) Idukki as Upper Pond and Marmala (Idukki - Marmala) #5357k &8 93

Idukki - Marmala #57KREFHEIL Idukki B & Kottayam WRIZAZ{ET 5, BEER D Idukki
Reservoir Z EHLIZHVY, Bl T AT 25 CTh 5, FEFHMHIE D O LR HIXE
(2 T RRIAIERIAR) & TBibk) T&H 5, Idukki B & Kottayam WO AN DIZHREERD 5 5
FEILENZIN5.03% & 1.11%, FHIZ K 2B THINHOFRIIFHATH 5.

Idukki - Marmala #7KFEEFHED EIA LAR— MIER I TRV, FEEFHEHIT, KBA,
EBA., EWZAktEAR » b AR v MNIZALE L, Idukki Sanctuary 7> 5 1 km BT\ 5, G
BT, NV T OBEROAERIBNITALE T D, FHEERITIIRNERB DB LEIR D,
BT 2T D RO H I A,

11) Ponmudi as Upper Pond and Kallarkutty as lower (Ponmudi — Kallarkutty) #5/K%& % 33

Ponmudi — Kallarkutty #57K%8 8 3613 Idukki RIZ7E 9%, BEEX D Ponmudi Reservoir %
HlZ, Kallarkutty Reservoir Z FHLIZHN, Bz 2K d @k L2 WETEICTh 5, FEFHHE
HuFED o LRI I THRRIASERIAR) Th D, Idukki WO N HIZHREEIED 58 5 EIE
13 5.03%, FHEIZ L HBEL HHINHOEFERIZ I TH D,

Ponmudi — Kallarkutty #5/KFEEHFED EIA LR — MIER S Cuy, 24 mMI
KBA, EBA, £ 245 A » N AR v MNIZHLE L, Alliance for Zero Extinction Sites 75 6km,
Idukki Sanctuary 75 2.4 km OFERED & Z AI2H 5D, FHEFHEMIL, BEHMOXHL N T AR
HINIZAZE L, 727 Y 0 OBEMOA RN G 1 km O & ZAIINLET 5, FHEEMIZITAR
MG 2 D, B L 2T D RO mFEIE A,

12) Sengulam and Kallarkutty reservoirs (Sengulam — Kallarkutty) #57K%& % 3

Sengulam — Kallarkutty /K EHFH#£IT Idukki RIZALET 5, BERX O Sengulam Reservoir %
iz, Kallarkutty Reservoir & FHUZ VY, B/ el KMUTERR L2 WEHEICTH D, FERT
B 0 EHOR TS T RRIKSERIAR ) TH D, Idukki RO N FIZFREERD 5D 5
BIE5.03 %, I L DB EHPUHOFHRITATTSH 5,

Sengulam — Kallarkutty /KR EHFHED BIA LAR— MIER I LTV eV, FEGmHIE
KBA. EBA. =M ZAEMER » AR~ MNIZALE L., Alliance for Zero Extinction Sites 7> 5 3km,
Idukki Sanctuary 7> % 4km, Western Ghats World Heritage Site 725 8 km D & Z AIZAET 5,
FEFEHIL, XAV N T OBEAMOERMND 1km, 77 Y U OBEAOERIE S 2 km
D& ZAINET D, FEFEMITIIHRMARRB LI 0 D, B E ST 5 RO I A,
13) Kallarkutty and Lower Periyar reservoirs (Kallarkutty - Lower Periyar) £5/K 58 53

Kallarkutty - Lower Periyar 57K R 33413 Idukki WRIZALE T % BEX @ Kallarkutty Reservoir
Z #ilZ, Lower Periyar Reservoir Z FHLIZ VY, Bz Tk TR LR WEITETH L, F

SEFHEHERD O LRI XIS THERILERB K] CTH D, Idukki RO N DIZHEEHREKRO 5
HEIETE 5.03 %, FHIZ L DB HEHINADOERIIARHTSH 5,

Kallarkutty - Lower Periyar £57K3 B FH3ED EIA LR — MIMERR S0 CTeuy, FH3EGH
KBA. EBA., AW tktEd v AR~ k. Alliance for Zero Extinction Sites PNIZ/AZE L. Idukki
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Sanctuary 7> 1.7 km, Western Ghats World Heritage Sitekara 2> 9km O & Z AIZ(LET 5, F
SEEHEHIL, R AV BT OBEMOAEBHPNICAE L, 7 U7 Y T OB O A B 6 0.8 km
DL ZAINET D, FEERITITRMAGERDN LI D, B LT 2 RO ERE TR,

14) Peringalkuth and Idamalayar reservoirs (Peringalkuth - Idamalayar) #5/K %88 F3

Peringalkuth - Idamalayar 57K %88 213 Thrissur %%, Ernakulam U, Idukki YA IZAZET 5,
BERX @ Peringalkuth reservoir % F i, Edamalayar reservoir (Idamalayar Reservoir)Z FHLIZ Y,
BT 2R THERR LR WENEI T D, FEERTHIMUE I O HHF T EIS TSR IR BB
T %, Thrissur K, Ernakulam &, Idukki WO N OIZHREEO L H2F G EFNE N
0.30%. 0.50%. 5.03%, FHITLDBESTHUNHOHFRITAH TS D,

Peringalkuth - Idamalayar £5/KRBEHFEDEIA L AR — MIFERK S LT 7wy, FEGFE T
KBA. EBA, &M HEMEAR v b AR v FNICALE L, Paramblkulam Tiger Reserve 2> 5 7.2km,
Parambikulam Sanctuary 75 8 km O & Z AIZNET D, FHEFHEHIL, XTIV T ETIT
VU OBEHOABINICAIE T 5, FEEMITITHRNAGEN LI D, LT DK
DHEFEILAH,

15) Sholayar and Idamalayar reservoirs (Sholayar - Idamalayar) /K58 5%

Sholayar- Idamalayar 57K 5 8 F¥(X Thrissur & & Idukki BIZAZET 5, BERX D Sholayar
reservoir 7% E#llZ, Edamalayar reservoir % FHLIZHIVN, Br7z 72 Bk L3RR L 722 W EHECd
%o HFHEFTEME D O FHFI TS TERRASERIAR] TH D, Thrissur B & Idukki 8o
N BIHREEIED (58 2 E G X2 240 0.30% and 5.03%, FHIT K 2 Bilime T HUUH O
IEAHATH D,

Sholayar- Idamalayar #7KFEEHFHED EIA LA — MIER IV TWZRW, FEEFHEHLL KBA,
EBA, AW ZtEMEAR » b AR v MNIZALE L, Paramblkulam Tiger Reserve 75 4.3km, Alliance
for Zero Extinction Sites 7>5 9km, Parambikulam Sanctuary 72°5 Skm D & Z AITALET 5, F
¥RPEHT, XAV NT LT VT T OBEAMOAERBNICAE T D, FHEFMITITHRAK
RSB D, FBEEZ T 2RO mEFEITAH,

16) Kakkayam and Peruvannamoozhi reservoirs (Kakkayam - Peruvannamoozhi) #5/K 55 553

Kakkayam - Peruvannamoozhi #57K%& 8 %313 Kozhikode WRICAZET 5, BEEX D Kakkayam
Reservoir % #fLiZ, Peruvannamoozhi Reservoir & FHLIZHVN, Fr7z 7okl Zdax LW al
BT %, a0 o HHA I THEAERMA] T %, Kozhikode Frod AM
(ZHREEIRD 5D 5 EIB1E 049 %, FHIL L DB EHUUA O BRIZANATH S,

Kakkayam - Peruvannamoozhi /K5 HEHHED EIA LR — MIER STV, FERHHE
#11%, Malabar Sanctuary, KBA, EBA, AE#MZAMEA v M ARy NNITILE T 5, FHEFHEH
I BRIV BT AERBRNICAE L, 7T Y U OBEROA RS 1km D& 2 AT
MET D, FEFMIITRWEREDR LIRS, WEE ST 2RO mEIE RN,

17) Pazhassi sagar £5/K 5 E F¥

Pazhassi sagar #5/K 8 HEF 1L Kannur BIZNA7E T 5, Laterite Quarry 2 EHLZFIH L, BEEX
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O Pazhassi Reservoir & FHLIZ VN, Bz 2 KM IX &R L2 W EHEICTH 5, HEGE ML
O HHF IS T8ikk] TH D, Kannur WO A DITHREED (5O 5 EE1E 1.64 %, T
(2 LD RBHRSC U O HRIZIARHTH 5,

Pazhassi sagar $5/KHEFHED EIA LAR— MIMERR I LTV ewy, HEFHEHIE KBA &4
WA >~ B AR v FNICALE L, The Nilgiri Biosphere Reserve 7> 5 8km BffiL T 5, F¥#
s, BT 27 Y U OAERBMNICALE L, N TV b7 OBEROERSN 5 2 km O
ETAINET D, FEFMIZITHRMAE DL D, HEZZT 5RO LA,
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Table 5.1.5-3 EIA process and Protected area of the projects in Kerala State
- - - @
Project stage Domestic International® % z
m =cC I5) = m 2 S = S 3T
- > |8 |g_ .90 & |7 |87z :l,el25| & | % |2%z
Name of PSPs Capacity ololo|l vl ol =12 |92 |32|23| S S |2 | T |x]|5 2822 m 3 3= Remarks
(Mw) o | & 1| =|9|g|a|28|83|83| = 2129 | @ 7 = o = )
T|o|0 |3 |® 2| =152 |52 2 ® 0 m) 1@ 83|82 k= g 55 <
> By - Y A m 2 T 2 |ss|s S 2 = T I = > S |eax|3Q =3 @ o3
8| g | 23 |g=82| & v |l ez | & 3 g2l »n o T =23
= & S| < 3 = 3 > @ > 2| EN 2 =1 T e
3 > ® 2| @ 5 23 g o
D = 3 ©
0.30% Location
1. Sholayar-1 810 B I B B R I - | - - 4km ﬁer I 1 1 aErllZp"}“lfrgr and unclear (No.
8 1 5.03% | Levell | 157)
0.30% Location
2. Sholayar-11 390 B I B B R I - | - - 9km lfir?l I 1 1 aErllZp"}“lfrgr and unclear (No.
81 050% | Levell | 147)
. Elephant o
3. Pringalkuthu 80 B I B B R I - | - - 4.9km I 1 1 and Tiger 0.30% Level 1
4. Kuttiyadi 2,400 e e e e - --- - - 1 1 1 Tiger 0.49% Level 1
Elephant
5. Edamalayar 2,000 B e B e i I B I I I and Tiger | 5.03% | Level 1
Tiger and .
Location
6. ldduki 300 up - 1 11| f0km unknown, 12
Elephant | 5.03% Level 1 resettiements
1km
7. Pallivasal 600 up - Tem | 1| 1| 1| 1km | Tomthe >
Tiger and resettlements
Elephant | 5.03% Level 1
. . Tiger and
8. Kakki-Moozhiyar 375 O - 9.3km I I I I Elephant | 0.68% Level 1 Forest
Tiger and
9. Idukki - 10km
Malankara 1,100 O - Tkm ! ! ! from
Elephant | 5.03% Level 1
5.03%
10.  Idukki - Marmala 450 O - 1km I I I Tiger and
1.11% Level 1
Tiger and
11.  Ponmudi — 1km
Kallarkutty 250 O - 2.4km I I I | 6km from
Elephant | 5.03% Level 1
1km
12.  Sengulam — from
’ gu 200 O - 4km 8km | 1 1 1 3km | Tiger and No forest
Kallarkutty Jkm
from 5.03% Level 1

37 Locations of KBA, EBA, Biodiversity hotspots, and Alliance for Zero Extinction Sites are referred in IBAT (https://www.ibat-alliance.org)
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Elephant

Tiger and
13.  Kallarkuity - 200 1.7km 9km 4km | O8km Forest
Lower Periyar from
Elephant | 5.03% | Levell
0.30%, Tribal colony,
14.  Peringalkuth - Elephant | 0.50% Forest, (Same
Idamalayar 330 8km 7.2km and Tiger | and as No.2
5.03% Level 1 | Sholayar-11?)
0.30% Tribal colony,
Ilimalsahzlrayar . 900 Skm 4.3km 9km fizp;‘frgr and (same as No.1
Y € | 503% | Level 1 | Sholayar-I?)
Tiger and
16. Kakkayam - 1km Forest, (Same
. 900 I as No.4
Peruvannamoozhi from Kuttiyadi?)
Elephant | 0.49% | Level 1 yadr:
Elephant
17.  Pazhassi sagar 200 8.0km ?2)(1112'1;2 No forest
Tiger 1.64% Level 1
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5.1.6  Tamil Nadu
(1) HBKRFEEOLENE

Tamil Nadu JNEJF =R /L ¥ —%472 5 N Tamil Nadu Generation and Distribution Corporation
Limited (TANGEDCO) (ZELFOBEHIZ LY | HkBEELHET LSRN TH D,

- WZKIGERER K OESFEEIZ L > TREI NWIZESOUTHER

- B E IR

- HAOEED K E 2 KRB SIFEE & o T2 AR RE= R L — O KRB B R RF D 1%

RO L E

WBHY7e8im & LT, Tamil Nadu MEJFIZMBORAEBIEICED vz BEEANIET T 5

RERSH D, 2016-17 FEOHEE L LTI T RARES N TN D,

Item Estimate Target
- Revenue deficit / GSDP rate: -0.7% 0.0 %
- Fiscal deficit / GSDP rate: -2.92% -3.50 %
- Total debt stock / GSDP rate 19.60 % 21.72 %

[F]J1E5 14 [8] Finance Commission & #FH I R SN BURT-OFEIE 4 =2l T 5 Z L R TE R
Mmole, LinL, MBUERIZIER AL O BRY | MBUE B OBLED BTN TR I E RT3
HER 2 GOERIELITH T LT TH D B 2 v, —fiXAIC Finance Department & L

CEKRIFBRR A EBET D2 b O TEARY, BAFELMWML T 200 3L X =L
Energy Department (Z & V) P7E IS4 5,

Finance Department & DR CIEHARD ODA BB A EATHZ LIZOWTILL FTOBBE N D
RN Z R LT D,

A 2RI (IR 72 A & R3O0 I 1R
- 2K ®’§/i\nﬂ ENTED
K RMTHATHAM O 2B BRI NS W T &

(2) |IEZ Z—DEBI LM SN 5 HKIEEO ATRENE

2 TIE. TR 2 = — X LRI RTRE/R AR, BB M, FE IR DR
LW Sl A> S . Tamil Nadu M2 31 28K =— X204 %,

1) BT = — X L FIF ATHE Ao %t

Tamil Nadu )N DEIFTEFRIL. CEA LAR— MI LD &, 2016 FE T NE TDO~A F A0
LT TADKRY Y a N UDRIAHRTH D, BRI T —HXIIRAFTTHLIN, KEED
Kudankulam J§i 7 9 BT OB e S5 PR s oG AR R b &
HEIND,

38 The Economics Times;2016.9.5
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—J5. BEMREZ RV —IZOWNWTIL, KEEREANER LD L RIAEFND, RYNIEK
B EDORT Y VN RKEWNE LT, #FAENRET R/LX—4 (MNRE) 2 2022 4%
TORDOEANBFEL LT, LD 20 5580 8,800 MW &R L T\ 5,

—J57C 2016 4 7 H. Tamil Nadu 2BV T, A > R THI & 725 KB EO H I IHIAT
b=t bni, ¥ BEEIIRHERDS, AT LTI, KBEORBEFEHRITL & L
. MNRE 220 HIVREN R SN TE Y, INTIEAS%, ST 5 KRB ~O3 RN
BRNTNDL EZATHD,

M TILF R D FTEAENZHOWT, FIHAIREZR /K IR EOBR & 2t HKFEEIC
SWTHBRANCE D FHA TV F# 2R L TW5, BEKIEEOA AT E L LT, 2 #iA
PEEL., 1 HAHUIDPR BT LTV 5,

BB, A ROKIFEERIEIZOWNT, ZIVE T 25 MW LU T OHBFARRET XL F—0D
HREIZD -T2 Z LD, 25 MW &8 2 2 K22 K ) FE BRI ITRIG 78 & & [Akk D ik %
ZAFHZENTEP, BRMEH L CWV, 2D, A > REHE T, 25 MW IBD KT
S AR HAEFRET R L X —CE D, BEEZMEEL T 2R LTWS, Y29 Lzl
T, IBEHRET AOPHIMHENC b RESHRT 2 Z E BRSNS,

ERORDMZE T D & SHREET D KEOLRER ELBERIR P/ N TND 2 L

2. MO RERR FH 2 RL TWDHZ Enn, BA=—XZEWEEZLND,
MW
W Others

25,000 -

Biomass Power
20,000 -

Wind
15,000 Solar Power
10,000 - .
5,000

0
2015 by 2022

Tentative Targets by MNRE

source: MNRE

Figure 5.1.6-1 Generation Capacity Targets of Renewables

Table 5.1.6-1 Major Pumped Storage Projects in Tamil Nadu

Priority Location Capacity Stage
Ist Kundah 500 MW DPR Completed
ICB Preparation for phase 1
2nd Shillahalla 2,000 MW DPR (phase 1) ongoing
(almost completed)

3 PV-Tech;2016.7.6
40 The Econ0Omics Times; 2016.9.14
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EBEXDOBENDE~

2)

Tamil Nadu M D & 2 FEERHIK O K Ec & A D & B — 7 B0 v — 27 A28 D28 8)
UL <, FE 2 EHOHHEE(49.9-50.05SH) N D JEIE I 72 > T D r— AR WA SN D, i

£TA v FTIE, ENF

EFRERSCESEHATLT, REITEFR THINTHZ ENED-o
Tre TDT, FTEFENDOBIESCE W72 EELRDE T HERIT D Ao Tz,

Ll

A% . Make in India O 58D T, EAMEFEORERM, AAREFEOEL 72 ST, EEMA%E
FDMCERXROENERIND Z L PREIND, TOHEICIE. EXROEIZET H2REFIE

D—oL LT, SRBEEOLEMS RE S, HABEN G E > T

ZENRTREIND,

Load and Frequency Curve of Southern Region on Maximum Demand Day
27-03-2015 (38090 MW)

40000

38000

36000

34000 {- e . = el

32000 —

g

30000 |-

: /

28000 —— Mo . Pl - e

DEMAND MET IN MW

26000

24000 +

FREQUENCY IN HZ

40.90

48.85

22000

20000

49.80

0 1 2 3 4 5 8 7 8 e 10 " 12 13 4 15 18 17 18 18
TIME IN HOURS

& Frequency

21 22 23 24

Maximum Frequency
Minimum Frequency

50.19 Hz at 18:00 Hours
49.86 Hz at 01:00 Hours

source: Southern Regional Power Committee Annual Report in 2014-15

Figure 5.1.6-2 Load Curve and Frequency Curve of Southern Region on Maximum day in 2014-15
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% time
WE T W W B ¥ B NN
90% 53 18,18 13 16 371830320
80% — —n— — 0 — — -
70%
=50.05
0% — — — — — —5’8  — — @
49.9-50.05
50% 64 63 65
60 o 70 8" 66 69 ,, 69
30%
20% -
32
10%
17 18 10 12 17 15 13 17 11 . 11
Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar

(3) BKFEER

source: Southern Regional Load Dispatch Centre Quarterly Report

Figure 5.1.6-3 Frequency of Southern Region in 2015-16

Tamil Nadu N Ti&, LLFD 7 S>OE/KIEEFH AT S 7z,

Table 5.1.6-2 Pumped Storage Projects planned in Tamil Nadu State

Name of PSPs Capacity (MW) Remarks
1** priority in Tamil Nadu. Tender notice for the Phase-1 is
1. Kundah 500
planned to be announced by October, 2016.
] 2" priority in Tamil Nadu.
2. Sillahalla 2,000 ) ) )
DPR for the Phase-1 will be finalized in September 2016.
PFR is under preparation. The upper reservoir is planned in
3. Mettur 500 .
Palamalai Reserved Forest.
4. Kodayar 500 High head over 1,000 m.
Manalar 500 High head over 1,000 m.
) ) TANGEDCO doesn’t take any action to advance this PSP at
6. Vellimalai 200
present.
7. Nallar 2,700 TANGEDCO has no intention to develop this PSP.

source: JICA Study Team

FELOMEA LLTICRT (BRI Appendix 5-33 25 /),

1) Kundah Ft7H

Kundah 7K #@EFFE (X, Nilgiris District (Z/F7ES 2 BEFX @ Porthimund Br/Kii7e & N
Emerald ik a2 €4 B, THe L CHIAT 531BCTh 5, Ak z 7o i @dsxk 3 2 2
ZIHN DT, TANGEDCO (3 Tamil Nadu /N TEHE] S 41TV 2 B/K FEFEFHE 0 T Che b 58
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FERSEVY & FL7R LT %, TANGEDCO (2 & % & DPREBLICSER L ¥, kS BT ek
B L 725 Forest Clearance & Environmental Clearance HlUGHFA LD Z & THY . H=H %f)ﬂ
BEORBENEAELRNEEZ TS,

REKRFEEITORERRIT 3 BB HEI L Tt b, 1 B CIXEER LR TERLONC
KB R | IR, 5 2 Beb CIIUK R B A 2 BT, 56 3 BERE COK B EHA 1
TR 2 3BT D, TANGEDCO 1% 2016 47 10 A £ TIZH | BRSO THRO AL E %
1TV, 2017 4 1 HE TN EZRRET DT ETH D, £D%, 201744 H £ Tloidsx LFx
BAfA L. 2021 4FEE CIERT A Z L2 B L Q0 5, BIEEE TIZ, HIFREH~DT 7 &
A R VD 1,000 m, T — TV B RVHHE B RV 500 m 8 YE(E DO —E & LT,
JeAT L CEME Sz,

ZOFREINIE, EEMORRR L TKERRAEND Z ENRESTEBY, TOEME
T, A% I$_M%&&6ﬁ57%%TkD TE R D IS TS T D TR PRI,

%1 B O AR T2 d 5 & 413 Rural Electrification Corporation (REC))H T 5 Z &
PRESTEY, TANGEDCO [T EA&FHEZ REC 5 JICAIZEFE LZ HIT720,

2) Sillahalla 71

Sillahalla £5/K & & FHHE1X, Tamil Nadu NN O /KR ERHE OH T, Kundah FHE[[ZRNT,

B2 SN AEHETH D, FHliHSIT Nilgiris District & Coimbatore District (25— Tu»
%, BER% O Pillur Bk Tl LCRIA L, Rta ST 23 Ch D, Eiz, #axd 5 L
it & BER% @ Emerald 35 & U8 Avalanche I 7Kl 455 57K 8 b o L3 GHE S 40TV D, AE7KFE
FERTEIOTEH 97~ & R 1,500 m D 22 & BT ORPKMZ RS 17 km 288 2 5 KE TH
%o Mz T, WFREF~FHD T 7 EA 3 b 575km EIEFICED 2

KREGKFEEITOREERIL 2 225 YT A TETH Z) %1 BB Bl & BEER @ Emerald
B L O Avalanche Bk 2 fE 5K R o RV OERTH U . 5 2 BRI T REAT. E O
KM & SRS, BRRAPT 78 & R ERMO LHETH D,

TANGEDCO (2 & % & 45 1 BePE D 7= D DPR IFBEIZ 52k (7272 LAAR TR & LTV D),
% 1 BEfo> DPR &£ 2 T, %5 2 Btf DPR Z BT DBRIC LB L 22 5 552 B #
55 2 BefED DPR OAERES D AFLAE % 2016 4F 12 A £ CTIZIFITH TE (2016 FHEIUE, 72

721 2017 4 1 HRFRUCRISEOEER) Th D,

Fo. B 1 B COER TETHICHNE & e 5 O RS I3HHEM Z .0 &3 587 F
HTH Y ERBENRET, H-o, Reserved Forest N HIEUS NN T, 2 HIRERBE I
TOMBENRBELRNEEZ TS, LLeRns, 5 2 BEoER TH T B RRE £
ORENFET DMNE I D, RBEATH D,

TANGEDCO 1359 1,500 m D&% 7= & E T O /KA #ES 17 km B 2 5K E2H T 58K
FEEICERL TE LT, mEELZWONSEILTHET LT A FT7RbE, @l

4 TANGEDCO, Detailed Project Report for Kundah Pumped Storage Hydro Electric Project, October 2015
42 TANGEDCO, Pre-Feasibility Report on Sillahalla Pumped Storage Hydro Electric Project (4x500MW), January 2012
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HEDZETHoI,

Eii T _R&EFHIELE LT, 2016 4 10 AR AT, Mﬁﬁiw% Zx%F L. Kundah, Sillahalla 3t
WCHABRE LTOBETUERDOTWD EDIEHRBH D,

3) Mettur FFH

TANGEDCO (Z £ % & Metturr £5/K 3 EHE X, Y5179 % Kundah 72 & ONZ Sillahalla #57k 3§
EFHE OR DO BRGEA S D 1 > TH D,

A H AU Salem District TH 0, BEX D Mettur (Stanley) Br/kithz Fis LCHRIHL, k
iz Mettur % AOFEIALET D RBICHRT 2D THDH, LaLeH, TANGENCO
MO LT EEHNT X 5 &, % Palamalai Reserved Forest NICEFHI SN TERY ¥, 7 o=
7 NEHEET D ET, ZOZ EREEICRLIBNANH D,

4) Kodayar 1]

TANGEDCO |2 & % & | Kodayar £57K#ERF#IX, 56177 5 Kundah 72 & TN Sillahalla 57K

BEATE DR OBHFAR RO 1 D Th 5, FHEMHAIIE LR T 5 Vellimalai £57K F 5T & [F]
U Kanyakumari Distreict T ¥, BEEX O Upper Kodayar §T7K L & Pechiparai BT/K A Z 44
b, THE LCRIAT 2B TH Y | Ikt a B I ?ézgiﬁw“o@#ilm4
m ERMLONTEY, AR 7KEZEMAT 2551013, mEENETEICRL,E LA
EWOW%@%Eﬁ%TL\ﬁﬁ\ﬁ@x?yfkbf\ﬁR%ﬁﬁ¢f%éo

5) Manalar F#]

TANGEDCO |Z X % &, Manalar #5/K % EitHEIEL, /5179 % Kundah 72 & ONC Sillahalla £57K

FEFHEOR OBIRBEA S D 1 > Th 5, HEMHLS 1T Theni Distreict T ¥ | BEF% D Manalar
frkihz B UCHRIAE L, Nz Manalar Koo AL PEISA7E 95 Surulipatti 22 7% DI 71T
e féﬁﬁf&é“o@%11%0mf&©\miLtwam%ﬁ%*+@tﬁ%K\ﬂ
WA T KEEZBEHT DHAITIE, MEEDEEICRD0E Lvny, FIHIOFHE KT L,
ﬁﬁ\&®27y7&bf\ﬁR%$%¢T%éo

6) Vellimalai 7]

Vellimalai £5/K7 8%, 2011 41 Southern Regional Load Dispatch Center 734 L 7=
System Operation Report [ZiC# SN TWHEETHD Y, LarL7Aes b, TANGEDCO 1E, =
OEARREF X EFLD 5 SOEKFEEFTE LV HEILENMROGEE B2 LTEBY, 20
PRE XA U District \ZFHE S 41TV 5 K D K& 2R ER ) D Kodayar 7K BB F MBI ESE T 5
&%széﬂ%f%é Z D7z, TANGEDCO IFEUE, Z OPKFEER Ez D 5720 D
1T8% & > TR,

#2016/10/08 Deccan Chronicle,
http://www.deccanchronicle.com/nation/in-other-news/081016/address-quality-of-coal-centre-urged.html
4 Outline of 5 PSPs planned in Tamil Nadu, July 2016

4 Qutline of 5 PSPs planned in Tamil Nadu, July 2016

46 Qutline of 5 PSPs planned in Tamil Nadu, July 2016

47 Southern Regional Load Dispatch Centre, System Operation Report, p21, August 2011

ERFEARISH
5-48



1Y REEHEIS —ERINE - ERHD
IPAFILLIR—

7) Nallar &

Nallar £57KF8EFHENX, 2015 4F 10 A 27 HICBAfE S L7z [HKFEE OB & A TR ¢
NX—LDRE] EWVWO U= ay P TRAMENTZL Y2 AL DL, CEA 1T K> THIE
ENT-EETHD *®, TNAGEDCO 13, FHHEHLE D &4 L L, A /KFEEFHE o B3 13K 5
LR LTEY  BARIZHIT TEIN TV,

(4) Tamil Nadu JNIZFHE S 72k 7 w2 =7 FOBREE - #E 1w

Tamil Nadu JNAIZFHE STV S 7 SOEKIERFERED 9 5, Kundah HkFEEHEIE 7200
BREEKFRZ B L T\ 5, Kondayar #/k 8 EHF¥ & Manalar K EFE 1L Wildlife
Sanctuaries WIZ{Zi& L TV %, Kundah H/Kk5EFH¥E L Silahalla 57K EFH 1X Bco-Sensitive
Zones WIZNLET 5 ATREMED & 5,

1) Kundah #/kFEFHE

Kundah #/K¥EH 3L Nilgiris RIZAE T 5, BERX O Porthimund Reservoir Z R,
Emerald Reservoir & FHLIZ VN, Br7z 2 KL ZdEs% L2 Wl Th 5, F3EEH)ED o -
R RIS TERMA) Th D, Nilgiris O N O EIED 5D HEIE 13 4.46 %, FHEIZ
L DB I OEHIE R TH 5.

Kundah #/KFEEFHED EIA LAR— MI 2007 FITER S, B OBRTIKRD 2007 4F 5
HIZFEITSNTWD, REZAGEOIERIT 2013 /£ 9 AICRITEN TV D, FEFHEHIL, The
Nilgiri Biosphere Reserve . KBA, EBA, AEMZERNER » F AR > FNIZALE L, Mukurthi
National Park 7>% 2km, Western Ghats World Heritage Site 7> 3km, Alliance for Zero Extinction
(AZE) Sites™7 & 4km BTN D, FHEFIMHIE, BERIONU AN RT LT VTV U DA R
WITALE S D, FEEMIITHRMAGEDR VIR D, BT 2 RO ITRH,

2) Sillahalla #57K %8 8 43

Silahalla #5/K% 892 (Option 1 and Option 2)i% The Nilgiris I & Coimbatore Wk IZN7EJ
%o BERX @ Pillur reservoir & FHUZ VY, Fiz Fric lC@Es T 25 CTh 5, FHEFEHED
O EHFIRHIEEIC TEEEEMN) & THHE#] T 5, The Nilgiris ' & Coimbatore D

(ZHRERIRED 5D DA ITZNZN 4.46% & 0.82 %, FHEIT K 2B T HUNUH O )
IEATH D,

Silahalla #57/Kk 7 ¥ 9% (Option 1 and Option 2)D EIA L AR — MIER I LTV, FEEG
HifhiL, KBA, EBA, “EMZERIER » b A4 > MNICALE L, The Nilgiri Biosphere Reserve 7
© 1.9km, Mukurthi National Park 7> 7.3km, Western Ghats World Heritage Site 7> 5 7.6 km [t
NTWD, FEFEHEL, BEROXU TV NZ T 07 Y v OEBMPNICET D, FHEE

48 Central Board of Irrigation & Power, Base Paper for Workshop titled as “Pumped Storage Development and Integration
with Renewable Energy”, p9, 27" October, 2015

49 Alliance for Zero Extinction (AZE): AZE sites are the last refuges for some of the highest threatened species on the planet.
AZE sites are discrete areas that contain 95% of the known global population of an Endangered (EN) or Critically
Endangered (CR) species or 95% of one life history segment (e.g. breeding or wintering) of an EN or CR species.
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CITHNARRP BN D, B A T DARMOEFEITI R,
3) Mettur /K FEEFH

Mettur #5/K 8 FEF 1T Salem WRITALE T D, BEEX D Stanley reservoir Z FHLIZAH V., #r

2 A @RI 5 CTh D, FEEFTEHUE L O EHAIIE IS TRk TR T

ﬂjf%éo%Mn%®AD;%ﬁ%%®£®éﬁ 13343 %, FHEIZI DB I
DIFHIFAHATH 5,

Mettur /K BEHFEFED EIA LAR— MIER I TRV, FEFHE T Nilgiri Biosphere
Reserve 775 7.9km D & T AINLE LT\ D, FEFHEMUEL, BEMOX AV T4 BN
Skm, 7 V7Y U OBEAMOEREND 10km O & ZAITNLET D, FHEFENIIIRMATR DL
B D, SEEZT DHRMOEREITAN,

4) Kodayar #/Kk 5B F¥E

Kodayar #57Kk%&8 #5313 Kanniyakumari R(ZN0E 35, BE% @ Upper Kodayar Reservoir % |
#lZ, Pechiparai Reservoir Z FHLIZ VY, Fr7c 2Rk il 858 LR WEHE Ch 5, FEFTHE
JED O EHFI T EC TR TH D, Kanniyakumari D N DIZFEEED 5D HHIG X
0.39 %, HFHEIZL DB LHUUAOEHRITAATH S,

Kodayar #57KFEEFHED EIA LARA— MIER STV RV, FHEFHE M, the Kalakad
Sanctuary & Mundanthurai Sanctuary, KBA, EBA., AEMZARIER v AR v FNITALE L,
Kalakad - Mundanthurai Tiger Reserve 7> 5 0.5km, Western Ghats World Heritage Site 7> 0.5km
Cfi%ﬁ‘é FEFEHL, RPNV T ET VTV UOBEMOAERENICAET D, FE

TITHMAGRN LI 72 D, 3B AT D AR O EREIT A,

5) Manalar Z5/KFEEFHE

Manalar #/K B EFEIL Theni BRI ET 5, BEFX® Manalar reservoir z FIZIZ v,
T T Z R T 25 M CTh 5, FEFHEMEL O LRI AT IIC THEHAR) & T8k <
%, Theni WD NIIZHEMED 5D HEIGIT 0.15 %, FHEIZ K 2B T HURUT O
IR TH D,

Manalar #7/KFEEHED EIA LA — MIFER T2V, EHillE, Megamalai Sanctuary,
EBA, AW Z 4538 » B AR v b KB Forcal Area NIZAZ[E L . Western Ghats World Heritage Site
75 0.5km, Srivilliputhur (Giant Squirrel) WLS 7> % 9.7km, Periyar Tiger Reserve 7> & 0.5km Hff
h‘(l/\é FEHWEHIX, XAV NTET TV UOBRMOAERBNICALET D, FERE

CITARMAGRN LI IR D, 508 % 2T DM ORI A,

6) Vellimalai #57Kk 7 BB 2
FREON BN WA DI,

7) Nallar 57K J8 & F %
FREONL BN WA I,
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Table 5.1.6-3 EIA process and Protected area of the projects in Tamil Nadu State

Project stage Domestic International® § z
@D
m = c =1 m 2 S < S3JT
- > | E |g_ 15958 & |35 = El,e 55| % | & |g8%3
Name of psps | CaPaCity ololo|v| | =| B = 22 18z|83| ¢ 3|32 T = | 2 Z8 3 3 m o 3 = | Remarks
MW) 1o 1S | m| 3 |p|m| =10 S =3 gz 835|283 m g8 |28 3 O | p B 25 3 = =90
TIO > | x| || D® | M 3 s= |25|2E| B3 = : = >| = 8% 58 = @ S5
7] 5 53 |2 8|a 3 &8 (%) P 2 3 g N 2 =2 g
@ o =% |8 2|8 = 2l g Q@ 2 |ZE » g D <L g
= @ ST < 2 g 83> ® > |2 =N 2 & @
7] @® 2@ %) 5 3= @ &
@ % S o
F Tiger and Reserved
1. Kundah 500 @) (May 2km I 3km I I I 4km El§ hant 4.66% forest
2007) P Level 1 | 19.98 ha
. 4.46%
2. Sillahalla | 2,000 u/p - | 73km tkm | Ol 11| peerand | g
P 0.82% | Level 1
3. Mettur 500 ; U/P - 7.9km 3.43% Level 1
Tiger and
4. Kodayar 500 u/p - I 0.5km 1.9km I I I 1.5km Elephant | 0.39% | Level 1
1 Tiger and
5. Manalar 500 u/p - 9.7km 0.5km 0.5km 1 1 I Elephant | 0.15% | Level 1
6. Vellimalai | 200 ol - I Location
unclear
7. Nallar 2,700 O - I Location
unclear

% Locations of KBA, EBA, Biodiversity hotspots, and Alliance for Zero Extinction Sites are referred in IBAT (https://www.ibat-alliance.org)
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5.1.7  West Bengal
(1) BKRFEEOVEE
West Bengal M /] & Ui =R/ ¥ —4 & West Bengal State Electricity Distribution Company
Limited (WBSEDCL) [3IEICLLFOBBICZ LY | SokEBLZMET 2ERTH 5.
- EICKBERER LR EIC L > TRE S NTE S ORER AR OEE R OLEME
filefx
- =7 E R
- EATROUE

My 28l & L Cld, West Bengal MU XM BORAYE BUEIZE O Hivlc BEEZ NET T 5
WENBH D, 2016-17 FEO HIEE & U TELL PR E STV D,

Item Estimate Target
- Revenue deficit / GSDP rate: 0.0 % 0.0 %
- Fiscal deficit / GSDP rate: -1.96 % -3.00 %
- Total debt stock / GSDP rate 33.72 % 36.24 %

[FMXZF 14 [7] Finance Commission #t& FHIC RSN T X TOHELER LIz, Ll EH
FEHD GSDP IZHD LG NRE NI LITHEEPLETH D, MEBEHICEELZL IR | M
BOE B OBLED HIIM BB ERMIT T 2R 2 Z0ESMELZITO Z LT THDL &
ExZ bbb, —MIIZ Finance Department & U CIZFFICE/K BB 2 BT 25 L O TldZew,
)RR i 7 72 D D= R )L X —JI X Department of Power (Z L D IRE S5,

Finance Department & OHFKIZE D &, HARD ODA BEEZHATHZ LIZHOWTIHLL T
M2 GEEZ R LTV D,

- ENEL L OHBRICBW TN E > THE LWENESETHh A Z &
- BT D HEAN R IR EEL TV bk

Finance Department | X A& OfEFMEZ IR T D720, IRFE AT Y 2 — /L3N O I EUE B
TR > TN E I DPDOF = v 7 24T > T D,

) EIEI Z—DIFERBHM S DK ED AT e

Z 2T, RIS T A =— X LRI H ATRE ekt R IS MG, R DRE )
EWV Ol A5, West Bengal MIZH 1T 2 Bk =— X% 547 5,

1) FEfaaiiE =— X LRI TRE 72 & 3R

West Bengal M DEHTFHGIT. UNZEHL) ZHETO~AFTA0DH 2016 FEEIZITT T A
DRTY 3 THR L, 2019 FFEE TLRE LT mi< L RIATF TS, BIRFEOH
IZ /G o7=. KIIFEF 72 EORERIIHEPMNPCREFEEE TTESNLTVD,

AR RN F —IZOWTE, INOBEABERPREFOZLNZ FlE>TWD Z Ehb,
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5-52



1Y FEED DY —ERIRE - ERBEE
D714 FILUIR—+

At BIEOSE BT ERRBREAZKLT7#TH D,

INTIERLEARE LT, BEFOEKFEE 1 BT (900 MW) ZHMER L Tnb, &5
(2, BT ORIV A TEY . 2D 95 Turga IZOWTIEDPR 5E T LTW5D, FF
FEJRENE LT, Turga TIEIKBEEHTE 1,200 MW 287 LV TERT S Z L2 MRat L TR
V. CEA bR L TV F#Th D, ZENEIR & REERA MG D i 2588
OEFLTHY, 41V RTOET NI —RA LD Z ERHIREESND,

B, A ROKIFEERIEIZOWNT, ZIVE T 25 MW LU FOHBFARFET R LF —0D
HEEIZH o722 LD, 25 MW &8 2 2 K72 K ) FE BRI ITRIG 78 & & kRO iR %
ZFHZENTET, BREMEHR L T, 207D, 4 REHETIE. 25 MW B DK

RELEHAETET L =80, BRAREL T FEERL TS, 29 LR #
AT, IBEHRET AOPHIMHENC b RESHRT 2 Z ER RSN 5,

EREOWRMEBRET S L. FINCB T 28K EIL. BAETREZ AL —0OE ALK E W
HIHELHE > T, BA=—XIWMOTENLDEEZ LN,

Table 5.1.7-1 Major Pumped Storage Projects in West Bengal

Priority Location Capacity Stage
Ist Turga 1,000 MW DPR Completed
2nd Bandu 900 MW DPR tender under preparation
3rd Kulbera 1,100 MW Identified stage

2) BROENLE

A > RO JE B IEHEAE (The Indian Electricity Grid Code (IEGC)i 2014 42 A, 49.9Hz-50.05Hz

kﬁ@%htowmu%@mM@%éﬁﬁﬂﬁw2m&m$@%%@%ﬁék\%ﬁﬁﬁm&

I35 7 BT & EEoTWD, 50.05Hz 2 D2 HIMITA N LEICHIT TEHL AL,
4%MZ%T@6®19HLE%:AEMéO

INETA U RTIE, BHFE i%ﬁ%%ﬁ%ﬁﬁ$bf ﬁ%iﬁ%%?ﬁm?é’&
MNEnoTe, 2O, TWEEN D OBEBLELE U EEROEITKT HERITD o7z,
L2 LA, Make in India O G #O T, MAMEEOFEHN, BK@%UD@WJZE}: W, PE
(ERZFOICEROENERIND Z b TPREIND, ZOHEAICIE, BROEIZET 5%
BWHIEDO—2 & LT, Bk EOMLENES RE I, BAMGEN R E > TOL RN & 5,

5! The EconOmics Times; 2016.9.14

ERFEARISH
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% of Time ¥ Above IEGC band IEGC band M Below IEGC band

R EESRERERE RS

70 -~ - C o B - R R . G - . - B T B - T B . ——— PR

60 A - S =600 e e o e el hes

50 4- - - EERN BHE  BH 70.3-—— - fHE B RN BEH BMN B
: 65.1 69.6 6.1

6.2 70.3 67.1 = 70.0
40 - - ERERE | MERES < SRERE @ BEEEE RSSO M AN R | ISR

. | e T e e Saa 2

S EEEREEE S T

Apr-15 May-15 Jun-15  Jul-15 Aug-15 Sep-15 Oct-15 Nov-15 Dec-15 Jan-16 Feb-16 Mar-16

source: Eastern Regional Load Dispatch Center, Annual Grid Report 2015-16
Figure 5.1.7-1 Frequency Profile of Eastern Region in 2015-16

(3) HBKRIEEFH
West Bengal /i Tl&, LD 7 DO EKFEEFH RN S 7,

Table 5.1.7-2 Pumped Storage Projects planned in West Bengal State

Name of PSPs Capacity (MW) Remarks
Turga 1,000 DPR will be approved soon.
2. Bandhu 900 S & I stage. Planned to commission is 2028 at the earliest
3. Kurbera 1,100 Identified. Next project to Bandhu PSP
. Identified. But the site is located in reserved forest, so the

4. Kathlajal 900 oy
development seems to be quite difficult

5. Boro 500 No information

6. Panchet Hill 600 Very initial stage, any study hasn’t been conducted.
Operated as conventional hydropower plant due to lack of

7. Panchet 40

the lower reservoir

source: JICA Study Team
EREOBE Z LI TR T (GEflIE Appendix 5-38 22 /),

1) Turga 7+E

AR FEEFTE L, BERX O Purulia £57K ¥ FEFT & 7] U Ajodhya Hill |[Z5H# &40 CH Y | Purulia
LK EHTO Tl 5 2 km 1E EPHISAAET D BE% @@ﬁ&A%&%LTT@&L e
?é+ﬁf%é DPR [ZBEIZ CEA (242 &4, VKRB ENLSEALATVWS B
ﬁﬁm(mmﬁsﬁ>2mw¢1ﬂﬁf?iam%w%(mc%ﬁ» TERE 1
lmMMWT%D\Eﬁ”kTW@m®T SRR TARERENZEN 2 5T ORE S5 51
Lo TS, UKNOFESTHEREREICMZ . BRioRT X 9 IR EZE B K & W FEM T
FRCHABRIIZOBERPENEZZHBND)

ERFEARISH
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DPR MRS, R TEICHE L R DR OFR A NS LRI, FEMEREE & i TR
HEBIZET HIANDBAESIND TETH D, West Benagl INBUMFIE, BEIZFEMEREHLARFE O
BICHE L R DB EHEDT-HIZ, JICA ITBF L TV 5,

2) Bandhu FtE

2015 4F 10 H 27 BIZBAfE S 7z TE/KIEE ORI & AR RV F— k@#Akao
J—2 a3y 7 TOWBSEDCL 7' LE T — a3 2K 5 &, Bandhu /K5 EH L S &
[ AT — VSTV 5 2 ERHITIL 900 MW TH 1 | W%mmLiﬁfnimnﬁ
WD 2 & ZFH LTV D, PFRIFBEIZITER L TWEH B EIERLEE D Z L THY | JICA
Study Team (ZHEHE X 41720> > 72, Survey of India (SON)Z & 5 HUFEHI & & WA 72 I T2 7
A E T4, DPRAERIC L & 72 HZMMOFAEN LM SN D FETH D, 2016 46 A 20 H
(2 CEA 255 ffe L 7= /KB EICHT 2 23O F#kIZ L 5 L. DPR L2019 FFE TIZompk st
HTETHD V.

3) Kulbera #f]

FF2> WBSEDCL O 7' LE T —3 3 1285 &, Kulbera H/K R HER#X, Identified A
T=UIHEENTEY ﬁ%ﬁﬁiLwOMWEEE%EMTWéOﬁﬁﬂﬁi\MMm
BB 72 5 ONC Turga 57K 3BT & [ U < Ajodhya Hill T V) | BERR OFERLHT /KM Z T
& LRI L, A ek ¢5+¥T&é EFLO CEA O/ EICET 2 Rm O FHKIC
£ & AREKFEEZEIT Bandhu FHEOK & L THLEST HALTND,

4) Kathlajal 7]

F2 WBSEDCL O 7' LB 77— 3 2 &% &, Kathlajal /KR EEHX, Identified A
T ENTEY JEEHIIIE 900 MW & B B TW5, LAxL7R2Y 5  WBSEDCL
Wk B L, EEHSTE Reserved Forest NICAZE L TEY ., BARIIR#EETH D L R ST
%o

i

AGHHEIX, 2015 410 A 27 BB S Lz TH/KRIEEORR & A TIET XL X — L Off
Bl EWVWIHIT—I v a v TRASNZL Y 2 A2k DL, CEA K> TRIBESN-FHHT
b2 Lo LR s, AL WBSEDCL 2 EKBAR %4 HIE L CWAEEI T <. Fi-.
HQBARAHIEL TWADONARATH -7,

{10}

5) Boro

6) Panchet Hill #f]

Panchet Hill 557k 5 #5511 1% . West Bengal M| & Jharkand JNZ % 7273 % Damodar )11 3it38 C/K /)
FEEE A E LT %)BZW*&E'@@ Damodar Valley Corporation (DVC)D 7' 2 =2 s T %5,DVC
IZEDe, KTy =7 MIO THMHOERBETHY | BIfEDO L Z A, BEIZHT TiTE %
I LTWRWVWEND ZETholz,

52 WBSEDCL, PSPs planned in West Bengal, 27" October 2015

53 Minutes of CEA’s Meeting on PSPs held on 20™ June, 2016

3% Central Board of Irrigation & Power, Base Paper for Workshop titled as “Pumped Storage Development and Integration
with Renewable Energy”, p9, 27" October, 2015

ERFEARISH
5-55



1Y FEED DY —ERIRE - ERBEE
D714 FILUIR—+

7) Panchet 1]

Panchet #i/KFEHE S, L EEEE. DVCO7Fuy 7 N Thbd, BIfE. ZOFREFIL,
THIATER L TWRNWD T, — KB EFTE L GEE SILTW D,

(4)  West Bengal JNIZFHE S LBk 7wy =7 S OBREE - #Hax{F#H

West Bengal /HPNIZFHE SAL T2 7 DOEKFEEFED 5 6| Turga Bk FEEF 71T 23 EIA
TERE 2T, BB Th 2, ZOMOEZEDALEIL, BIHEIZ/R> TH7RW

1) Turga /KT EHEHE

Turga #/KFEEFFEIT Puruliya RITALET D, BEROBEMT-OMA LR L T Fie LT
R 721 B2 SR T D5 CTh D, FEEFHRHLE O TR IX I TATERTEBIAR)
TEiAk) [HHER) T&H 5, Puruliya RO N DIZHREEED (5D HEIAIL 18.45 %, FHEIZL
% Bl LA OEHITRHTH 5,

Turga H/KFEEFHED EIA LR — MIERKHE A T.2016 45 H 9 HIZ MoEFCC (T2 H E 41,
A48 H 10 AT CAGR S L7z (IEFEIZIX Stage-1 Forest Clearance HfS % 551 & 72 2 D3 F2E WY
IRFEAT) . TR & 2 O JHIIIRFEDIIAFAE L2y, TG I, BEmo T o7 vy
OEEFO ARG 30 km D & ZAIIALET D, 2013 FI2H 1 AT v 7 OFRMIAKGE R FE T
DIVTZD, BMIKGRIL E 25T S 4TV, EIA Report for Turga Pumped Storage Project, West
Bengal (WBSEDCL, 2016)IC & % & 8% 51T 2 MR O iHifE I 234 ha,

2) Bandhu £k EFHE
Bandhu #5/K38E 431 Puruliya JRICAZET 5, B, Tl 872 ik z @ik 3 5 5

W T 5, FEHEMELO EHFRIFIXIIC PEIELERMA] Th D, Puruliya RO ANDIZ
FRERIRED 56 A 1% 18.45 %, FEEIZ L DB HHIUINHOIERIIARHATH 5,

Bandhu #/KFEEHIED EIA LA — MIMER S T2, FEEFHEI & € DO a1,
EXIIHER SN TV, FEFEHIL, 77 Y U OBEMOLEREIMNINLET D, FHEHE
R I IARAMAGR BRI 2 D, 322 52T 2 AR O TR I TR,

3) Kurbera /K EFHE

FEDNLENT WA,

4) Kathlajal #57/K ¥ EFHE

HEDNLENG WA,
5) Boro H/KFE B3

FIEDONLENE WA,
6) Panchet Hill £5/k & FZE

I DNLENE WA A IIHE,
7) Panchet /K5 F ¥

FHIEDONLENE WA,
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Table 5.1.7-3 EIA process and Protected area of the projects in West Bengal State

. - - D
Project stage Domestic International®® =8 z
@D
m =c| 3 =1 m2| & = S3T
_ S £ o ol _ old|» |82 2 S| wlx=| 2 g |g2>
CapaCIty e g % é DS|mo| 8 I U: m| < 3 T3S % =y 2 g S
Name of PSPs MW clolo o | o | = = S 2a=s|82(83| = 2 |2 ST =5 |22(28 m 3 S Remarks
MW 1SSl 3| * |2 3|8 8 |EE2S582/ 2|8 583 |8|wE5l558| & |529
> Py Py m 173 - |2 S 9SS = 13 = T 3 = > S (e =532 =y @ S
a s =38 =B2 2 | 2|82 & o |&Llvnyl 8 by 23
2 |8 S| 2|2 |F g3 = > | SIFH 7 & &
@ 2| « o » 3 @® 7}
@ g D
EC
1. Turga 1,000 O 18.45% Forest Clearance is requested
issued Level 1
2. Bandhu 900 0o/G 18.45% | Level 1 | Location unclear
3. Kurbera 1,100 O Location unclear
Mata Reserved Forest,
4. Kathlajal 900 O
Location unclear
5. Boro 500 O Location unclear
6. Panchet
600 O 1 Location unclear
Hill
7. Panchet 40 @) 1 Location unclear

55 Locations of KBA, EBA, Biodiversity hotspots, and Alliance for Zero Extinction Sites are referred in IBAT (https://www.ibat-alliance.org)
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518 LE®D 7 MUSNTOFBKFEESHE

ARG 7 NS CHRIE S N KB EFHE Z L NIRRT, Zhbo7my=s FOIZEAE
1%, 2015 4£ 10 H 27 BICBIfE SN TH/KIEEORHIE & A AfRETRLF—L DRA LWV H U —
7 vy 7 TR ENTZ LY 2 ATB W T, CEA L X » TR S 78K EHE & L <, B0
EnTung

(1) AbapHhisk

Table 5.1.8-1 Pumped Storage Projects found in Northern Region

Head Installed
No. State Name of PSP (m) Capacity Current Situation
MW)
According to JKSPDC, this PSP isn’t
Jammu & .
1 . Matlimarg 520 1,520 proposed by the state government, so the
Kashmir .
status is unclear.
. According to HPPCL, the site isn’t located
Himachal . . . .
2 Pradesh Majra 221 1,800 in this state and isn’t developed by
races HPPCL
According to HPPCL, DPR for 40 MW
Himachal conventional hydel planned around Renuka
3 Renuk 315 1,800 .
Pradesh enuka ’ has been prepared and submitted to CWC

and CEA. TEC is awaited.

According to UPRVUNL, this PSP isn’t
4 | Uttar Pradesh Jaspalgarh 190 1,935 proposed by the state government.
Currently, no PSP is planned in the state.

According to RRVUNL, these projects

> Rajasthan Badrinagar 164 1,935 have been identified, but both sites exist in

Sariska wildlife sanctuary, so survey &

6 Rajasthan Barah 214 1,980 . .
investigation are stopped.
This is THDC’s project, and the installed

. capacity is changed from 2,100 MW to
ttarakh Teh 4 |

/ Uttarakhand e 347 ;000 1,000 MW. The commissioning is planned
in September 2019”".

8 Uttarakhand Ichari 493.6 50 PFR is probably completed. S & I for DPR

. 58
is recommended™.

source: JICA Study Team

%% Central Board of Irrigation & Power, Base Paper for Workshop titled as “Pumped Storage Development and Integration
with Renewable Energy”, p9-10, 27" October, 2015

37 Qutline of Tehri Pumped Storage Plant (1,000 MW)

% Rajendra Chalisgaonkar and Mukesh Mohan, Prospects of Developing Pumped Storage Projects utilizing the Reservoir of
Existing Hydropower Project in the state of Uttarakhand, 2015

ERFEARISH
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(2) e HE

Table 5.1.8-2 Pumped Storage Projects found in Southern Region

Head Installed
No. State Name of PSP (ren) Capacity Current Situation
MW)
Andhra According to APGENCO, this PSP isn’t
1 Tigaleru 246 1,950 planned by the state government. So, the
Pradesh .
status is unclear.
PSP to use the existing Upper and Lower
Andhra . . ..
2 Pradesh Sileru N/A N/A Sileru reservoirs is newly proposed. But,
the project is very initial stage.

(3) AU Mk

source: JICA Study Team

Table 5.1.8-3 Pumped Storage Projects found in Eastern Region

No. State Name of PSP | Head Installed Current Situation
(m) Capacity
MW)

1 Bihar Langupahar 363 2,800 According to BSPGCL, this PSP isn’t
proposed by the state government. So, the
status is unclear.

2 Bihar Sinafdar 135 345 These PSPs were stopped at PFR stage due

3 Bihar Telharkund | 112.5 400 to very high tariff>.

4 Bihar Hathiadah- 188 1,600

5 Bihar Durgawati 116 225

(4)  VEHER Ik

source: JICA Study Team

Table 5.1.8-4 Pumped Storage Projects found in Western Region

Head Installed
No. State Name of PSP (m) Capacity Current Situation
MW)
Madhya All the PSPs cannot be developed due to
1 M 205 1,100 . o ap
Pradesh ara ’ issues on forest land, wildlife sanctuary or
Madhya , coal mines®.
2 Binauda 290 2,250
Pradesh
Madhya
3 Pradesh Kabra 182 1,200
Madhya .
4 Pradesh Tanbia 223 1,600
5 Chattisgarh Dangari 341 1,500 All the sites are located in Reserved Forest,
so clearance for S & 1 hasn’t been
6 | Chattisgarh Rauni 260 2,500 | granted®'.

% Pumped Storage Projects identified in Bihar

80 CEA, Presentation on “Hydro Power Development in India”

81 CEA, Presentation on “Hydro Power Development in India”

5-59
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7 Chattisgarh Suini 322 1,000
According to SSNNL, this plant is
8 Gujarat Kadana 44 240 presently operated as conventional hydro
due to vibration problem.
According to SSNNL, this plant is
presently operated as conventional hydro
9 Gujarat Sardar 100 1,200 bec.ause .10wer dam named Ge.lrudeshwar
Sarovar Weir is under construction. The

construction of the weir is expected to be
completed by 2018.

(5) AbEEERHR

source: JICA Study Team

Table 5.1.8-5 Pumped Storage Projects found in North Eastern Region

Head Installed
No. State Name of PSP (m) Capacity Current Situation
MW)

1 Manipur Tuivai 138 1,500 According to NEEPCO, the capacities of
Tuivai and Hengtam are estimated as
almost 1,500 and 500 MW respectively by
initial desk study. However, further study

) Manipur Hengtam 168 500 has been stopped because of;

- Distance to the international border;

- High cost due to mainly new
construction of upper & lower
eservoirs.

3 Assam Khuai Lui 187 2,100 This BSP is planned by NEEPCO. So, the
status is unclear.

4 Mizoram Lieva Lui 515 570 According to NEEPCO, all the PSP are at

5 Mizoram Pakwa 500 1,000 “idenfitied” stage.

6 Mizoram Tuitho Lui 530 1,500 Tuitho Lui PSP has an issue on Reserved

7 Mizoram Mat 308 1,400 Forest.

8 Mizoram Tuiphai Lui 643 1,650 Tariff of PSP is expected to be high

9 Mizoram Nghasih 318 400 because tariff of pumping  energy
(conventional hydel) is high (12 to 15 INR/
kwh) as well as both upper & lower

10 Mizoram Daizo Lui 1,070 1,200 reservoirs are newly constructed.
Consequently, NEEPCO has no intention
to develop these PSPs at present.

source: JICA Study Team
52 FEMRAOKYIAHDRE
521 EWMKROSH

A SEMEIZES U, YO L2 PRt A (1 3R 1.2.3-1, 1.232 &) [Tz, it
TN C AT LI F AT OBIMEIE 21TV, Emfiti s 2 e L=, BHREI TR %2 Fitlc

Y,
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» Potential Pumped Storage Projects in India, JICA Study Team, 2016

» Potential Pumped Storage Projects in India made on the basis of Project List, Central Board of

Irrigation & Power, October 2015

Table 5.2.1-1 Stage 1 Survey Schedule

Stage 1; Basic Data Collection & 1st Stage Screening of Potential PSPs

Survey

Period

Visits

Purpose

1st Work Period in India

April 18th - April 28th,
2016

CEA, MOP, CERC, NTPC,
NHPC, PFC, PTC, IEX etc.

2nd Work Period-1 in
India

June 13th - June 30th,
2016

Maharashtra, Odisha, Telangana

2nd Work Period-2 in
India

July 18th - July 30th,
2016

Karnataka, Kerala, Tamil Nadu

2nd Work Period-3 in
India

August 15th - August

24th, 2016

West Bengal

- Collect and analyze wide range of update
data/information on Indian (central) power sector
- Collect and analyze wide range of update
data/information on targeted States power sectors
- Review and screen (1st stage screening) the
potential PSP candidate projects

(The subsequent surveys attached for reference, colored in dark)

Stage 2; 2nd Stage Screening — Further Screening for Promising Sites

1st, 2016

Survey Period Visits Purpose
- Eliminate candidates which are judged un-exploitable (ie.
behind other projects).
- Extract promising sites from technical, economical, and
t 20th - Oct ial i tal ts.
3rd Work Period in India ISR AL NSO e Odisha, West Bengal, Tamil Nadu socal environmental aspects

- Conduct further state visits on candidate state
agencies/governments for detailed necessary information
and make evaluations on feasibility of each state/site for
PSP development.

Stage 3; 3rd Stage Screeni

ng — Selection of the most Promising Site(s) and Examination

on the Candidate Development Site

October 24th - October

- Select some (1-2) most promising states and project sites

4th Work Period in India for PSP development.
27th, 2016 - Evaluate the possibility of Project Formation using ODA
Loan by detail consultations, discussions and interviews
St Work Period i India November 14th - Karmatake. West B v . with corresponding st?te age??ies/gov?nments. '
ork Period in Ing November 22nd, 2016 arnataka, West Bengal, Meghalaya (- Evaluate and compile requisite conditions for project
development.
= = - =3 > A = - > e 22
Stage 1 FAADFER, HAAIIT 2016 4 9 AR CTOBMEMEY X P E2AER LTz, 7ok, EMHE

BT 2 MEEE 2 5.1 FIZFHR, BIHFHA 361 2 EHGE FE N A % Appendix ([ZHRAT4 2,
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Table 5.2.1-2 PSP Candidate Sites

5-62

State Project Name Output(MW)
Mabharashtra Warasgaon 4*300
Maharashtra Panshet 4*400
Maharashtra Varandh Ghat 2*400
Mabharashtra Nandgaon 500
Maharashtra Kodali 2*110
Maharashtra Malshej Ghat 2*350
Mabharashtra Humbarli (Koyna Stage V) 2%200
Mabharashtra Mutkhel 1*110
Maharashtra Ghatghar Stage-I1 1*¥125
Maharashtra Chikhaldara 2*200
Maharashtra Atvan 4*300
Maharashtra Konya Stage-VI 2%200
Maharashtra Nive 4*300
Mabharashtra Ulhas 1,000
Mabharashtra Pinjal 700
Maharashtra Kengadi 1,550
Maharashtra Jalong 2,400
Mabharashtra Kolmondapada 800
Maharashtra Kalu 1,150
Maharashtra Sidgarh 1,500
Maharashtra Amba 2,500
Maharashtra Chornai 2,000
Maharashtra Savitri 2,250
Mabharashtra Madliwadi (Madhaliwadi) 900
Maharashtra Baitarni (Vaitarni) 1,800
Maharashtra Morawadi 2,320
Mabharashtra Gadgadi 600
Maharashtra Kundi 600
Mabharashtra Aruna 1,950
Maharashtra Kharari 1,050
Maharashtra Jalvara (Jalware) 2,000

FRBEAKASTL
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5-63

State Project Name Output(MW)
Odisha Upper Indravati 4*150
Odisha Upper Kolab 4*80
Odisha Balimera 4*100
Odisha Jharlama 2,500

Telangana Nagarjuna Sagar 7*100.8
Srisailam Left Bank 900
Icchampally 975
Karnataka Sharavathy PSP 450, 800, 900, 1,000
Karnataka Varahi PSP 700 (250, 600, 1,000)
Karnataka Kali PSP 600, 1,000
Karnataka Kollur 900
Karnataka Minhole 2,200
Karnataka Sitanadi 2,600
Karnataka Hulagi 2,200
Kerala Pallivasal 600
Kerala Idukki (Idukki- Malankara) 1,100
Kerala Idukki (Idukki- Marmala) 450
Kerala Idukki 300
Kerala Kerala-1 (Kakki/Upper Moozhiar-Moozhiar) 375
Kerala Kerala-4 (Ponmudi-Kallarkutty) 250
Kerala Kerala-5 (Sengulam-Kallarkutty) 200
Kerala Kerala-6 (Kallarkutty-Lower Periyar) 200
Kerala Kerala-7 (Peringalkuth-Idamalayar) 350
Kerala Sholayar I1 390
Kerala Kerala-8/Sholayar and Idamalayar reservoirs 900
Kerala Sholayar I 810
Kerala Kerala-9 (Kakkayam-Peruvannamoozhi) 900
Kerala Kuttiyadi 2,400
Kerala Kerala-10 (Pazhassi sagar) 200
Kerala Pringalkuthu 80
Kerala Edamalyar 2,000
West Bengal Panchet Hill 600
FRBEAKASTL
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5.2.2

State Project Name Output(MW)
Tamil Nadu Kundah 500
Tamil Nadu Sillahalla 2,000
Tamil Nadu Vellimalai 200
Tamil Nadu Kodayar 500
Tamil Nadu Manalar 500
Tamil Nadu Mettur 500
Tamil Nadu Nallar 2,700

West Bengal Turga 1,000

West Bengal Bandhu (Bandu) 900

West Bengal Kathlajal 900

West Bengal Kulbera 1,100

West Bengal Boro 500

West Bengal Panchet 40

West Bengal Panchet Hill 600

source: JICA Team
BrERMEEDIER

AEMAREEEL LT, —RANCHFR SN EEZRES D, 72720, Stage 1 B TIE (%

TEARHEDRRE LT) A b

A Z DR WLLERE” THDHTD, KGR, AF LA

HE LA — b BARTRFOREEGRE B2 OHBr T REZR I H Z BRI L TV D, F 7o RN O gl i 73 BA 6
MBS IR £ 5 2 &nD, —H8 PFR BPEICE L T 2 LM IRHE T I 2 Rz L

MoOT=DRBFETH L, MHEAIL, Ficd
Heffrm (25%)

YV V V V ¥V V V

FIHH

etc.

e
HABRETm

WEIE 7 &2 —IRL
MNBURFIRDL « S A
LN PN =)
HAREZES AR
W2 LT,

(a) ; T ;) KA. (i) EZ=.

RIELT,

(i) Bk i pk A e, (iv) BRAJE stage. (V)T D,
(b) ; BEFME () RFERE. () BIFHAMM (INR/KW), (i) Tariff (INR/U), %§7 = A b EIRR,

(K1 Bebis R TUdsh ERFE)

5-64

ERFEARISH



1Y REEHEIS —ERINE - ERHD
IPAFILLIR—

(c) ; FEEERELHE ; (1) 224 - 104, (i) PRFEXI (“national parks”, “wildlife sanctuaries”, “World
Heritage Sites”, “reserved forests”, etc) | (iii) AP EWELI (T TV OOV 7)),
(v) FEEEE, (v) LHUIRAS, (vi) FERBER, (vi)) NGO, agitation % BRFE SO 25, (viii)
< DA,

(d) ; MEHEZ Z =KW ;) BKBEOLEN (EX4b) (BAFEG, BB A M, tariff,
BB, () Et7 Z —MERI

(e) ; INBURPIRIL « SCERIRHI; () INTE 1/ = 3V X —E /R BIRH], (1) MNEIFETHE, (i)
NS Y ] 38 « . (iv) NI ESIRIL (A5, debt-sustainability clearance) . (v) /1
BUFBOR~OE M (BIFRBZFHE~OF . Bi% 5 0FEFHEA~DFF E, %)

(0 FfERE AR,

(g) ; AARNES A,

KE2HEBICEAL TiX, PRI TH Y | Stage 2 ICHBWTHMERT H2HE &35,

A NRAEZEDRVWEEBE L, A NELT 72 2R BEF - s EBa) . SEAEE R
R (BEAF « Brax22ay) . B TiBAssRGL, B KRS ~O T A E, SEIXHMETRVIRY &
AL LT D,

7ok, 6 TR T 523, Stage2 LA TIL L W BRI FELREST L7720, LT
FURLAR 2 B L CTHIE LT 2, £ OBRIZITERIEI B BRI RS & o6 TEEA i L T\ 5,

> FBENE RS, FIERIBRIC LD AR EE X DD T
> AARMEZEOHHIME, BIFESZERMED @O ZE:
> INBUF OMEBSHE N9 257 (FElR)

B RAEENT, TRL 4N Z M & LT Stage 2 IBEOMFIR E L TREL TWD (53 &),

Odisha,
Karnataka
Tamil Nadu,
West Bengal,

AERNEENERN

LR, & aHiliE B OMENE 2 ii#lid 5.

(1) Bebm (238)

A, IKIC - HUE - TORERGE - R - REOREBIM T A HERMREET N E Th O, Rk
DR, KAE-OEM RIS H 5 Z & V4B, DPR, PFR [T < —#IZ Lol S 4
TebONENT & T HRGEHH CITIHA stage EATICMEWVEERA - BESN LM THD =
L. ETARETIEIBERMEOMMERFEEROFRMEICEREAZELS 22006, L0 ZIF0ER
G (B, WA, AV a—%) ER2EET L2 L L L, FERREHETOBR AT
DWHEFMEEZAT 9 Z L 13ATD Mo T2, T L ABBRME TIIARIFOFA stage NEHELEZ BN
Do
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1) 71 (Output)

BAKFEI O INTFRIRFTH D, W s L m B3 a2@Emich 5, B
B BAM O K, M RFEHE E (BERFORELZESK) O LERITHDZH DD,
500-1,000MW itz HLE LT 5,

2) %7 (Design head)

— R AR EVE TIIARIIZ D EAT D FEN AR 5, £, BURAABREOBEE
ATRERRAUE 700m 58 (R 728m) TH Y HAREORIFZIEICKRES 2l & 705, HfE
Bz BT D LM RE AR 2R 2 Z LI £ 725, 800m L Fa2x5 e+ 2%,

3) K& R A (New reservoir presence or absence)

AT D A RITE A BLFE ERTKMIEETRI T KB OB RE SRR, (1 RRBE,
AREREE, FORENKE, BUEDBREESIH Tl Pre-feasibility stage (23 T% Prior
Environmental Clearance X% UM% [FIE (Village consent) % ##5{b L CTH Y (Category A ; /K 7J
S50MW DL E) | ek o i CIXFERE E DPR IZHESEoFRA (S&I) i & 2 7 rl B s F Mk
THZEBUETHD, ZOBETF, KEMOMN CIIBEFEITAKM % FI 2 Bk BRI
BRI 2 FEERH D, B THIHIBEFE IRt Z R T 5 2% K0 EE OV FEBL AT REME D
EWEME LT 5,

4) PR stage (Stage of development)

BRI B2 . J&8E (Identified stage) . #IHIFHA (Preliminary investigation stage (PIR)) . PFR
(Pre-Feasibility stage) . S&I (Survey & investigation stage), DPR (Detailed Project Report stage) .
DD (Detailed Design stage) . %% (Construction stage) . i#E#zx (Operational stage) (25757 5,
LD TEC HUE TIZ 1,000 Crores U D %34T DPR @ CEA KB A2HT 5, AHAICE
WTC, {E&IC U THEEFDBGEID stage ZIRFI L THE LTV | ARG AR 23 UEET

WIZEDSEEELTND,

MRS & LT, #1801, PFR, DPR 45 B COHINSH4E (technical assistance) % ZE i
BRI GR LT D ENARETED., A FHRRBUFOBUEIC X 0 FER A5 Lo E R B 5 2
179 72013 (the project implementing agencies (PIAs)) (2 X % preliminary project report
(PPR) #ff % Fi5 T T %, PPR DEFIIANK PFR ZHAT 5 BN 58, FEEEM Eo
JL—/LTIEDPR & LTS TV D E SN D, FEROFMEN 2 SEICE < & —E DR E

PEIC D D RBIFATRINT 2 Z LA RI L 72D,

BHJE stage fHIC B & T D FFE AT HEMETH Y . PFR T Prior Environmental Clearance, DPR
T® 1st Stage Forest Clearance, Environmental Clearance and other Clearances %723 & %, 45N OBl
HUFIC stage FERD. whae il AR DLIHERS. PFR, DPR Mty EDAFITE DD, —EM . RiF

(Maharashtra, Tamil Nadu, etc.) TiIfEfft (& D VMTREIEMH) S TWd, ([ERREE T
HRLRE LT 55050, —# TIIERFHEE O 72 OEZIT 1dentified stage 4 PFR stage &
EMTLHEBMFET D LHBTL TS,
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5) ZOfth (Others)

(2) R

ANFrEER L 0 W35, 7272 LERHMERK stage, FIRINFRDE/RD Z L2 E. KEOH
SMTIERIERTHD Z L LB T 2,

1) #EF¥EE (Project costs)

2) BAFEHLE (INR/KW). Tariff INR/U), %% = % bk EIRR, etc.

() BRI

AV FCTEHBAEORUEHR LREEE B NWZ DBERTH D, EMEERIEICE HZIEOREX
e (ERZAE, AMREX) ZRE L TWD, BIFE 2N O REGRIXE L OR#EZ 1R T 5,

2010 4ERFIH & Tk MoEFCC (X4 #F MOEF) O BHFs ~D el igihs T, AR LMEREO L &
T S AU TV 7= “In-principle approvals” DBE I E TR STz & &b, BIfEIE MoEFCC 1%
EC 5~ A R ) AR~ O il LS & Sl L 72 & S5 23— 7 TIHKIR FC 1+ 5% TRt
(X EC AGBZATDIR2N & T D Wik R BB B EF L T D,

1) %4+ J5% (Security)

BRI 7 i dla 72 < BASNEE © NMESMNRITZ G R 28IRT 5, UL 2(R
FARZDOPEMITLH T L 72 &) iE, Maharashtra state, Odisha state, Telangana state %5 (25747 7
éo

2) PRI ( “national parks”, “wildlife sanctuaries”, “World Heritage Sites” , “reserved forests”
%)
3) FAOEMER (TOT Y U H L NT)

SR & LT M 2 A5 - UK & 8 LTV % (IS 10 kul, National
Wildlife Management Plan %) ,

Western Ghats World Heritage Site (2351 Tld, 7K /178 B FE %} L "non-tolerance" policy 1 H
|Z & % "highly interventionist and environmentally damaging activities" #%34 & X415 RIEEMEN H
@ AY

Ecological Sensitive Zones & ¥ 5km [& N, National Parks, Sanctuary, 10-15km [& N T3 Wildlife
NOC Z#H{EL &b, b B AA., Forest areas, Wildlife areas Tl Forest Clearance/ Wildlife
Clearance #Z{fL 35,

4) $8EENIE (Scheduled Tribes)

FREH R~ F41X REHABILITATION AND RESETTLEMENT (R&R) PLAN O ] % %4
%, BARHINC 50%HE DO%A (Odisha) FEOFFRIZES 5,
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5) THUHES (Land acquisition)
6) FRB#HR

BRI CIXEWRENZET LTV, Ko TEVBRICHE L 5 Land Acquisition,

Rehabilitation and Resettlement Act, 2013 23X CTH 5, 70-80% A BTN Z AHAEEED mkd &
7257 ClREA R S FTESR (amendment bill 2015) & BFET 5 HIREICITE - T,

E CTlX BIP BN CTIIH B IZ 2013 IMEIEEZ N S A 7 T BREE L Binte@h & 0
H5,

7) NGO, agitation 2B S 1E %5 Obstacles against development like NGOs, agitations,

W25 B agitation (3EF O KRBIBIK ) el 2 BEIEIZIBVIAA TV S (Gundia (KN) |
JEHM) . Zh b EHEEST D,

8) Other environment issues, etc. (& D)

@) NEIEZ 2R

1) GKRFEEOLEN (IEX L) (FEAOFTM, HEI A M, tariff, HAERF),

IR OEIEFR ., FHEER L L COBKIEEOE AL, BHEROTERE OO
BARETFHENIC LI VIREEND (KW B —27 AT R /L¥F—KWH), F7-HEEEOE AT
s

ANRITRHLRES~DLEMRZRET HZ L &0 BKEROE NG AL T 5,

B3/ NI peak IRFOD high tariff T & BN, off peak D K ITHIHIZ %75 penalty DI,
F 72 % /15 M#S 2= (market purchase cost and tariff price)(Z & 4&1F7 %, BIEEHEE /1155 (IEX)
ik DARK T2 & 2 B RRFE K E U CGEMZ1T 9 ATREME S TGREIC L D AlRECTh D,

2) BhvsZ—MERR (A

NTEE T 5. MEBKEOTE
HEKTHY, HE

Hre

HMA~OREFREOEE IFE L T 5, BESTORHEES
il BREIT S BRI L) EEFE~ELAE L TN D,

(5) IMERFIRDL « SR A

EMBINF N2 TENFERE LR —OHEETSE 2 & > TN R, KIETH Fil a2l 4 5,

1) INE/=H X =B R AEES] (state power/energy department support)

B K HEE 335 (Genco, Discom, Water resource department, etc.) (F7E4 (2 L CAthEE JIER
(Discom, H¥E PPA fififiixl4:3E) . INE

75 /)44 (state government power/energy department) D&

B Z TV, BIRFOFEMERZ 1IEEL 75,

2) MENFFETH (Adequate budget provisions in the state plan)

MOEJFZEIKT 2 PRE Y, & DWW EK 24O E S 75 T O,
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3) MMBLRIEE - A8

P BB DB E K. HARTHRE, TENXREOMERFFE~DOFRE - BORMH &5
e 5,

4y INEEBIRIL (MBS BIAE, debt-sustainability clearance)

MBOFIE—EDMBHBRTEE 2 AT 5, MA T, BFETRENT LY T REBEEOED
BN DAEER L IRFEOE TR 22 1 TV D, &8 ORI BUN B 512 & D iEsess =
o LEND e, MBRILIMBIFOIER~O T A2 RS DR L 2D, (BREH
O FREAIR (T EER EINEE) 7272 L NMHEBIRILS B TH D5 AT A EfER T2 <
WIE~DOIHZELZ I RIND ZENHLTOR-ENLEL TSNS,

5)  MBUFESR~DEEME (Consistency with the priorities of the state governments)

BRI RIEI~DFF L, BAFE 5 DMERTHI~OFF L, FIT X D H MRS,

(6) FIfERME AR R

() BAEESAES
T B X Stage 1 TIE PRI EHE & L, Stage 2 IZBWTHEMRTHZ & T 5,

523 HFEHROHKYAH
R X DR ER R 2 FRIZ R T (Table 5.2.3-1),

IO A AT HM %A Stage 2 LAREOFHA RIS L B IE L7z, ZBIEHIL 2016 429 A (Stage 1
FAETE T)RERO B D TH D W< D03 Stage 2 fiAERF R TER EIES N FH 27 L TEL,
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Table 5.2.3-1 Selected PSP States and Sites in Stage 1

(1) Odisha
> Upper Indravati (600MW) (1% priority in the state) : DPR underway. Odisha (OHPC) is
Showing interest in JICA loan.
» Upper Kolab (320 MW), Balimera (400MW) : PFR completed.
(2) Karnataka
> Sharavathy (450, 800-1,000MW) (1 priority in the state) : DPR tender awaited. State
Finance dept. is not affirmative on external loans.
» Varahi (700MW) : ditto.
(3) Tamil Nadu

» Kundha (500MW) : Construction stage. REC funded under Fixed type PS machine.
» Shillahalla (2,000MW) : DPR (phase 1) to be completed. Head 1,500m is too large.
»  Mettur (S00MW) : PIR stage.

(4) West Bengal

» Turga (1,000MW) : TEC letter awaited. MOP be contacted for listing “Rolling Plan”.
» Bandhu (900MW) : S&I stage but DPR planned tendered.

BilF sl (Stage 1 58 THRER) TOREEMIL, Odisha (OD), West Bengal (WB) % ffi & 95,

Karnataka (KN) (3N BURFES Y 7 OB ERINLS 2 LU TR L ITHIE S 720, Tamil Nadu (TN)
BRI OIS FEREE &30 SRl S, BRI LEY, L LR s,
Karnataka (KN), Tamil Nadu (TN) (Z3EIIRILO IR Z HIFF L C Stage 2 ICfFfe S0 2 & & LTz,

7eds, AT A PR FEMT DG B LT,
SN THR L 3N FRICRT £ 59 Th 5,

(1) Mabharashtra

FhatkBEd TdH 5 GOMWRD UKEJRE) TIIEEOBGAKBEMEAREZEL TE T\, BHICED
Study T& ¥ | #4® DPR, PFR, S&I., BFEDOEIKREMH 2 MR Lz, 7272 L, —&5i%, GOMWRD
7% PFR stage 52 1 & #il L7= BN EE 72 5 EGEIC S report $&7R81372 SV - 72, PFR & oD
PIR L XL ThHLAREE L HDH EEZ TN D,

RROBEETINT R LF -4, BEFESE (MAHAGENCO) ME/KBIFRZ X L WEET
& %, Maharashtra TIZH/INK D ZFRZKITFEICE LTI ER - fREFHZ GOMWRD & L,
HHZ Y —AIZL Y MAHAGENCO & LTW5, Lo LEBEOEIRBFE GBI AR &2 RE
J~5 MAHAGENCO K UYEnergy 8 3R E « Eii L T Y GOMWRD 232 X v b T~ B 03 U
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HOVNIEDTHDLONFEREL S b, BHEFRENHEELARWEY IERERELE L EKRT S Z
LTI I XD A5,

> GOMWRD |Z X % & | Warasgaon (1,200MW) |% DPR stage, Panshet (1,600MW) . Varandah Ghat
(800MW) | S&Istages & LT %, 1k 2 FHITHITIER DK K, agitation ((FHHIXARE) 12X
DIHERTFWE LI-EFETHLEDZETHD,

(AR ; ZHHIXJICA IZ LY PFR Efiys (2012) Th Y | LK S&IITHAT L7z & e,
MO IR B ORI — ERER I TV D LFHis D)

» GOMWRD (Z & % & Kodali, Muthel, Ghatgharll, Chikhaldara, Atvan, Nive % PFR 5& Tk
RE L L7228 report BA/RITEE £ CThENen -7, REME U CUIIIIZEUS rTREMEIZHE W
LR LT D,

» GOMWRD /% 2020 i CIZHEBNARREEZETHLEZXTBVEK=—XTIH D & EET
%o L7L Energy . MAHAGENCO &4 A bk 1 TGS T+ Th 5 EEL T
BY . BKBEFEOLEM.EZRD2, GOMWRD [ZWHIEHIAE D A kv 7 TARMNEEE
RS L TV DIZT X220,

> JICA FAZAIE 2012 FHER: A X Y GOMWRD %41 L TOM Energy & ~D il 2 i TV %
MARIZ72 LT, FYNFERERERIR A RV T H A o R CHEOEKEME A
THINTHDZ L6, 5% H GOMWRD #fift, Energy A ~DRVIALE BT H L E 2 D,
7272 LARGHAEI N T O Energy 4 ~OHEfl AT GEM: I XNV,

(2) Odisha
Odisha #2473 @ OHPC %, Upper Indravati, Upper Kolab . Balimela Z#£% L CT& T\ 5,

> OHPC | Upper Indravati (600MW)® PFR 5& T & HHI{E DPR it CTd 5, DPR 5EAICIT 6
months & LT\ 5% (772 Uil akflkfc i FEVWTE T H i & itk L7z,

GHAER & UTIZADPRIZE SICEMIC K S L E 2 5, [FFEH T O WAPCOS JEH L » DPR
EETF L CHE L ZRVIRIICH 5 E. OHPC HFIXRIRIEICHE O BRELHIF, YERA, 7R
T LTI & A SRR T WAPCOS IZHB(F (L) LTWnW5b,)

> OHPC (I Balimela (400MW), Upper Kolab (320MW)® PFR % 5¢ 1, 7272 LIREFREICREATT
HEMTESIZIIALTE LT, RITVREROFEHRITIE L A SHEL THu,

(AL, W41 h Upper Indravati ([ZFHFSEISEEIXSH T D & ART OO, FEHlfFER
MOERZEM & L TIE Stage 2 IR 2L & LT7)

> Jharlama |X OHPC OF8F4%, HHLAHWEECTH VO R4 &T 5,

(3) Telangana
TSGENCO X PSP BEffi 24 L T 7\, F 7= Bl S CHEMEERTIZZEIA L TuZewny,
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(AR & LTk, EBENREMEEOARE, M FEOBILEN SO END . [N D%
PRIIWrE L)

(4) Karnataka

F34 KPCL |X Sharavathy, Kali, Verahi @ 3 H/K &2 BEMHZE1F & LCHUR L722Y, Kali IZB L
TIEBHFEATTREE LTHLHMIEL TV D, 2 GIFBEFO I K=UK TR CTéd v KPCL (XBE
a2 R L 722 WEK OO T RITR B & EBREE L O R TH 5,

» KPCLIZ KL% ERMOEABIEHEZ 1,000MW & LTW5, FEIZEAER G AL 3
BEFLERE, AREZEICET I ERZE LERTHDI E LT,

GREM & U CRRHMEEHR S E%Z AT, Energy BIZHRIBEZ MR L TWD)
» KPCLIZ XA, &2 3 H/KD DPR VERREKE D tender AR+ 5L LT,
GGEATR : #550912 tender IHE]. WAPCOS HMIEA L L 25 (181R))

» KPCL TlX, DPRIZBWTH I, LA 7D b, ZOREDL & DG % 18months T3t 3
oWk

» KPCL IZ LU, 1,000 Crores AJii & 5 7= I HLEFF MOP @ TEC ARSI 52 REE L 4
HHATH S,

(g}%ﬂﬁk L Tix, CEA iﬁﬁ@li ) ﬁmﬁ&iﬁﬁwu L/7L~_7b) ;ﬂ%EPy%I&WZ))WL ﬂi?‘é?ﬁ
Mg Th D, £72 TEC RE L Z20UE, AEMKPF TP RBIFZ 325 Z L0 b B 44
EfEZEZRAL2WER G HEINSD),

» KPCL 2ME&T HEFEILZEC, FC TH Y | e KIRELEEFTREZR S I LA 7 0 k&)
DRET D LD L, Sharavathy 13 E FRKMAREFE T 56 2 & CREELEREL TS &0
B TH D,

GAAER & UTiE, RERKBIEHRATEI L7228 Z ORI TIIBER AT, [HEZ{ TR
V)

> NGO MDA LTI PR & L,

([F1M1% Gundia 7K 7] Z BOGHEEN I K0 FENTIBV VA £/ B o 0 | FRA IR Tl
R OB MEET—RENTRIREMENR B D b D L JET 5,)

> KPCL F87E Tl 2018 4RI IXE S FTEFRIT surplus & 725, tariff € & EMMIZEI TS, £
KEAREIXHD T 5,

SRR

> INEE AT, & BICHNEEZ 2 5 LSS AE BIRA BB S S5 2 LTk,
B8 FIEIX KPCL M B& 4 3H#E4 REC, PFCICLViTH 2 & ThH D, KPCL IFBURAEE
IR TITV AR,

> [FBEANH a— BB BV T O ABBIC X 0 FERICIfIC O Lz, 78
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>

®)

HH L LTEZONGEZEE NBUFABERINIZHE L L TERBFICAS) T 51213
oD L BET 5,

KPCL ITZBREEE R 7 6 DOIEHINE 2 £ 77 L T B AR & Wildlife Division 7> 5
DI 2 i ST 5, BLk KPCL 23 Sharavathy 2 WLS 7k & EIEL CH MR TH 5,

Kerala

HHEF KSEBL (3 PSP A~ FEF#E IR Z KB L TV 5, ZHOBEM R 2427~ LT
WB AN, AR R TIIRCE DR AEL, Identified LUV HEE LR L TH Y . HALEM S
BB LGEMIN & U CIZ % T 5 Ll LTV 5, MBUE B OBLE D & B4 TREIC TR 2
I EBEZBND,

>

(6)

#H¥¥H KSEBL (., Idduki (300 MW) % PFR stage & LHIE S&I Efid & H¥% 5, 72721
A I X AVTFHE 1L 2months BTICEF & D Z &, Pallivasari & CEA ICfEE L7~

GHAER] & L ClX. KSEBL W#FBI D3 4 IZ PFR = T E R ETHRNTILE = < Wl B &
HWr45,)

ﬁﬁlﬁmkbfi [N VL TE BN R LN TR & 0 I 2RA LTy, E &R

TIFHF AL EIK 17273 2,000MW £RA T2 & BTHIBHIE 138 < 2R IR, FFEHEINCIS U2
= )?955‘1}‘ 34T CGU allocation #&17Td 5, peak /1 HEHEMU) L, 50%LL E% CGU K
LT, FEROED LRV TIIEK LB A Fik LEE,

A E LTH, BRFEAKE LTCoOEKITREMEE U CEREET 5, IE « BEEUFHR 51X
BEEAK 1SN DO EHEZED 2 VMEEE (<1 INR/U) T, HihdH 5\ i bilatral TF tariff
FEBATEAIRMNONIEH 2BREITIZEELE D,

A BRI 3R D T/ R TRERAIIC & IREHY,

KSEBL (3772 0 B/K B AZ ML L T\ %, &M O LM TIIMNBIFOEEEMRbEE L <X
REZ DN, AEREHE 2P RIAT o728 L THEKDEANES L T RICHAET D Z
LIIWEET, e LARN—REENMELREN SN SO LB D,

S SIZFEINZMBR Y, BREES bRE <, MBOEBLOBLRD b & iEIC TN 21 5
EEZLND,

AR A FAE B JAUE, RN BUFHRE X998 TR B IEZTRENCZ L RIS B
bhHHEDZIETHD,

Tamil Nadu

HIEHF TANGEDCO (XK IZB.0 A4 % L, Kundah, Sillahalla, Ok 8#8R L7z, L
22L7223 6 BEEUZ XV Kundah X7 CIZ REC @& F2/T L T\ 5 Z & 2 ffEsR., Sillahalla, # DAl
— R AR A AL B AR EN ARV EEAETH D 2 L 2R L7z, TANGEDCO 1%
Kundah, Sillahalla ® BH3E 2 2 S 25 3 & Fe /K DBA%E 2 bkl 75 & 35 L TV %, Kodayar,
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Manalar, Mettur @ 3 BKZRFERZIZR LTZH DD Mettur DL DK A RERZETH S I,
Mettur OJEN T Y HSCIT 2 K, Bk 3 Bk 1 #5257, FHEME L TIZEIEIZ DPR
BATT 2IAREH LG L T 5,

» TANGEDCO |[ZH/K 5 ED % TE IR, peak xthis, RMZEEE] & LINBU S HIREIC
IKHEHEAZFIA L TV D & L,
(PR b MNERS TRBGE COBMNRE S 2 iR, BAEERKEEAMBLEEZZEL THM
BB BRI RZ ke 5 6 o & Bk %)
> TANGEDCO 3B SERED surplus (2720 oo 5%, BERAHABRERAHT5E,N
5H3c Sl EmaR NOEKERERE L D D L,

(FEETH L0, MEFIZEFHDOMB4 subsidy & Discom BE ke L Tu 5 a2 REEH
BFEFRRE L T D)

» TANGEDCO /% Kudah phase 2 AR D& I34K5K JICA  FIHE, Sillahalla @ % <7H321% openc
Fik,
> MNMBEE S, NWBIIMBRAZREET G%N) #FFL Tk 200N E/ROMEEE %
RIE L L7awn e L7228, [AIFRIC ADB, WB b [N ~DRLEANH S & Lz,
AR BN ZEAEA~T
1) Kundah (500MW)

2021 FEERBAAA A H AT & BLRE, EM, Cilvil &23% T. 9 tender % 2017 4121 5 M,
EC B335, EREHZ L,
Phase 1 (_ufly/kith) , phase 2 (MU TFIEEFT, /KiE&) 13 1,000 Crores LA T & L TEC RNEL,
Phase 1 % REC & %,
DPR (I E K BERRIZ TR,
GRAAER & U QT as AT 5 2 & 3B R TR TId v & R

AN N N NN

2) Sillahalla (2,000MW)

v & T open, W ITALIZHE X 1,000 Crores #B W 2 I ILEURF MOP @ TEC #F A I X4,
H 7). layout I3 E 72 € Tl 72 <. DPR (phase 2)D 1Ak % R E T 5 DiL DPR (phase 1)7K
BB THVIRENHIUTEF AEE, 7272 L DPR(phase 1)ITIFIT 58 LEITIZ HINBUFIZ
EHT 5 TETH D, 2017 4 4 AIZH DPR(phase 2)tender AR T 5,
v ERTOEEND 1,500m EEEEZRE L TWDHY, ML R U - M OEE
GINiER
v (REMIZZ ORI TIE TANGEDCO & U CRREMEDS A ZITEFE O a[fetE &2 /RI2 L7 &
ik L7zo A AY AR A — 77 —IHL U725 5 Tl 2 #1013 1,500m 8% 0D & % 721 13k i A
. Fuji-Voith [ZERINEFI D% B R 1E RN S D 72 BIXFRETE DS H AR TlrIxf s A
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e Lz, ®
3) Kadayar, Manalar, Mettur

v BIRESCIREEIRR R CId 78 < 2T 500MW, TANGEDCO 2 X % & Investigation FZfiE 1,

(FREH 1% PIR stage & §8i%7 5, A 2 HIAIE 1,000m # O &% 722 P 2 5f i A \])
V' Mettur D ¥ 713 208m,

GAAR & L Cidktg:, 7272 Lt B9 5 D1 Kundah, Sillahalla OBR%E ., #ERELLE)

(7) West Bengal

H¥F WBSEDCL (% 3 #57K (Turga, Bandhu, Kulbera) % #7153, Turga (ZIXHERTHM K O E
Ha RV,

v MBAIC LU (W4 Principal Secretary) . Btk T B HIE(GSDP 3%) % ZEAMER, &
BRI 720, MBUF & U COERSEHE E/KGE, B, B, WHKE., #iBe L,
Bandhu 57K 13 F 72 70 A BL TF*%:G'E%JIIBZHT% D BBEITITE s FERIT
A - BRI NGEGAE 35 —F7, 2RI WB, ADB & O#filb 20 & HFEE,

v MBUFIE 2022 45 % TIZ 4,322MW O = REAFEZREL TV D & LTz,
(FF2E FTRERE DRI )4 D A R AL, MITIZFEITRES ), KREEASO RFXHRAE I
HEZ D 2, FAEEBRO BARRRFHEIZZ Ly & R )
(ERIES LS
1) Turga (1,000MW)
v DPRZET, 2016 -8 A 4 H CEA 27!\ C DPR &R, (ZD#, 2016 4210 H 5 H CEA
/5 TEC clearance letter D3T3 72 Z3 T\ 5, )
v' MOP ~~ Rolling Plan (ZFt E S ~< #ih 2B+ 2, (2017 42 1 ABUE, INBUFAIC
A I & FE )
v DD &4, ERESIIMIEREHHFL TS
2) Bandhu (900MW)
v Turga DIROEFKFFEIZZOT a7 FOTERED, EHIZF< TH 2025~2030 4F &
T,
v DPR {ERRD 7= @ Survey & Investigation 75 T-B¢f, DPR FEMFH,
3) Kulbera (1,100MW)

v 7uvxl FOBREE LTI “Identified”, Purulia, Turga & [7] U < ¥4 ki Ajodhya Hill,
ROWEMS L& T e L, Ezgkd 2,

82 Tamil Nadu 75 (201649 A) #%. ¥ ¥ 7 U —ZINEHA 2016 4E 12 A 5 ARICHiE Lz, BET (=—L
=B ANRLMNMBERESMERHZ TG L VD, 2R LENICIEINER RS, 12A31H, Py¥7VU—#
INEFORE L E L TIER L= TERP A== L AR MN B ZZE LEV T, AIADMK Ok~ v 7 (F
BRE) ICIERICHIE LTz, 4%, AIADMK Wil CHREE S VN I HICHET 2 alietEnd 5, RN EHOZR
WLV EKEEA~DORIGE %S, Tamil Nadu INDOS % DS EHIFER L T LERH D EEZHND,
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4) Kathlaj (900MW)

v ol oML LTI, “Identified”, L2>L72M 5, Reserved Forest N Y1 ~iZ
1F1E,
5) Boro (500MW)

v WBSEDCLDO 7' m ¥ =7 FTiEeW, ZHZ b A FS West Bengal JNSA S L7,
6) Panchet (40MW), Panchet Hill (600MW)

v FRBUF - MAEZETH 5 Damodar Valley Corporation (DVC)D 7' 2= 7 K,

B R TR O ranking study % 52092 (I AFFHRZ L < ME5IHS DR FIERE
RORHIINETH S, SRENE, EEAFHmICES<FE L, AHA (Bdfmm. Bt &
REREEH, MEE 7 Z—RBL, MEBIRFIRDL « SCRERIEA) Z28Hho b, §Hli217 -7,

7845, Stage | Rl CHEH L 72, THIMEEKE A THAMRZESAKS ) OfFHIZE LTI Stage
2 IBECHIEIRT 29 E L, ZORERTORERG LIEL T,

Flalld, TRLO®Y, fz - REREORAZERE L T\ D,

Technical Evaluation ; 20
Economical Evaluation ; 20
Social & Environmental Evaluation ; 30

State Power Sector status ; 10,

YV V VvV VY VY

State Government Support Evaluation ; 20
B, FiHMhIEE 26 LT A; 1.0, B; 0.6, C or N/A, ND ; 0.2.D 34 % £ 5.,
ZOFER, 60 MUl EEE AL, TR 8 HISTH D,

» Warasgaon; total 64

» Upper Indravati ; total 88
» Sharavathy ; total 64
» Varahi ; total 64
» Kundah ; total 88
» Sillahalla ; total 68
» Turga; total 88
» Bandhu ; total 72

Z OfERIT, BIHOFEK (Table 5.2.3-1) T/x L7z#EF & FFIHY CTo %, Warasgaon, Maharashtra
IFMNBIF OEERI R KBORN HER L2 WTHEE LTHWEA, s LTIXAEETHY .,
BHROENEFFOL ZATH D,
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Table 5.2.3-2 Stage 1 Survey Project data for screening (9-1)
Technical Evaluation Ec ical Evaluati
State Projeet Name Design Reservoir Peitst et Project Levelized
. SErvVo § R . . oject cos } . .
Output(MW) head (existi ) Remarks Stage Commissioning Year | Evaluation J[C ) cost/MW Tariff Evaluation Upper Dam
existing, new r 4
(m) & (INR/KWh) | (INR/U), ete.
i UD : New PFR completed (JICA, 2012) : 5543Cr - . , .
Maharashtrz arasgy 4%300 501 ; 4 DPR stage JA 4 . , 53,430 EIRRI3.6% Pune distric
st Watas grion LD : New PFR approved. DPR preparation on progress Sage N s (for LOOOMW) % ’ B e vt
UD : New PFR completed (JICA. 2012) ; T015Cr for T
Maharashtr: Panshe 44401 555 : ; y S&l stag / : 50,107 EIRR16.4% Pune distric
Aabarastig Panshet i LD : New PFR approved. PIR underway but suspended. mags RiLA A 1400MW ' e B ke castrict
: UD : New PFR completed (JICA, 2012) S036CT for - : gt
Maharashirz Varandh Ghe 2%400 508 - _ S&] stage / 45,782 EIRR19.2% 3 Pune distric!
Aaharashiry sy Cihat 4 LD : New PFR approved. PIR underway but suspended. sHge A A [ 1OONMW " y : eI,
Maharashtra Nandgaon 00 MN/A N/A rejected in JICA survey due to Reserved Forest Cancelled - C C N/A
; : ; 90489 INR/T
; " LD : Ex PFR ¢ leted. Detailed survey yet to be taken. PFR ; L .
Maharashtra Kodah 2%110 525 D E‘:: ot &:‘mge:;:‘ ml'::‘ ed survey yetto be taken PIR (PFR completed) N/A L 1760CT 80,000 (cost of L& Kolhapur District
1B g ‘i A, \
pr generaion)
. LD - New . . - - - 2.89, as per Drali p——
Maharashtra Malshe) Ghat 2%350 396 LD \,"“ DPR completed & subnutted in 2010 DPR completed FY2017-18 A 2695.26Cr 38,504 T)S;; Tl A Pune district
: D : New
- ; . 2.3628 INR/U
. UD : New PFR C leted in 1996. S&IDPR only after a f : . .
Maharashira Humbarli (Koyna Stage V) 2%200 320 D l_"‘:\ .(lJm]) :h‘ :{1 M SnpRAliEn N PIR (PFR completed) N/A B B38.92 Cr 20,950 (cost of A Satara district
¥ :Ex commmitment on GoM. g
¢ generaion)
PFR ¢ leted. Or Very early stage (GOMWRD). PFR o
Maharashira Mutkhel 1#110 N/A N/A ; m“.]f; L;: : T Y ey eany shage (L ) PIR (PFR completed) N/A C ND Ahmednagar District
not provided to team.
- . : UD : Ex PFR ¢ leted. Or Very early sta GOMWRD). FFR 3 & se
Maharashtra Gihatghar Stage-I1 1*125 N/A ID ‘:\: ot p::i’:{!i‘e:ih(:) w:n Sty ey stape At } PIR N/A C ND Ahmednagar District
: New L Y am,
; PFR leted. Or Very early stage (GOMWRD). PET g
Maharashtra Chikhaldara 29200 N/A N/A i p::‘:i]‘l:l“:;?u 1’m ery carly stage (G ). PER (presumed) PIR N/A C ND A se
a 0 led .
Ro  Preparat ; : o )
Maharashtra Atvan 4%300 N/A N/A PIR s.un'l}l\lclcd PIEP wation of DPR approved but not IR N/A ¢ ND Pune district
started PER not provided to tean.
UD =N PFR completed. Preparation of DPR approved but not
; : New - i _ ; . ; o
Maharashtra Konya Stage-VI 2%200 409 ID:Ext started. Or Very early stage (GOMWRD). NHPC shows PIR N/A B 1,700 12,500 B/C-1.89 B Satara district
N imterest,
Maharashtra Nive 4%300 N/A LD e TFR completed. Or Very satly soage (GOMWRD). FFR PIR N/A C ND Pune district
. z ) ; LD : New not provided to team.
Maharashtra Ulhas N/A N/A Rejected by JICA Study (2012) due to Reserved Forest Cancelled - & NI
Maharashtra Pinjal N/A N/A Rejected by JICA Study (2012) due to Reserved Forest Cancelled - & NID
Maharashtra Kengadi N/A N/A Rejected by JICA Study (2012) due to Reserved Forest Cancelled - [2: ND
Maharashtra Jalong N/A N/A Rejected by JICA Study (2012) due to Reserved Forest Cancelled - e ND
Maharashira Kolmondapada N/A N/A Rejected by JICA Study (2012) due to Reserved Forest Cancelled - C ND
Maharashtia Kalu N/A N/A Rejected by JICA Study (2012) due to Reserved Forest Cancelled - & ND
Maharashira Sidgarh N/A N/A Rejected by JICA Study (2012) due to Reserved Forest Cancelled - C ND
Maharashtra Amba N/A N/A Rejected by JICA Study (2012) due to Reserved Forest Cancelled - C ND
Maharashtra Chornai N/A N/A - Rejected by JICA Study (2012) due 1o Reserved Forest Caneelled - C ND
Maharashira Savitri N/A N/A Rejected by JICA Study (2012) due to Reserved Forest Cancelled - C ND
: ; ; i Rejected by JICA Study (2012) due to Reserved Forest, ]
Maharashtra Madliwadi (Madhaliwadi) N/A N/A - “fi];' ;B\.\ uayt SRR R Cancelled - G ND
. . . . : Hected by JICA Study (2012) due o Reserved Forest,
Maharashtra Baitami (Vaitarni) N/A N/A it'[]tlin\"‘ fudy( i tg Reacryed Tores) Cancelled - c ND
; ; Rejected by JICA Study (2012) due t 4 .
Maharashtra Morawadi N/A N/A SIS0 S DI LMD Cancelled - C ND
accessability, WLS, [BA
= y =y Rejected bv JICA Smdy (2012) d Reserved Forest, -
Maharashtra Gadgadi N/A N/A \\?}Ii;ue v tudy ( ) due to Reserved Forest Cancelled = € ND
Maharashira Kundi N/A N/A - Rejected by JICA Study (2012) due to WLS Cancelled - L&) NI
Maharashtra Aruna N/A N/A Rejected by JICA Study (2012) due to Reserved Forest Cancelled - C ND
Maharashtra Kharan N/A N/A Rejected by JICA Study (2012) due to Reserved Forest Cancelled - C ND
Maharashtra Jalvara (Jalware) N/A N/A Rejected by JICA Study (2012) due 1o Reserved Forest Cancelled - C ND
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Table 5.2.3-2  Stage 1 Survey Project data for screening (9-2)

Social & environmental Evaluation

e Fhejost S N I Park Tiger/ Elepk End Blodiversl s cheduled Tribe | EIX EC
National Park iger/ Elephant ndemie cheduled Tribe A report, .
Lower Dam Safety § Wild Life Sanctuary g " P KBA % ty P i Remarks Evaluation
Reserved Forest habitat Bird Area Rate FC
Hotspots
Maharashtra Warasgaon Raigad District level 1 ::l:::t [';j\:tbh\.‘l'l-’él tive zone in in 3.7% and 1.26% >1,000 resettlement required B
1 S0
g o il but Eco-sensiitive zone . : e
Maharashtra Panshet Raigad District level 1 :;:0]:: _duhm e zone n in 3.7% and 1.26% opposition stopped S&I C
s¢

b paTRE S : i o onie tesettlere lired. )

Maharashtra Varandh Ghat Raigad District level 1 pikbut Bogsemutivezone in in 3.7% and 1.26% BRI {L\Lm"]m L mf]l‘ S C
proposed opposition stopped S&1
Maharashtra Nandgaon N/A level 1 Reserved Forest N/A N/A N/A N/A N/A N/A C
Maharashtra Kodali Kolhapur District level 1 nil tiger 1.5km in 0.78% C
Scheduled tehsil. fores
Maharashtra Malshej Ghat Thane district level 1 Sk from Kalsubai H WLS 13.95% and 3.70% |EC (2008) d?“ﬁ““"”m"“mm A
5 requare
approval pending by
. . - " — o ’ National wildlife -
Maharashtra Humbarli (Koyna Stage V) Satara district level 1 Western Ghat WHS  |[Koyna WLS, tiger 2km Skm 0.99% b(;::llil:_:;l:“ U affeects 6 villages C
aga
submittal by state
Maharashtra Mutkhel Ahmednagar District level 1 Kalsubai H WLS 8.33% Scheduled tehsil c
Maharashtra Ghatghar Stage-II Thane District level 1 Kalsubai H WLS Skm 8.33% and 13.95% -
. Coe .Skm from Gugs . 2.9km fi ige
Maharashtra Chikhaldara Amrawati district level 1 LA fom Quantml 1, o Melghat WLS e from gt lkm 13.99% €
NP reserve

Maharashtra Atvan Raigad District level 1 Tkm from Sudhagarh WLS in in n 3.70%, 27.13% C
Maharashtra Konya Stage-VI Satara district level 1 Western Ghat WHS  |[Kovna WLS tiger 3km in 0.99% EC (1988) c
Maharashtra Nive Raigad District level 1 Western Ghat WHS  |Kowna WLS tiger reserve in in 0.99% and 1.26% C
Maharashtra Ulhas level 1 C
Maharashtra Pinjal level 1 C
Maharashtra Kengadi level 1 C
Maharashtra Jalong level 1 C
Maharashtra Kolmondapada level 1 C
Maharashtra Kalu level 1 c
Maharashtra Sidgarh level 1 C
Maharashtra Amba level 1 c
Maharashtra Chomai level 1 C
Maharashtra Savitri level 1 C
Maharashtra Madliwadi (Madhaliwadi) level 1 €
Maharashtra Baitarni (Vaitarni) level 1 C
Maharashtra Morawadi level 1 C
Maharashtra Gadgadi level 1 c
Maharashtra Kundi level 1 C
Maharashtra Aruna level 1 C
Maharashtra Kharari level 1 C
Maharashtra Jalvara (Jalware) level 1 G
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Table 5.2.3-2  Stage 1 Survey Project data for screening (9-3)

State Power Scetor status State Government Support Preliminary Evalutaion
State Project Name Necessity/Justification of PSP Power Sector | Power/Energy Dept. | Finance Dept. D_EM__ . c‘?“?s_mm"l ekiindoioi " Antention t:m' Oppartunlty for
from power seetor status Evaluation Support Support sustainability pl'll)r!tllj.‘ﬁ of the State | Evaluation | Japanese Yen Japnnc?c
clearance Governments Loan companies

Maharashtra Warasgaon Securement of peak power and stabilization of the gnd. A C N/A A (4 C N/A N/A
Maharashtra Panshet Securement of peak power and stabilization of the gnd. A C N/A A C C N/A N/A
Maharashtra Varandh Ghat Securement of peak power and stabilization of the grid. A C N/A A [ [S N/A N/A
Maharashira Nandgaon - A C N/A A C C N/A ND
Maharashtra Kodali Securement of peak power and stabilization of the grid. A C N/A A C C N/A N/A
Maharashira Malshej Ghat Securement of peak power and stabilization of the grid. A C N/A A A [ N/A N/A
Maharashira Humbarli (Koyna Stage V) |Securement of peak power and stabilization ol the gnd. A C NiA A C C N/A N/A
Maharashtra Mutkhel Securement of peak power and stabilization of the gnd. A C N/A A C C N/A N/A
Maharashtra Ghatghar Stage-11 Securement of peak power and stabilization of the grid. A C N/A A C C N/A N/A
Maharashira Chikhaldara Securement of peak power and stabilization of the gnd. A C N/A A C C N/A N/A
Maharashtra Atvan Securement of peak power and stabilization of the gnd. A C N/A A C L N/A N/A
Maharashtra Konya Stage-VI Securement of peak power and stabilization of the grid. A C N/A A C C N/A N/A
Maharashtra Nive Securement of peak power and stabilization of the grid. A C N/A A c C N/A N/A
Maharashtra Ulhas Securement of peak power and stabilization of the grid. - - - - - - - -
Maharashtra Pinjal Securement of peak power and stabilization of the grid. - - - - - - - -
Maharashira Kengadi Securement of peak power and stabilization ol the gnd. - - - - - - - i
Maharashtra Jalong Securement of peak power and stabilization of the gnd. - - - - - - - -
Maharashira Kolmondapada Securement of peak power and stabilization of the grid. - - - - - - - -
Maharashtra Kalu Securement of peak power and stabilization of the gnd. - - - - - - - -
Maharashtra Sidgarh Securement of peak power and stabilization of the gnd. - - - - - - - -
Maharashtra Amba Securement of peak power and stabilization of the grid. - - - - - - - -
Maharashtra Chornai Securement of peak power and stabilization of the grid. - - - - - - - -
Maharashtra Sawvitri Securement of peak power and stabilization of the gnd. - - - - - - - -
Maharashtra Madliwadi (Madhahiwadi)  |Securement of peak power and stabilization of the gnd. - - - - - - - -
Maharashira Baitarni ( Vaitarni) Securement of peak power and stabilization of the grid. - - - - - - - -
Maharashtra Morawadi Securement of peak power and stabilization of the gnd. - - - - - - - -
Maharashira Giadgadi Securement ol peak power and stabilization of the gnd. - - - - - - - -
Maharashtra Kundi Securement of peak power and stabilization of the grid. - - - - - - - -
Maharashira Aruna Securement of peak power and stabilization of the grid. - - - - - - - -
Maharashtra Kharan Securement of peak power and stabilization of the gnd. - - - - - - - -
Maharashtra Jalvara (Jalware) Securement of peak power and stabilization of the gnd. - - - - - - - -

Stage 1

Total Evaluation

64

wn
(=]

28

28

28

28

44

28

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20
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Table 5.2.3-2  Stage 1 Survey Project data for screening (9-4)
Technical Evaluation Economical Evaluation
State Project Name Design Reservoir Projcct cost Projeet Levelized
Output(MW) head (exi t.' ) Remarks Stage Commissioning Year | Evaluation -:C ) ) cost/MW Tariff Evaluation Upper Dam
existing, new r ; : T
(m) 2 (INR/kWh) | (INR/U), ete.
- . - UD:Ex : 1. WAPCOS i " 250032 A
Odisha Upper Indravati 4*150 344 ; l?' \l‘—\\i :—{; :E:]‘—;‘:’ completed, DPR (WAPCOS) under R 2022 at earliest B 1601 26.675 "‘{5] : ::Ju“ 5] A Kalahandi district
D : New reparatic 2016/ June
w— 8 . UD : Es as C d (2012/Sep), b i 3 . o : s
Odisha Upper Kolab 4*80 251 T F_'ﬂ PFR Imf been mmlplele\‘i 12/Sep), but no further PER completed N/A B 213 25419 3.0 (PFR) 4l Kolaput district
LD : Ext action lor preparation of DPR.
: : UD:Ex as C 1(2012/Sep), b i ; 5 2
Odisha Balimela 4%100 246 D r\t P]—B |1‘1§= beenc “n_r‘lewc_[ 12/8ep). but:no further PFR completed N/A B 1404 35.090 313 A Malkangiri district
LD : New action for preparation of DPR.
Odisha Jharlama 2,500 N/A N/A not acknowledged idenufied? N/A C ND N/A
- " resently operated as conver al HP. Will be operated ™ ; .
Telangana Nagarjuna Sagar T*100.8 94 LI New b \‘nl 2 opIRl mn\\n.nlmnl e openale construction 1980-85 N/A NI Guntur distriet
A = as PSP after completion of LD.
Telangana Srisailam Left Bank 900 107 Existing operated 2001- N/A ND E
Telangana Techampally 975 N/A Existing b ke U d“f iathe inter:apule mase it view of cancelled C ND -
= ' = submergence of 4 states,
e . . 2 . i 1449Cr
i 450, 800, 900, e UD:Ex Public « zement | :par ['the DPR . - 2 i .
Kamataka Sharavathy 436 _\l A 1nnoum.s.1ml.1r. EprEpAIN 0T e PFR, DPR to be tendered 2023 B (D00MW) 16,100 A Shimoga district
B 1,000 LD Ext released soon. The S&I yet to be taken. (PER2009) b
700 (250, 600 UD : Ext Public announcement for preparation of the DPR F900(1000MW), | 39,000 100OMW),
Kamataka Varahi e, ¥ 476 > _'\_ e released soon. The S&I vet to be tnken, PFR, DPR to he tendered 2023 B 2346(600), 39, 100(600), A Shimoga district
1.000) LD New 1025(250) 41,000{250)
5 al D New, LIYEx i S 243.4CT (GDOMW - . i
Karnataka Kali 600, 1.000 374 '_‘Ill,l, I,.II;_?“ '.IT:);“I presently no DPR tender planned by KPCL. PFR completed B ] [T'H:.;iht!'?) ;I:.I : 20,723 altl :A, Unara Kannada diswict
Karnataka Kollur 900 N/A UD : New The site 1s planmed i Western Ghat region henee all ancelled C ND
arnataka ollur /4 ; car N
LD : New aclivities stopped
Kiiffiatak Minhol 2200 N/A UD : New The site is planned in Western Ghat region hencee all lled c ND
arnataka Minhole 2.2 {4 Ay cancelled !
= LD : New activities stopped T
; ; — . 1D ; New The site is planned in Western Ghat region hence all
arnataka Sitan: 2,600 .- : zancelled H ND
Kamataka itanadi 5 N/A ID : New aitiviries stbpped cancelle C 1
arnataka Hulagi 2500 N/A UuD: .\:'uw .[hf: ‘fll.C is planned in Western Ghat region hence all caiioelled C ND
® LD : New activities stopped
s - UD ; New Investigation is ongoing. Identitied or Very : i
Cerali Yallivass 0o 55( = = 2 . ¥ 2026-27 expec ! N Idukki distric
Kerala Pallivasal o = LD : New S&I commenced May/2016 (KSEBL) Early W] roppecnd ¢ b K disriet
) . LD - Ext Investigation 15 ongoing.
Kerals < k1- Malankars ) 635 : ; = gl - Very Farly ; ND Idukki distric:
erala Idukki (Idukki- Malankara) 1,100 Y D Est S&l commenced May/2016 (KSEBL) ery Early C L ukki district
; 2 : LD : Ext Investigation 15 ongoing.
rral: - cki- Marmalz 50 260 : g o Very Early : 1dukki distric
o Idukki (Idukki- Marmala) 4 LD : New S&T commenced Mav/2016 (KSEBL) i ¢ ND ————
. . = UD: Ex - . T S
Kerala Tdukki 300 550 I IE))- \r\‘i PFR 2026-27 expected C ND Idukki district
I New
Kakki/U Moozhiar- - UD : Ex - , .
Kerala sl e 375 700 o Identified L ND Pathanamthitta district
Moozhiar (Kerala-1) LD : Ext
P h-Kallarkutty ID:E - . .
Kerala ‘"”t::“”;4ﬂ b 250 216 i Identificd C ND Idukki district
Sengulam-Kallarkutty " UD: Ex o . . i
Kerala B B _“ uthy 200 345 At Identified C ND Idukki district
(Kerala-3) LD : Ext
. Kallarkutty-lower Periys UD:Ex - . -
Kerala ATATRULY O Wer S Sryar 200 172 _\t Identified G ND Idukki district
(Kerala-6) LD : Ext

5-83

ERFEERASH




1Y REEHEIS —ERINE - ERHD

D74 FILUIR—+

Table 5.2.3-2  Stage 1 Survey Project data for screening (9-5)

Social & environmental Evaluation

(Kerala-6)

Ghat WHS

ZLero Site

Elephant
519

State Project Name National Park Tiger/ Eleph Endemic [0 20Vl o tieduled Tribe | EIA EC
National Park, b ok iger/ Elephant ‘ndemic Scheduled Tribe 1A report, EC, . "
Lower Dam Safety Wild Life Sanctuary & 2 ) KBA 2 ty I Remarks Evaluation
. Reserved Forest . habitat Bird Area » Rate FC
Hotspots
. one temple resettelment
2 & e pss1bly Close o o . - d s
Odisha Upper Indravati Kalahandi district level 2 p]j‘ “11‘ T]‘Ft:t 1‘; 28 508 Land required for private/forest A
CEervVes ores
lands,
i ssibly Reserved a few resettlement. Land required
Odisha Upper Kolab Kolaput district level 2 {possibly Reserve 536.56% S i C
Forest) for private/forest lands,
2 2 Fiti 103ha forest submerged. -
Odisha Balimela Malkangin district level 2 57.83% 2 i c
& = 2 i i LS Settlement to be studied in DPR
Odisha Jharlama NIA N/A Sunabeda WIS tiger in C
Telangana Nagarjuna Sagar Guntur district level 1 Nagarjunasagar NP tger i 11.30%, 5.06% &
Telangana Srisailam Left Bank - level 1 Nagarjunasagar NP tiger 2.04% ™
Telangana Iechampally - level 2 Tkm from Eturnagaram S tiger 2.83%, 47.70% C
N _— Sharavathi Valley WLS . . ) R . .
Karnataka Sharavathy Uttara Kannad district level 1 1]". ‘E‘ﬂ ;‘l\\'lj‘i‘]“-\ a Elephant and Tiger Skm in in 3.73% 50 acre is required to be obtained B
b OULSIAE O 3 B
lower reservoir (150) . 55 acre is
" 10km from Westel 10 km fi the Mookambika S 2.3km fn know : o :
Karnataka Varahi Udupi district level 1 S o o P, L m 4.49% addinonally required. Small B
Ghats WHS (or possibly inside of WLS) tiger habitat ; :
villages resetilement
v " ; sy o tigere reserve, Tiger : 5 alt 1: C,
Karnataka Kah Uttara Kannada distriet level 1 [Reserved Forest Dandeli WLS N = n Skm m 2.38%
and Elephant alt.2: 3
Karnataka Kollur N/A In Western Ghat Mookambika WLS Skm 4km n 4.49%, C
Kamataka Minhole N/A In Western Ghat C
Karmataka Sitanadi N/A In Western Ghat C
Karnataka Hulagi N/A In Western Ghat C
o e—— tside of RE. WLS Lkm from Ahance Zero Extineti 1km from the Tige . . . T s
Kerala Pallivasal Tdukki district level 1 :‘;‘:LG;‘} S'l“ R aRR R j]d“;_]; :]:”:t' ¥ in in in 5.03% 4 fanulies resettlement B/C
Sl >1e ar “lepliar
. 2 . s : o Iger and 10km from g : s S -
Kerala ldukki (1dukki- Malankara) Tdukki district level 1 lkm from Idukki S = et in in in 3.03% C
lephan
Kerala Idukki (Idukki- Marmala) Kaottayam district level 1 1km from Idukki 5 Tiger in n in 503 and 1.11% private lands required C
; iger, 10km [ : ; i i i
Kerala Tdukki ldukki district level 1 Iddukki Sanctuary Tlsc;'l[plt:::] om in in n 5.03% 12 tamilies resettlement &
Jdephs
2 ; 9.3km trom tiger
Kakki/Upper Moozhiar- - = or o :
Kerala ppe 5 Pathanamthitta distriet level 1 Western Ghats WHS reserve. Tiger and m m m 0.68% L
Moozhiar (Kerala-1) :
Elephant
Ponmudi-Kallarkuty 2 4km from the Tdukki S, 6k Tiger and lkm fi ; ;
Kerala SRR Y Idukki district level 1 eV DML EIE AL KL s VN IBERpIE EE e in in n 5.03% maybe private land required C
(Kerala-4 ) from Aliance Zero Site Elephant e
Sengulam-Kallarkutty 8km from Western 4km from the Idukki S, 3km from | 1km from Tiger and :
Keral: = ' Idukki distriet ; = - 3 B I 1 1 5.03% / [orest land? ;
ik (Kerala-5) NG level 1 Ghat WHS Allianee Zero Site 2km from Elephant = n L 038 {possiily e freet lamdT) £
Kallarkutty-Lower Periyar . Okm from Wester: 1. 7km from Idukki 5, IN Alliance | Tiger and 0.8km fr . @ : o " .
Kerala allaskaity Lawer Penyar Tdukki district level 1 oM, TRl ey TRl | HERE AR i in n in 5.03% forest land maybe required 1
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Table 5.2.3-2 Stage 1 Survey Project data for screening (9-6)

State Power Sector status State Government Support Preliminary Evalutaion Stage 1
State Project Name shit- “onsistency wi 2 .nti ity
) Neeessity/Justification of PSP Power Scetor | Power/Energy Dept. | Finance Dept. D.( W e Cl{nsfs‘li.m_\ Nth. i : Infentton E:ur Vppectanity fi :
. : . - sustainability | priorities of the State | Evaluation Japanese Yen Japanese Total Evaluation
from power sector status Evaluation Support Support = 3 4
clearance Governments Loan companies
Odisha Upper Indravat Securement of peak power and stabilization of the grid. B A A C A A A N/A 88
Odisha Upper Kolab Securement of peak power and stabilization of the grid. B A A C B B A N/A 56
Odisha Balimela Securement of peak power and stabilization of the grid. B A A [ B B A N/A 56
Odisha Tharlama - - - C C C - - 20
N ; ; . : : : ; ; . Hitachi.
I'elangana Nagarjuna Sagar C C already funded C B C C : S 20
= = o = , Mitsubishi
Telangana Srisailam Lefi Bank C C already funded C C C C C 20
Telangana Techampally C C N/A C c c - - 20
Kamataka Sharavathy Lst is to stabilize the grid. 2nd 15 to secure peak power. A A CB A B C B N/A 64
Karnataka Varahi 1stis to stabilize the grid, 2nd 1s to secure peak power. A A /B A B C B N/A 64
Kamataka Kah Lst 1s to stabilize the grid, 2nd 15 to secure peak power. A A oB A B C B N/A 36
Karnataka Kollur - - - - - - - - 20
Kamataka Minhole - - - - - - - - 20
Kamataka Sitanadi - - - - - - - - 20
Karnataka Hulagi - - - - - - - - 20
Kerala Pallivasal .‘S'um.!l_\i ll.l']l(_'.'ik power, :.\um.:!_\f of balancing power.ete. B A A ¢ C ¢ W N/A 24
However, not so much justifiable.
;i : Supply of peak power, supply ol balancing power,ete. . - 3
Kerala Tdukki (Tdukki- Malankara) i B A A C C C A N/A 24
However, not so much justifiable.
g r of peak : of balancing = v
Kerala Ik (U Miriilay. |1 of peak power, supplyt of balancing power.otc B A A ¢ C C A N/A 24
However, not so much justifiable.
G : of peak ¢ of balancing = .
Kerala Idukki supply of peak power »uppl_\ of balancing power elc B A A ¢ ¢ ¢ 5 N/A 24
However, not so much justifiable.
Keiala Kakkil '].1pcr Moozhiar- Supply of peak power, !.illpi.!!'\f of balancing power.etc. B A A c ¢ C A N/A 24
Moozhar (Kerala-1) However, not so much justifiable.
Kerala l'nn|11u:|i-KailzlrkL|11_v Supply of peak power, i\up;.:!_\-' of balancing power,ete, B A A c ¢ ¢ A N/A 24
(Kerala-4 ) However, not so much justifiable.
S am-Kallar] r S r of balanci = 5
Kerala cnguh’m K"I”-"Ii kutty upply of peak power f-upg.!!_\ of balancing power.etc B A A c c ¢ A N/A 24
(Kerala-5) However, not sa much justifiable.
o g rer Perive < r of pes 7er. § + of balancing rer.ete.
Kerala Ka!]mkurr._\« Lower Perivar | Supply of peak power .%up[.:!_\ of balancing power.ete " i A c c ¢ A N/A 24
(Kerala-6) However, not sa much justifiable.
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Table 5.2.3-2  Stage 1 Survey Project data for screening (9-7)

Technical Evaluation

Economical Evaluation

State Project Name Design ; 5 Project Levelized
- Reservoir ™ . = - = A Project cost : _ = A .
Output{MW) head (Existing, 1Ew) Remarks Stage Commissioning Year Evaluation (€r) cost/MW Tariff Evaluation Upper Dam
(m) 8 (INR/kWh) | (INR/U), ete.
Peringalkuth-Idamalavar UD : Ex ; : : 2 5
Kerala T - ATy 350 202 _“ Identified & ND Thrissur distriet
(Kerala-7) LD : Ext
Kerala Sholayar IT 390 N/A N/A Yet taken up (cancelled) & ND Thrissur district
Sholayvar and Idamalays UD : Ex e S e
Kerala wusliyae pucL Sl Yt 900 520 a Identified C ND Thrissur distriet
reservolrs (Kerala-X) LD :Ext
Kerala Sholavar 1 810 N/A N/A Yet taken up (cancelled) C ND Thrissur district
Kakkayam-Peruvannamoozhi z UD : Exi yis ; i
Kerala Y - 900 520 B Idenufied 3 ND Kozhikode district
(Kerala-9) LD : Ext
Kerala Kuttiyadi 2,400 645 N/A cancelled {4 ND
Pazhassi sagar L0 : Ext (laterite Gz . ; ; g
Kerala (Kerala-10) 200 115 i), T Ext Identified C ND Kannur district
Kerala Pringalkuthu B0 N/A N/A Yet taken up (cancelled) | non availability of FC (8 ND N/A
Kerala Edamalyar 2,000 N/A N/A cancelled C ND
S UD:Ext partial construction commences. Phase 1 & phae 2 1,831Cr = T B T
d I F: [ ) 3 PR ¢ 2021- / 36.633 5.04 (DP! N. distr
Famil Nadu Kundah S0C 236 LD Ext e g DPR completed 021 A (DPR) 6.633 5.64 (DPR) B ilgiris district
DPR under preparation , .
. ., ’ LD : New : 6,914C - 3.31 (PFR, T
Tanul Nadu Sillahalla 2,000 1,599 D Tl:\l\ DPR phasel finalized Sep/2016, DPR phase2 tender by DPR 2021-22 (S ‘(H-'I{':r 34,570 con -IE: _ilm“ A Nilgiris district
e Dec/2016 (TANGEDCO 2016/ July) o
UD: N nuaybe renamed as Kadayar with increasing output.
- . . . ’ . =W “ gn - - . . .
Tamil Nadu Vellimalai 200 N/A D \.LI:\_ {Energy dept, 2016/July) very early. Identified C ND Kanyakumari district
e Low priority and no action taken by TANGEDCO.

: D:E I : : - 3 g
Tamil Nadu Kul{ily'dl' SO0 1,234 ]; i') ! i:':: Investigation is ongoing. PIR L% 2,550Cr 51,000 C Kanyakumari district
o = " UD :Ex o . e :

Famil Nadu Manalar 500 1,050 Ty \'c\\:' Investigation 15 ongoing. PIR C 3,350Cr 67.000 C I'heni district
D : New 79 ",
Tamil Nadu Mettur 500 208 WD N_L“ Investigation is ongoing. PIR C T‘UOLT 44,000 B Salem district
LD : Ext (SO0NMW)
Tamil Nadu MNallar 2.700 N/A N/A no action. unknown N/A ND N/A
H o UD : New G : % §ogn
West Bengal Turga 1,000 146 LD : New Approved by CEA (2016/Aug.) DPR competed 2022 A 4519 45,188 6.07 B Purulia district
: ; UD : New : : - 2028 or 5 Ec
West Bengal Bandhu (Bandu) 900 N/A D : 1\:\\\\ PR is available but layout changed. S&l1 202530 ct_u‘licsl B ND Purulia district
West Bengal Kathlajal 900 N/A N/A PFR not done. In REA(WBSEDCL. 2016/Sep.) Idenuified N/A {4 ND
. UD ; New PI'R not done. S&I vet taken up (WBSEDCL, o - . i
s i i 52 : - = I, i d
West Bengal Kulbera 1,100 1 1D - Ext 2016/Sep) Identified N/A C ND Purulia district
West Bengal Boro 500 N/A N/A no action by WBSEDCL unknown N/A C ND
West Bengal Panchet 40 N/A N/A DvVC operated N/A N/A ND
West Bengal Panchet Iill 600 N/A N/A Dve Identified N/A N/A ND

5-89

ERFEERASH



1Y REEHEIS —ERINE - ERHD

D74 FILUIR—+

Table 5.2.3-2  Stage 1 Survey Project data for screening (9-8)

5-91

Social & environmental Evaluation
State Project Name o7 63 : . |Biodiversil| > ;
National Park, o . Tiger/ Elephant Endemic Scheduled Tribe | EIA report, EC, .
Lower Dam Safety = Wild Life Sanctuary : KBA 5 ty s Remarks Evaluation
’ Reserved Forest : habitat Bird Area N Rate FC
Hotspots
Tinge -Idamalay: L ! . : . . . . 0.30%. 0.50% ¢ . .
Kerala Perg(llerllh Idf:mal L] Ernakulam district level 1 8km from Parambikulam S Elephant and Tiger in in in 0 Uk forest land maybe required C
(Kerala-7) 5.03% -
ol o igRE non availability of
Kerala Sholayar IT Idukki distriet level 1 9km from Parambikulam S reserve, Elephant and in in n 0.30% and 5.03% ’ FC o FC unavailable &
Tiger
; ; 4.3km from tiger
Sholavar and Idamalay: am i arambikulam S, 91 . . . . . . - .
Kerala holayat .‘m( Mamalayar Idukki district level 1 S‘I\m 1""?] Bacin m}.hm km reserve, Elephant and in in in 0.30% and 5.03% tribal and forest land required C
reservoirs (Kerala-8) from Alliance Zero Site Tier
ATl Bronn iger non availability of
Kerala Sholayar I Ernakulam district level 1 4km from Parambikulam S reserve, Elephant and in m in 0.30% and 0.50% : ‘FE.' ~ FC unavailable 53
Tiger
Kakkavam-Peruvannamoozhi . i Tiger and Lkm fr . . . , : I . ;
Kerala ’ (K g 2.9 : Kozhikode district level 1 Malabar WLS T:g;:-::t R in in in 0.49% forest and private lands required i
CriLla- lephs
T (possibly in Reserved ; v . : “
Kerala Kuttiyadh level 1 tiger in in in 0.49% C
) Forest)
Pazhassi sagar gors : — Elephant and 2k ; ; . 5
Kerala g Kannur district level 1 8km from Nilgin Reserve ‘.)]‘ on qm.. = in n 1.64% C
(Kerala-10) from the Tiger
; : : 4.9km from tiger : g : : : Lo ; %
Kerala Pringalkuthu N/A level 1 :.“,\l:\m g in mn in 0.30% FC unavailable IF'C unavailable C
CsCTVE.
ssibly in Reserved ; : A : *
Kerala Edamalyar level | {?o-m % S tiger and elephant in n in 5.03% C
i Forest)
2km from National EC obmined
Tamil Nadu Kundah Nilgiris district level 1 Parks, 3km from 4km from AZE Tiger and Elephant in in in 4.46% G 0 0‘? A
Western Ghat WHS (2007)
i g @ : v 8km from Weste : oy Bt ; . : 2 ;
Tamil Nadu Sillahalla Commbatore district level 1 ("l:]:i\]‘lu:'lljl"i estern 1.9km from Nilgiris Reserve liger and Elephant in n in 4.46% and 0.82% B
als pe.
Tamil Nadu Vellimalai Kanvakumari district level 1 location unclear location unclear location unclear C
- , 0.5km from tiger
Tamil Nadu Kodavar Kanvakumari distriet level 1 i Kalakad S, Mundanthurai 5 reserve, Tiger and in n n 0.39% C
s = Ghat WHS 2 =
Elephant
KB Forcal Aren, . . 0.5km from tiger
— - 5 2 Megamalai WIS, 9. 7km fr % iz y ; y -
Tamil Nadu Manalar Ihen district level 1 0.5km from Western | oot 5 L resrve, Tiger and n n n 0.15% B
; S Srivilliputhur 5 =
Ghat WHS Elephant
e s ; ; s g Sk from Tiger. 10k = v .
Lamul Nadu Mettur Salem district level 1 (possibly UD in RF) | 7.9km from Nilgiris Reserve thTon Iger . 3.43% C
trom Elephant
Tamil Nadu Nallar N/A N/A location unclear location unclear location unclear N/A
EC obtained <
West Bengal Turga Purulia district level | 30km from elephant 18.45% 20 IU( J;; * 234ha forest A
AL AL
West Bengal Bandhu (Bandu) Purulia district level 1 18.45% A
West Bengal Kathlajal N/A Reserved Forest location unclear location unclear N/A C
West Bengal Kulbera Purulia district level 1 location unclear location unclear N/A &
West Bcngal Boro N/A location unclear location unclear N/A C
West Bengal Panchet N/A N/A N/A N/A C
West Bengal Panchet Hill N/A N/A N/A N/A C
BRFEAKNS
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Table 5.2.3-2 Stage 1 Survey Project data for screening (9-9)

State Power Sector status

State Government Support

Preliminary Evalutaion

Stage 1

Total Evaluation

24

24

24

24

24

24

24

24

24

88

68

40

40

52

48

20

West Bengal

Panchet Hill

thermal power generation. )
securement of peak power, stabilization of the grid for
thermal power generation.

State Project Name Debt- Consisteney with the Intention for | Opportunity for
Necessity/Justification of PSP Power Sector | Power/Energy Dept. | Finance Dept. : s R i ; I , s :
) I sustainability | priorities of the State | Evaluation | Japanese Yen Japanese
from power sector status Evaluation Support Support 4
clearance Governments Loan companies
Peringalkuth-Idamalays Supply of peak er, supply of balanci rer,ete. 5
Kerala ering u‘ ._1 . .:m.,l 1var upp ._\; 0 peal . pome‘r f,Ll}laP \, 0 : alancing power,ete B A A C c c A N/A
(Kerala-7) However, not so much justiliable,
Keials Sholayar II Supply of peak power. !.ium.’l.'v of balancing power.ete. B c N/A N/A N/A c
However, not so much justifiable.
Kerala Sholayar and Idamalayar Supply of peak power. supply of balancing power.ete. B A A c c c A N/A
J reservoirs (Kerala-R) However, not so much justifiable. : N
Supply of peak power. supply of balancing power.ete. . .
Kerala Sholayar | : v B C N/A N/A N/A L9 - -
ol However, not so much justifiable.
Kakkavam-Peruvannamoozhi |Supply of peak power. supply of balancing power,etc. . ; : :
Kerala yam-ne RPN oL peat POWER AP Y 0 SINE fOWShe B A A C ¢ C A N/A
(Kerala-9) However, not so much justifiable.
o Supply of peak power. supplv ol balancing power ete. ” : ; =
Kerala Kuttivaci PPRY O PEak powEr, SUpp7y o cng power.ele B C N/A N/A N/A C - -
However, not so much justifiable.
Kerala Pazhassi sagar Supply of peak power. supply of balancing power.ete. B A A C c C A N/A
- (Kerala-10) IHowever, not so much justifiable. = : 5 =
: Supply of peak power. supply of balancing power,ete. . 3
Kerala Pringalkuthu PPZy 1 peak POWET, SUpD 3 Tg power.ele B C N/A N/A N/A % : -
However, not so much justifiable.
Kerala Fdamalvar Supply of peak power, suppk_\_; of balancing power.ele. R ¢ N/A N/A N/A c _ )
= However, not so much justifiable,
B
; y Storage, securement of peak power, stabilization of the : Negative as REC
I'amul Nadu Kundah l g 5 ; P .] ; Fo : B A A A A A Negative g % g
grid aganst many mtroduction of REN. funded
Tanul Nadu Sillahalla Stfarage,. semrﬂ“ﬂ.“ (li‘]’]t?{ik. pl‘l\\-'f.‘l'. Eftflh[lili_l{io!l whie B A A A A A Affirmatve c
gnd aganst many introduction of REN.
— . . Storage, securement of peak power, stabilization of the y
Tamil Nadu Vellimalai T A0k RTINS LOTImh DAV 2 s G B A A A A A ND ND
grid against many introduction of REN.
Tamil Nadu Kodayar Stf:rage___ securemel.ll u!'peak. power, stabilization of the B A % A A A ND ND
g grid against many introduction of REN.
' Storage, securement of peak power. stabilization of the :
Tamul Nadu Manalar Sy : \ iR B A A A A A ND ND
erid against many introduction of REN.
. Storage, securement of peak power. stabilization of the :
Tamil Nadu Mettur " j : A . B A A A A A ND ND
grid against many introduction of REN.
Tanul Nadu Nallar - - - - - - - -
- i securement of peak power, stabilization of the grid for
West Bengal l'urga SeEUIEIENL AU DERCRUWEL,S LRSI B A A A A A A A
= thermal power generation.
. securement of peak rer, stabilizati {the grid for !
West Bengal Bandhu (Bandu) securement of peak power, stabilization of the grid for B A A A A A B N/A
thermal power generation.
i ' securement of peak power, stabilization of the grid for . . . s 4
West Bengal Kathlajal B LW e O en £ B C A A C C N/A N/A
= thermal power generation. B
: securement of peak power, stabilization of the gnid for = 7
West Bengal Kulbera : = B B A A B B N/A N/A
thermal power generation.
West Beneal Boro securement of peak power, stabilization of the grid for
s 1§ JELH § - - - - - - - -
= thermal power generation. )
West Bengal Pasiitist seeurement of peak power, stabilization of the grid for
Jest Bengs anche - - - - - - E -

88

72

24

32

20

20

20
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Legend of Eavaluation

Technical Evaluation

A; promising
B; acceptable.
C: technical issues unsolved

A:low cost, high economy

Economical Evaluation B, mlddle,’
C; cost high,
ND: No data
A: few,
Social & Environmental Evaluation |B; some

C: many, no data, too immature

State Power Sector status

See attached.(separate sheet)

State Government Support
Evaluation

Aj; positive
B; neutral
C; negative

Intention for Japanese Yen Loan

A: Yes

B;some

C:no, negative,
N/A ; no information

Opportunity for Japanese
companies

A:Yes

B; some

C:no, negative,
N/A ; no information

Table 5.2.3-3 Stage 1 Survey Project data for screening (Power Sector criteria)

5-95

State Power Sector Situation
o
%t GSDP . .
state Energy budget b Discom | Evaluation
MS 9840 1.04% A
OD 2,801 1.89% B
TS 5,116 2.35% C
KN 12,632 3.67% | See below A
KR 1,623 0.72% B
N 2,000 0.39% B
WB 1,498 0.38% B
A B C D
Trend in state-wise
discom debt, AT&C Risk profile of Grades of state accumurated debt subsidy
. N DAY
State losses and ACS-ARR State Support Discoms Discoms (Crores) (Crores) v
gap (without subsidy)
Maharashtra 1 (Lowest Risk) I Low Risk B+ 5947 2014-15 4,462 Yes
Odisha 2 1II Moderate Risk 6,121| 2014-15 N/A Yes
Telangana 3 I High Risk AB+, 13,867 2014-15 N/A Under Prep
Karnataka 1 (Lowest Risk) 1 (Highest Support) Low Risk AAAB+B 2,561 2014-15 7,197 Yes
Kerala 1 (Lowest Risk) 111 Low Risk B+ 5976 2015-16 N/A Yes
Tamil Nadu 3 11 High Risk C+ 80,000, 2015-16 9,007 No
West Bengal 2 IV (Lowest Support) Moderate Risk B+ 131] 2015-16 small No
(source)
A CRISIL Insight, July/2016, data from 2013
B CRISIL Insight, July/2016, data from 2013
¢ CRISIL Insight, July/2016, data from 2015(presumed)
D State Distribution Utilities Fourth Annual Integrated Rating, Ministry
of Power, June 2016
FRBEAKASTL
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Table 5.2.3-4 Stage 1 Survey Project data for screening (State Finance criteria)
State Finance Situation
GSDP B ReYenue Flgcal Total debt Reven.ue Fiscal deficit Total debt
*fGDPt| rank deficit/GDP | deficit/GDP | stock/GDP deficit stock
(Crores) (Crores)

(%) (%) (%) (Crores) (Crores)
947,550] 15.90% 1st -0.47 -1.93 16.26 -644,334 -1,686,639| 15,748,277
148,576 2.40% 16th 2.05 -2.99 15.75 280,809 -262,980 2,075,608
217432 3.70% 12th 0.01 -2.90 17.27 15,220 -387,029 3,491,958
344,106| 5.70% 6th 0.10 -2.70 24.10 0 -929,085 7,742,378
226,209( 4.00% 10th -2.65 -3.59 26.05 -551,949 -827,923 6,042,029
515,458| 8.50% 2nd -0.40 -2.90 21.20 -192,247 -1,345,731 10,092,979
398,387 6.60% Sth -1.03 -2.68 32.46 -795,641 -1,267,321 12,886,416

SEEAKIASH
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6.1 IRMEMG N ORE

6.1.1 &M

Stage 1 A DFERICIESE, FHEMIZICA B EH#ED L, DT 4MERELE,

> Odisha (OD),

» West Bengal (WB),
» Karnataka (KN),
» Tamil Nadu (TN)

T BRI HRT LT, 2016 4= 9 H LIREMKREEA I if ak 2 S0 LB, MEFREAR RO
iR« Whige 2 ke L7228, BN AMEAE I ITEREZ R > Tl 0 | JICA B L i & X > 7=
Feo BT, YYIAEE LT 7z Stage 2~Stage 3 & E¥BEAUIZEMIN, BRI 21KV iATe 7 1
E2EIED, WATL THREZMkET 228 & Le, 20 TIE, H4RMEICHE, HS5K
THA 2B NN L TV 5, Stage 2. Stage 3 DI FEAEZ FitllrnTd,

Table 6.1.1-1 Stage 2 & 3 Survey Schedule

Stage 2; 2nd Stage Screening — Further Screening for Promising Sites

Survey

Period

Visits

Purpose

3rd Work Period in India

September 20th - October
1st, 2016

Odisha, West Bengal, Tamil Nadu

- Eliminate candidates which are judged un-exploitable (ie.
behind other projects).

- Extract promising sites from technical, economical, and
social environmental aspects.

- Conduct further state visits on candidate state
agencies/governments for detailed necessary information
and make evaluations on feasibility of each state/site for
PSP development.

Stage 3; 3rd Stage Screeni

ng — Selection of the most Promising Site(s) and Examination

on the Candidate Development Site

4th Work Period in India

October 24th - October
27th, 2016

West Bengal

5th Work Period in India

November 14th -
November 22nd, 2016

Karnataka, West Bengal, Meghalaya

- Select some (1-2) most promising states and project sites
for PSP development.

- Evaluate the possibility of Project Formation using ODA
Loan by detail consultations, discussions and interviews
with corresponding state agencies/governments.

- Evaluate and compile requisite conditions for project
development.

FaRkoiE Y | Stage 2 TIIM ., fEMHRZBRINT 2 2 &13EF, FEMIX Stage 3 #& THREAIZT

FEhi LT\ D, S 562, % 5 RFHA TlE Meghalaya N OFFE 2B L TW5, ZHiXFEIN The
Meghalaya Energy Corporation Ltd. (MECL) 23#A%51Z JICA BRI HE R ERE 21T\, Bk E %
BHHEL TR E LT Th D, MRAICHBIR A TINE L TEKREF 2 HEE L TV D F53
FELERVELHR LI,
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6.1.2 Stage 2 EXPEERE (38 2 KK YAHA—RERRMRADRKYRAAHRE., B o RICHEMI
DEEY)

AFA T, Odisha, West Bengal, Tamil Nadu % fiak, #i&% ML TV 5,

=

(1) Odisha |
1) A ATR 2016 459 H 21~23 H
2) THIIRY : GEDCOL, GRIDCO, OHPC, OERC,SLDC, Energy Department,
3) FHAMhiAE R

> JERITIX, GRIDCO IIHk¥EEE a2 X MiL L TR Th o727, Low cost @ off peak
power |2 CHKT D72 A M &Pl wTHE & L generation cost (3 /& VN A3 i C 7 i Al
GRIDCO HET 5 &L DB Z R LT- (FHAEEID RPO = X k 7INR/U & F7#LiE 9INR/U
THE),

(QICA F#& M ffE L L Tid, GRIDCO 135w b H 25705, SOOI —EDmE\ VB
=PSP AT H LKL HDH LW, =R F—FIITHELBEDLT, LoT, INELT
DOHEEZRZNIH Y EFHmT5,)

> OHPC (%, Fund raising % National Clean Energy Fund (NCEF)IZ 3% (Grant) #HGE L7 &

£ =, (OHPC ® CMD IZ & % & Upper Indravati, Upper Kolab, Balimela ¢ 3 #fis5 & & H G
2017 4 3 HEEIZIFZREAT I L A5 92 TH D L JICA Al fund DORRESII V%3
WEHR LD EEH LT,

> OHPC & LCid, Bk EL Peak MISOIED, FABFRICK L CORES & LThi@ER
T5HE LTz,

(A AR & U Cid, RN oBAEREA AR 3,000MW (X9 REUM2S G- 2 72 BEECTH
0. FEHLAREMEIL R, BERORMEITH & O Z N BRI R BHER TE TV,
[FN B & & EBUEERI L T2 & BB, BHFEEHE b Odisha T solar 25 13% = L T 72

o ICHA B A ERT 5 & LT NCEF 2 TR+ 2HHIC L TWD &tk
IF— RAnEnE BT 2,)

> OHPC (%, Upper Indravati % fxf8%c X+, Balimela, Upper Kolab O#IEE LTW\5, H
TH#E 2 1D PFR LIEOBFHI L TWH7R0,

(FRAR R, 5 < & % Upper Inravati DPR 588 £ TH % 2 224440 DPR FEIEMFHT AR
WERR, 7272 —H5 NCEF HIGE & L TR Y | (RICZH S AUFIEK DPR ¥E7 % Ela & &
B 5.)

> Upper Indravati (2B L TiZ

v/ 2017 485 ] DPR S8Rk & 97225, BAFERIE (2022 HEHRFHAR) (T340 237200 &

DL,
(FAAE RA#R13 DPR SERK B & IZ I3 %R, DPR #41C site clearance HiG#. EIA BHAA72

&, BIfED CEA O rule %%n%m\ FC, EC L RHFE T, HA Y nk X bR
TRV EZBRST Z L1025 Th D & BEL 203K Tl% 2022 40 COD
HEPL LTSN D)

v' Upper Indravathi 1% Reserved Forests {Z (F#Efift L 72\ D (3 FE DOFAS,

ERFEARISH
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v' OHPC I% WK BRI IIRT & & 5 23EF 2 WAPCOS IC—fELTW\W5 &
L7z,
(AL LR & LTIk, OHPC 3=t A My 7 EREml 2448 L 72 1 T2 £RIR
BREES>TWE0ERMTH L, AMEOBHPLETHD)

(2) West Bengal
1) FHEHE : 2016 45 9 A 24~27 H
Turga ¥ k. Bandhu ¥4 FFA#EE% 9 A 24~27 HIZHEN,
2) [HIRF%BE : WBSEDCL, WBSLDC, ERLDC, WBERC
3) REAmLRE R

» AFFRICHSL & Bandhu O& 4 Y — AN BUF FIEEA ADB ICIRE L= & O, £
7-FD7- %, WBSEDCL CMD IZALEIZES L T JICA AR ICHST 2 2 AT < mikiE

AN
Do

(AR & LT, Bandu OFEFTREMEDSBUR TiTE LW o, YO E L Tidk e T
&3 D)

> CUAIREE O Y FAEBREAOFEREAIEFITZ L, West Bengal O 38 A LR A
HTE L, BURIZ SMW, 3% CTd 5, Distributor 35K 2 R-A T 5 MO 7=, peak &
TR DL L E R EME R, off-peak BEIFFHED i LICE T 5 b, RFH/KERE S AlHE &
B9 %, Turga, Bandu SEfii TE &L LTH Y, JHAERMEAEE LT, Purulia AR O /K EE
OHHELZTHHD EWIFFTE 5,

> Turga (2B L Tix

v' TEC letter [Z{KSX MOP 22 HARFE ML D72, MOP IZIZARZET 7'm—F LTy,
7272L DPR ONFIIEKR SN TN D HEMER L TV D,

(D%, 2016 410 H 5 A TTEC TSN TN D)

v" Environment Clearance % {4~ Recommendation 7% Expert Appraisal Committee 7> & H}
TUW5, Fi&BYIZIE Stage-1 Forest Clearance Z BSR4k L LTt an<Hv, +
HOBIEFRF CThH D, T a &b b % Z & T Stage-1 Forest Clearance % 15 5 41
% Wik Fr, 7272 Z 400X construction £ TIZEET 2 Z EAXE/RLOTHY DD &
FIZHEBEL 720,

v 2017 42 H £ CICHRAEMSU A A 72 T S I ERT LS DR iE R 2/ T
HZElINTND

v EXTEC L% —%#. MOP ~ Rolling Plan (2t E &35 < it BiA4 5,

(FHASR, RIURERR, ke L C MOP ~D 7 7 ¥ 3 v &4 %)
(2017 4 1 H 5 C, TEC 3817423}, WBSEDCL (% MOP ~7 7 ¥ 3 >4 | NN FHEE
ZFEMHTH D)
> Bandhu (2B LTI
v NBUF EREERAY ADB IZIRIE,
v WBSEDCL @ CMD /% Bandu O Tl JICA & I EHE#E L7320,
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v' DPR O#fiH, 7272 L domestic consultant @ (2381175,
v BHZEEEHEIIZAREH, Chief Engineer (2 XAUE 3 4213 DPR FEfii ¢ 2 L ENRH D & D
z&,

(FAEMEHR TIZ, ADB 7 71 —F LT\ ADIE 300MW @ Solar project & D&k,
&> 7=, West Bengal TORBRENRED JICA 00— TR WO RBEEY A ROAF
EHIRE LTV 528, ZMﬁF iLEﬁBiﬂ%TET“&) 0. BURITA RS SR, Ll B
HREOCRZMNTRERNE IR DTN ORNE BHIfFSND Z & D, BRIk
BT HRETHD, )

(3) Tamil Nadu

1) AP 2016 429 A 29 H
2) RS - TANGEDCO

3) AHAMhiAE R

> TANGEDCO (I & B L Clal& & [ah Lz, *
> Kundah {ZB8 LTI
v HEEREEIT Wb OO, EiEERFHI -3 DPR {ERL L REC &N F TS
Tkbh., 51D stage “C“PM%‘%%?LZD Z LIFIEBLER & BB
v TANGEDCO (T LU FC I3 THUSH., 8T 5, PG4 LB & T o ki X
Wixanwenz &,
> Sillahalla [ZB8 L T
v' TANGEDCO & L T, Tamil Nadu CTIXfFAEIRO KIEEAOFHE, £ kKT,
Sk 75>&>%:>f_&>?%7k0>%]\z%ir$75>%5 =1
(FHALH %% /&0 % Discom D BFgEAME & Subsidy & DR FE-0, BE OB
B ASARBEN S AU, MBI DG KR T8 2 R FF LTV D 2 & I3 & JER L T
W5,)
v TANGEDCO |3 VOITH 7% 1,500m ¥ 2% b dn & f2 . H AR TR TE 2o
7ol L, F%EREEZ X NI Eﬁl@mﬁ‘&%ifk@ BHLTWADZ &,
v TANGEDCO [3HI1T? 2017-18 I EFFR rI 2 i L, 2019 ([CHEx A, 2023
(B COD & DAY ¥ a— /L& HR L’Cb\foclz\o
AR E LTI, KA V2 — A3 BLERNE BT 2000, HEZERS
HEECEE L TWDEHR 22 H S5 2 &3 Ly &I
v TANGEDCO |FE5iim (frif Xhk, Bii%) Fma G L Tk 53 EIAEF S DPR
#BLELTND
(FAALRH X —48 Reserved Forest #fili 3% L #& L TH Y . EIA #ERITINEFH TI37e
WATREME A IRE L T D)
> TANGEDCO L. #fiteff L L. Mettur, Kodayar, Manalar, & 5IZR[EETHNIT

L 7=72 1., 2016 4F 10 A WS T, INBOMIZFduizxt L. Kundah, Sillahalla 3£ A ER & L TOELSF Y 2K D
TV EDIFEHERH 2,
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M OFHEFLBEL S5 L Lz,

(FAZERA & 1%, il B AR XS ATRE 2R P52 O S A 3277 L, TANGEDCO
IR A KR, FEAR & L CiE. Tamil Nadu @ 1,500m O &gk 2Bk 25 &%
B, XV ERAMOBWEZETOEBMEORREEIT I R LORETH Y,
TANGEDCO & L TIIRRHEMEN LA 2T T D alieth 2 mie L T D Lk L T
W5, RN DK EFHR NI E KGR D4 e Bl « BB RNZ &S, Zh
O OFIBEPEN O E-T 5 2 & THARBESGATRER K A TORMIERAZFHETE
LHAREMEIESH D B 2T\ D, 72722017 4 3 H ZA T AU BERUIEE L &
BET5.)

6.1.3  Stage 3 BYBEERE (¥ 3 XK YAAHA—RAEHRDREL 5 VIZHARERRORE)

AFHATIE, 10 H I West Bengal, 11 H (Z Karnataka, West Bengal. Meghalaya % 7k, FH#
ZEMLTW5D,

(1) West Bengal
1) FWAEHE :2016 410 A4 25 H
2) HwHER - WBSEDCL
3) AR

Turga /K EHEIZ DV T D TEC {56 DIRULHERS, Ttz T~ 7, TS (W v ¥ —
N— M) ORILLTO LB,

> TEC #% DI HOWTIL, BfE, DPR @ 2014 4 12 H price TYERL L 7= cost & 2 H L
BEEL TV, &EIEE 70%—-85%ICZE L THEEFTH2Z 6 a4&EATW5hH, LrLIi
5% WBSEDCL @ Corporate finance #5923 0 18] > T\ 5,

> DD AFLREIE, 11 HFICIZ AR EB X TN D, ELAFLMMIZTE 2000 E< Lz,
DD FHEIZDOWTIE, ICB Ta L&A ET 525, 4] LOI (Letter of Intent) 721 T F
S, LA RERERICTER T A= LT,

> (FEREATEHT WBSEDCL BIFEASTHE L TWVDH EEX TNWDMN LR LIZE Z
A, BIRRRBE THS 1372 <) ZAE THMED CMD 2BAHFEFICY A o LT&E, L
LAME R AL & B 2720, Corporate finance #EF923 2 2 R & H L7-1% 82k TR S
XD Z L2725 & DH,

AR & LTid bR a2, Belio et 2 AP THHRIE L7z, wrREtEE LTt :

> NCEF @ grant % Odisha 23H155 L7= Z &5 West Bengal & & L TV 5 AlREMEIE S 5,
BIfE, /% loyalty (Clean Environment Cess) 32 4] 50INR/t F2 7> bR IEAR S 4u, 2016
FEJECIE 400INR/ (ZHYRE & 1U72, NCEF ~0 RAHAL /Y 134848 3,500 & INR (2016 4EE T
H 850 (% INR) &72> T\ 5, HBHEIZNCEF OB LD 70y =7 FOSM & HEIC
EHRELTEHEY, YRR SN o kKK TOTr Y =7 FTho>TH4 13X NCEF
WGBS NDATREMEN B D 2 5, 48Kk West Begal BUF & &8 L T\ 5 L HERI, EBS. LA

ERFEARISH
6-5



1Y FEED DY —ERIRE - ERBEE

D714 FILUIR—+

AEN 1L Solar+PSP "G NCEF HiGE 2 35 2 7273, HifEIL PSP H{ATH NCEF OXfg L 72 b
5L LTHBST 2RI 5,

Domestic loan (REC, PFC) 1X& 0 #55, West Bengal (XD RREE BN O 7= D E 4
ROBTEOEFIZH Y 25, ENERENTZ 2 2 EFHHBIEOM ANEER UERRIEA2EL
TN ZENLHEMBITH A D &HEH,

SMEMEFK T HIUL ICA A F & EEL WB H ADB % JICA &FI5M X 0 03 LUy,
L LR S, RN OB R T 2 NE RS 5 LB L T D

Z O, RN XAV, 10 H A OB FREfE 2 Rl u‘_o

KPCL /% Sharavathi DPR % WAPCOS (Z bid T 72 < negotiation basis TH&{¥ 9 %, Investigation,
DPR. EIA. TEC % 1r one package @ umbrella contract & 9%, 2018 42 DPR % 52k H &
LT 5,

Maharashtra ¢l MAHAGENCO (Z GOMWRD D3 &% G % B8 C & 72 W ) atE T+
LTWo,

(2) Karnataka

1)
2)

3)

A A 0 2016 4211 H 15 H

[ IR« KPCL

RAGFEES
Sharavathy, Varahi, Kali 3 Z57KEHEZ DWW COMRDIERR, F etk 21T -7, HHFT O R

U TDERY,

>

Karnataka I CTIXKIGAREDO KEHZKARHZ 7Y v ROREMEZHERT 5 - DICHKIEE

MELLEZ T D, BUR, 1,000 MW B D2 Z0E 2 4L L T\ 5,

KPCL & LCix, MEREFIA L7252 TWHA, REC, PFC, B TOENAFF
ELREICHD, TNHOHEHTIT e Y27 ha X N EET study 2B E 2 TN 2

& LT,

EICEE N EWIIEIZ Sharavathy 57K 5T, Varahi 5K B 2B T 25tEITH 5,

DPR ER&#% bid TiX72< WAPCOS |Z%7% L7z, Sharavathy 57k & &Te 3 31D PFR %

WAPCOS 3% 9" 3months T7 » 77— k L, 5 1%, 18months T Sharavathy ® DPR % {F

T HEITEToH D,

KPCL {2 JAuiE, A& L9, DPR OERL, 7AGREUS Fhe. BREZA % 4T WAPCOS D %

a—7 & LTRIE

KPCL & L Ci. Sharavathy, Varahi, Kali (ZBd9 2% EIA JifE &KL CBHT., &7

WAPCOS FH#IAKHH, WI LD FZE B LHUN IR A L RN & B2 LTV D 28,

INDDOFERENEERICADNE I MOV TUIER S TIIARH L LTV 5, Varahi ©—

#B1E Someshwara Wildlife Sanctuary (25 £ 523, #BIZ DUV THIEE A CARES,
(?HEIJ: LT, BN AEOHE 2 WAPCOS X V179 MENAS %5 5 & Bk, KPCL
CHAFRI Ao, ATARBEA O K b —EFRE WAPCOS FE LAHE L, AFEERIC

WAPCOS & ifiiik, BUEHHINEICEI L MOU i35 TE L LT\ 5,)
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(3) West Bengal

1) A AR : 20164511 A 16 A
2) RS : WBSEDCL

3) AR

Turga, & OMEKFFENZ OV T ORI, HEHiaExIT o7, FHTHFORFRIILLT O &

BO,

> DPR =X MEIESE T, At4. 2 HMREE T, EEMERTEE WBSEDCL U5 —NE
F1E—H9 MOP 6 CHEH 45 P&, T8 T4 (Bilateral Financial Cooperation Application
form) 72 TRFEIZZE S 720y,

> DD J&7EIE, fl T 2017 4F 1 A WIEED AR & THE,

» WBSEDCL 7251% (C.E.), JICA @ Purulia F%Af X » > = % T WBSEDCL (2K 51
=2, MRS (DD IS MR E BEET 5546, LA RO K& r)7:56 FIX K #E < DD
®shortlist £ TLMNTERW, %) M EEBI A TUZ LWL & oss < AT EEE,

AR D%, #H1{T:0 Executive Director ([ZHsAH T CTh - 7Bk CENFHE - sbT- L7z & DIF
WEGT-, SHEBNEBLT HAREMEND D E b AT-OEREELEZ TN D,

(4) Meghalaya
1) FHAEBR :2016 411 A 17~18 H
2) maH%RE : MECL, MePGCL,Power Department of Meghalaya State Government,
3)  RFAMhRE R

JICA o REHEFTE LY . Meghalaya /175 3 #SOEZKFEEFH#IA B W —H PFR 73 %
SNTWND L DIFRIBEN D72 LD, 55 IKIHAEDXIG L LT, Meghalaya M Shillong
ISR X ERINEZ T2 b DO TH D, WHOKEFE., LARNEFRGHEHEED F#H CTh o723, B
FEIXEE KN EHEET DB ICH D EOFETH D,

> MECL & LT, HEMICEKRBEIZHW-IERH 5 2 LIT@i#k L Tha 28, INE LT
BYE 2 BTV, PRRIZZ2W,
> MECL ®EfR (Priority Area for development) %, JAVIAZI DK TH D, SN E
HH O RBOBEEILENE LTS,
> MECL OESENERLI
v" Umngot 210MW (TEC stage)
v" MHEP (Myntdu Leshka) 210MW (DPR stage)
v" Mawblei 75MW
MECL (I ERR~OMERELE 2 LA LT,
» MECLIZ—H T . 7NATFANTTT L aMDORBIK N0 75T 2 2 0RET D
FICESE | N7 7T v a b OEBEEARD Meghalaya M 2 @i 32 95, AN OETH
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[EBEVR T 6 7 7T substation 5% (& FHEI A3 & 5 F A4 FIH LT, 400KV E&EHE ToENFEER
W& Ez o EDORMAERIA LTz, @7, Transmission Charge 23X A L HIFF T 5,

> 14 (Power Department of Meghalaya State Government) ClX#5/K 5 HE %2 385 L T\ 72
Do T3, FAE O & 521 7=t JICA WEME T FS AR FEM T 5 DO ThILUIHFET S
ERELTND,

(A o JfE & UCiE, KB #% 130T MECL 5 (Retired Director Generation (Ex-
Director Generation), MECL.) (2L 2 DT, HKIZ K HEBEEEHR CTONL 7T T2 2587
EEELIZHDOTHD, M JAUIFEMIFIZIT MECL WA /K HEHE T F & 0 TV MBIET
W RINHE LT BRR & OFTH DD, KRG HEEZ ke L 72 W Em 2R LTV D,

A 2VAE L7 RINOESEE & L TiE

v BUROFENN D available 75 #13 493MW,, JHE /KT 282MW, H1t L v 178MW 7 = & —
v aruE%F5H (Gas 105MW, thermal 73MW) REEIZH 5,

V' MECL IZ[FJN2S power surplus 72 & GG L 7223, [RIM2FFE 1830MU (Z%F LN O filAa &
=860MU T, 6 %IZ 40> NEEPCO %726 PPA FHIE L TRV YL > T\ D,

v o T BURTIIMEFTFEICK U ISR B O IE S b I K #E,

vV BB AT DA OBII N T T TV a~O5EE TORFHAERINE & 72503,

%E%VLO)&E%%ZETZ@Z) 1Z7>. BIfED NEEPCO % & @ PPA, Hi#l PPA Ofiwt

EVETHY | S SITRIFEKRDELTZ OO cost-tariff 22484 . RICETERE O FET
% 3 INR/U (power purchase cost from CGU at 3 INR/U. Bangladesh power tariff at 6 INR/U.)
ThiuTs L& ERH 5,

LLEDOAINOHE#HGHRERITHEDE | AN, B Z O e L2 %46 L7z, 34K T3 Bandhu %
bré T 5, Bk Toxtn e E LT

> Odisha IZFVTiX, NCEF HEERILOEBES - FERBME,

> Tamil Nadu 23V Tid, Kundah iZxt3 % ME#RE X TANGEDCO $HEE L LT3,
Sillahalla ORHFBZEDER HEEE, Lo T, BROBEHKEZHR L L THEERT S Z
Lers,

> Karnataka {23V TlZ, DPR EfEiZ 7 TIZ WAPCOS IZIRTE, &3k b AEKLS b BET S
& LT3, DPRFFRED b OFREIZIEIIHEE T, FIEHE OEAHELEIZIT WAPCOS 22 H D
M5 L7225,

> West Bengal 23V Ti&, Bandhu % ADB fEk & 5 5 #t 2 sl AN OELRHHET
FEEIXEEE, Turga HRERICHMETK E 352N, WBSEDCL THERE L TUW R VVATREMEAS
5,

LITFIZ, AFEIC & - TAF Lt mic B3 256 &2 5L 7,

(o2 L ML, EBIUETRE T H - el RITF X EE R RIFICRON TV D, - T, €
NBIEERRE TH > T2 RBIFIZ OV T, BEICIE LIS EE D & DIBRORE 2 £ L T\ %,)
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6.2 {EEG HHRREBER (BKEHE)
6.2.1 Odisha M
(1) Upper Indravati 57K &

BITE, A7k O DPR % K L TV % WAPCOS 225 AT LI HHIZ L 5 & OHPC DttE
(T &% 2017 45 H £ TIZ DPR Z 58 S5 TE L 36 L TV /22y, WAPCOS Tix H T 2017
6 HETIZ DPR %I EL LA B L TEELTVWD LD Z &L Th D, DPR SERTL.
OHPC 342 #]f4] C Techno-Economic Clearance, Forest Clearance <> Environmental Clearance & -
TR THEOERMICMEE L 72 PR 2 U5 L, TR T3 & Bl 02K % 2 2018 4,
2019 FEiTHiAE L. LGS 45 FECAEKEETZER S TS Z L 23ME LTV D, L
L72735, WAPCOS (X2 OHPC @ LAZIFIFFICHBIAITH D LKL TRV . Turga #i/KFEHE
FHEZe ETOFRAITBSEORRAEEE X 5 &, FFRRAOISEICIT b - LR ZET 5 & R L

TWnb,

AR HIZ B L CLOHPC (X WAPCOS |2 A BT ERH FTEED> & 5 7> DPR 1ERKRFIC AR FT
HEHOBTERLTCWD, F7-. WAPCOS @ DPR 1EREH DOHF T, KEFEMO BMAE L 5%
LT D2 Lo TS,

2012 FEIZ PFR 2858k L7214, PFRICE SN TV Ao e fimk S b Fith L K DOEARL A4 7
T R 2014 4 HICSERR L TWDMN 2, BEGE, A v Fv— K, =713, #iK
NN, AT 7R RV, 3y ba—) ViR EORLEIZH LN S TR0,
Lﬂ@v%??kfi N FEEFT PR HIE O FEUCEE S TWH DT, BIRKHIED T

IR D L HICHBLET D Z ENEE LV, £, ASREmOEBKBOBLE G, T
EHNAFAET 2 FPRIIBER T & THh D,

6.2.2  Karnataka M
(1) Sharavathy 57K it i

2016 4F 11 H 24747z KPCL & @ 2 [l H OHiFRIZISV T, KPCL %3 Sharavathy, Varahi 33
O Kali #7KGH o PFR 27 > 77— b3 5 ¥H5% WAPCOS I[ZFEES CRIELTZZ LB L
72 o7z, KPCL IZX D&, WAPCOS & D&KL PFR ©7 v 77— M7 T/ <, DPR X
EIA LR— MEKR E IR D HE, BEROT-DICHE L R 5 FFR RGO R— FEBELE E
b, PFROT v 77— MNI2017F2 AIZETTHTETHY, £D%, DPR % 15~18 72 A
DT THERR T 23R TH 5,

Sharavathy 57K FF X KSR & L T Karnataka /N Chx b L E R EmWEKBEHBE CTHY . Z0
Hf T b, T e HEEFOITKMETEAT 2 O T, BTk &5 NENENND TH
%, KPCL I, Bk DR N R/ Z &b | B LIS EbNIT A Th D LML T
60

2 OHPC, Conceptual Layout Development of Upper Indravati Pumped Storage Project (600 MW), April 2014
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PFR O7 v 75— hOHF T, B & B — 7 RBEMGRFF X Z 240 1,000 MW, 10 FFRE &
LT, FHEORE LMTONDE TETH D,

(2) Varahi /K]

AR L7z &30 WWH%K%TJ<DWR®777?~FﬁﬁEﬁthBD\mﬂﬁﬁ
AWCRET T FETH D, Z OF/KFEEF L, Karnataka )1 Tk 38 ERA%& 128\ T, Sharavathy
BKEHE OWITALET 5 23K H J@f‘ﬁéhé7 nY=/ hCThD,

BZHL A hDO—#EB7 Someshwara Wildlife Sanctuary PNIZIFEIET 2 EHERI STV DA, K
BKFEERIENZ L - T, CORE, ERROBEAMREXIZEEN GO IND0, PFEICR -
TUNpL Y,

6.2.3  Tamil Nadu M
(1) Sillahalla £37K 7 i

2016 4F 9 A IZ5EHE L 7= TANGEDCO @ 2 [BlH O HFRIZIEBW T, B4 A7 5 ONZEER ¢ Emerald
Bk 2 fE SR B v RV B T D8 1 B kD729 @ DPR, 725 ONT, B ROk z k5
K&, B, BT E /R T 55 2 B9 O DPRERIC KB L e 5 AN FEL Y
1A, RS 10 AICE T T2 RIAZEDZ L ThHolz,

2 Bl H OmE#FIZEWT, TANGEDCO N7y 7 /KHE A TE 720 1,500 m b DO @£,
EOXIICLTHERVBZ L5 & LTS L7z, TANGEDCO |3 EIFEEME, ~L b L 7KH
SR TNOHERINOBGRE WS L 2HBELTEBY, BRINA—HI—IZ—HOERH S,
TANGEDCO IZ L% &, ARIARHETH 2 WEZETHAIT, %72 1,500 m OE/KFEEICHETT 5
IKHIE TR DR R A KIE L7228 \VOITH OAB LRl O AR L Tt L Tho T,
VOITH D% Tid, TANGEDCO 737 L 72 B2 f 2 500 MW TldZe < | 250 MW &3 L |
Bz 4 B H8RICTDHENI LD THoTz, LALARND, VOITH ORZRIREN TN D

RO O APHIC X D & %= 1,500 m THIZ) 250 MW CidiE AP o T, A
(2200 MW IZ¥% £ T 0ERH D L9 0vh Liven, Wit X, ke ey=7 v Th
HZEITEDY R,

VOITH 2MER L TV 28 X AT A Cld Wy, 770 AT AR TR L & il
BAR T TR BT, EHIZED KO —EZFEHKEIZEK LEET D2 & T, HKIERR
WCANTREEATH) Z LM TEDLVAT L THD, ZNIZEY . H/Kkd B I EOBGHERS ) 7THE
LioTnD 4

L AT, 2016 4F 10 A 21 BfFDEE 12 L 5 & . TANGEDCO [ #]% T, Renewable Purchase
Obligation % 72372012, KEEETHRE SN2 500 MW OEXE AT S AFLEZ NS LZ,

% VOITH, Preliminary Hydraulic Layout — Sillahalla, November 2013

* JICA, ISR AL F AT REMEFR A, 2012 4F 1 A, p34

5 The Hindu,
http://Aww.thehindu.com/news/cities/chennai/tangedco-floats-tender-for-500-mw-solar-power/article9247902.ece, 21st
October 2016,
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72, FFHIC X 5 L. Renewable Purchase Obligation ® HHZ|ZE#ET 572012, KB ETRESN
7= FERAS 2016 AR5 2017 4R34 1,200 MW, 2017 427> 5 2018 421354 2,400 MW B2 72 5 &
WEINTVWD, ZOXIRRNEEFEZD & EERMOLZEDT=HOIT, KDL OEKIHE
BTN MEIC /25 L b,

Druckschacht

Pressure shaft
high head manifold

Pumpensteigleitung

30m

Rifabecken

Balancing Reservoir
Rifa

Schieberstollen
valve chamber

Stauziel

~z_Top storage level
=

— Turbine Absenkziel

draw down level
DruckluﬂkammEH

Compressed air chambers

o E _ Verbindungsstollen
- — .
Motor
Mih hesd punm mativiol | Generator wa
B ' | Wandler

pipeline

horizontal
Pumpenleitung

torque converter

| Pumpe
storage Pump

Pumpwasserstollen
Low head manifold, pumpwater tunnel

source: Presentation by illwerke vkw titled as Sustainable Hydropower Strategies for the Alpine Region 4th International

Conference “Water in the Alps”

Figure 6.2.3-1 Longitudinal Section of KOPS Il Powerhouse installed Ternary Set

1,600.0 z
® Market_0808_1920_PT
© Market_0809_1920_Pump
1 14000 — application range rev. 1 stage PT
= application range multistage pump
= gpplication range bi-stage PT
1,200.0 ication range Deriaz PT
1,000.0 -
T Sillahalla
3 8000 |
2 =
600.0 | i
L _.__:__ - _
400.0 g a8
it i e |
° % p-dirh ' .
200 #7eS g eae, B0 ¢ w
0.0
0.0 100.0 200.0 300.0 400.0 500.0 600.
power [MW]

source: Voith® s Proposal titled as  “Preliminary Hydraulic Layout - Sillahalla”

Figure 6.2.3-2 Applicable Range of Pump and Pump-Turbine
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AR & L CiE, Tamil Nadu o 1,500m O &% 28K A BRK 2 L3N, & 0 EBEO SN

W72 TOBBHBEORFE AT O N&E L OREEZFEIT>THY . TANGEDCO & L TITfRiF MM
B ZITRETT D AR RIR LTV D LR LTV D, RN O KR EHT P T S 2 5K o
Ty e BN - BB AN LD THD ORIBEFED DTS 2 & T H ARG ATEER
HATORMFIEREZFETEHAEEETH DL EEZELTND

6.2.4  West Bengal
(1) Turga £/ 5t

WBSEDCL /% 2016 4F 10 A 5 HIZ CEA /5 Turga £5/K%& #5511~ Techno-Economic Clearance
NEZBNEERREN LAY = 2% L, Zhick v, WBSEDCL I3, A#k*Ei %
F*?%Mi‘é’%néhé@ﬁj’m Yx7 b LT, BHEMOEMNHIFETHL (n—0 77T
WINA % Z L BT 2 2 LN AREIC e o7z, WBSEDCL (X, RD AT v 7L LT, 2016
ﬂi 11 AT KRFEEFH B OFEMEE 72 D N TEEH AT AME = o L2 o M EBRET DA
FLASBZIT) 2 EHMLAL TN D, ZOHMIE, SKBEEZHE LD\ CEAIZ L DHWES
ZER L., HONITFEMEGH, AMLHEOFERZ E L 72Wed Th D, ZOEBICET D
BEEOFELIIRETH S,

2[B1H DOHEIFRAM T 4172 2016 429 H IR il TII B FHIHD £ 720 < DMELE L 72, Stage-1 Forest
Clearance 2’5 CTEX CTE LT, ZDRER., Z @ Forest Clearance 3B L 72 % 369 =— 71— & 35
T —DTHOBERFREE DNARE T CTh o7, £7-. Expert Appraisal Committee 7% 2016 4 8
H 10 A2 EFLO Forest Clearance D HifF % {412 Environmental Clearance % %179 % Z & Z )4
L T\ %A, Forest Clearance 23043 T & TU 722U 7= Environmental Clearance 23 5- 2 541 TV
720,

AREG/KFEEFENL FHEEB O T DIZHE L 72 50 < D)0 Clearance % 5- 2 H AL TV 208,
A2 RIZBWT, Li; R LENIRE > TORWEKRIEEFEOHF TiX, bR L TV 58K
BEHECTH D, WBSEDCL i, MfERAMH LT, AEKBEEFZHET L2 L 2MEAT
W5, AT, RREZECHEITOBA N 8 2 F 8RB R 7K H A 2 fkE T 52 &
MDRESTND, INbEHE XD &, AEKREEFIIIMEREHOTHRET 2 HE 28K
FEHEDO 1 HOLEEbND,

(2) Bandhu £5/K Gt

WBSDCL /% Bandhu #5758 &5 118 & Turga $/K R BRI O RITESEEN m W E L LT D,
72 5 1f 4 % sk 6 C JICA Study Team (% WBSEDCL ¢ Chairman 3# Managing Director (Z[Hi& T 5

T LT o TV, 2R, ikt ot TOEBIZAS SN 7208, BEIC ADB 23
RIEEFHEA~DOFE T H 2 L Z2&RFICEEi LT Y . WBSEDCL O &L 4 |12 ADB 725 D

® CEA's Letter titled as “Turga Pumped Storage Project (4 x 250 MW=1,000 MW) in West Bengal by WBSEDCL at an
Estimated Completion Cost of Rs.4,234.90 Crores at December 2014 PL including IDC of Rs.439.42 Crores — Issue of
Concurrence” issued on 5th October 2016 (Letter No. 2/WB/22/CEA/2013-PAC/713-745)
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&2 ANDHHTERELTWD EDERLH Y . A /KFEEFHEIZOWVWTICA EFE5LE D
ZliFhnEEZTWAEEDNS, Lo T, JICA AL, ME%A2 W TERRT 585K 3
EBEE L LT, AEAREHEZY AN v 7 T5Z LIFREY L Ebnsd,
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6.3 [EHEH FHRUEER REds)
6.3.1  Upper Indravati 5Kk FEEEE

Upper Indravati 57k 78 # 313 Kalahandi BIZ(7E 5, BEX @ Indravati Dam 7% B L CTH
WHND T2, Bl Tz @R T 25l Th 5,

(1) ZREEHI
1) - HoR

HEEFHE MR o R T TR TEHMER) & TBdK) T3 5., Final Report on Pre-Feasibility
Study for Pumped Storage Scheme in Upper Indravati Hydro Electric Project, ODISHA (600 MW)
(2012, OHPCL) I L% &, FHHEIZ L VK80 ha o LI KT 5, FEICKERAMITIE X
% 85ha, THUVAHEFEIZ 25 hall725 & L Cuvb, CONCEPTUAL LAYOUT DEVELOPMENT
(WAPCOS, 2014) 12k 5 L. —oOD kAR BIEITRAE LRV,

2) PRiEIX
BURE R CILEZER T & 2 O JE O PRFE X IMERE S AL TV,
3) IUCN Ly U R K

HEFEMIT, 7TV U OBEMOABIRINIALIET S, Integrated Biodiversity Assessment
Tool (IBAT) 7 12k 5 &, 77U » K&/ 8 73197 @ IUCN red list FEO%ki 33 Fli T, WaRILHE
WG IASE(CR) 278, AEB/EIEL IBSE (EN) 5HE, AEpR/GHE NIFE (VU) 135, Y EE(NT) 10
i, and fEHAE(DD)3FETH D (Table 6.3.1-1 ),

Table 6.3.1-1 Protected Species recorded near Upper Indravati PS

Taxonomic group Species Common name IUCN Red List Category”®
Birds Anhinga melanogaster Oriental Darter NT
Birds Anthracoceros coronatus Malabar Pied Hornbill NT
Birds Chaetornis striata Bristled Grassbird VU
Birds Circus macrourus Pallid Harrier NT
Birds Clanga clanga Greater Spotted Eagle VU
Birds Clanga hastata Indian Spotted Eagle VU
Birds Columba punicea Pale-capped Pigeon VU
Birds Falco chicquera Red-headed Falcon NT
Birds Gyps bengalensis White-rumped Vulture CR
Birds Leptoptilos javanicus Lesser Adjutant VU
Birds Limosa limosa Black-tailed Godwit NT

" “Protected Area and Key Biodiversity Area data downloaded from the Integrated Biodiversity Assessment Tool (IBAT)
(https://www.ibat-alliance.org/ibat-conservation). Provided by BirdLife International, Conservation International, [IUCN and
UNEP-WCMC. Please contact ibat@birdlife.org for further information.”

8 One cell is sexanglular with 30km side.

® CR: Extremely high risk of extinction in the wild./ EN: High risk of extinction in the wild./ VU: High risk of
endangerment in the wild. /NT: Likely to become endangered in the near future. / DD: Not enough data to make an
assessment of its risk of extinction.

ERFEARISH
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Taxonomic group

Species

Common name

IUCN Red List Category”®

Birds Mycteria leucocephala Painted Stork NT
Birds Neophron percnopterus Egyptian Vulture EN
Birds Pelecanus philippensis Spot-billed Pelican NT
Birds Psittacula eupatria Alexandrine Parakeet NT
Birds Sarcogyps calvus Red-headed Vulture CR
Birds Sterna acuticauda Black-bellied Tern EN
Birds Sterna aurantia River Tern NT
Birds Sypheotides indicus Lesser Florican EN
Mammals Bos gaurus Gaur VU
Mammals Cuon alpinus Dhole EN
Mammals Hyaena hyaena Striped Hyaena NT
Mammals Lutrogale perspicillata Smooth-coated Otter VU
Mammals Manis crassicaudata Indian Pangolin EN
Mammals Melursus ursinus Sloth Bear VU
Mammals Prionailurus rubiginosus Rusty-spotted Cat VU
Mammals Rusa unicolor Sambar VU
Mammals Tetracerus quadricornis Four-horned Antelope VU
Reptiles Crocodylus palustris Mugger VU
Reptiles Eutropis innotata Blanford's Mabuya DD
Reptiles Hemidactylus subtriedrus Madras Blotched Gecko DD
Reptiles Ophiophagus hannah King Cobra VU
Snails and Slugs Tricula gravelyi DD

4) B

source: IBAT (https://www.ibat-alliance.org)

FHFEHOIE & A L IR LM (reserved forest) NIZAZE 5 (

Figure 6.3.1-2 ), HRMARDBLEL R D,

(2) MEESNDHFHE

FHEFHHDIZE AV ERHTHRZY TNIZH D, ZDT, AR

B DT DR D D3 D>

%, Kalahandi B N DIZHEESED 58 5 E[E 132850 % T, ioFEFELV b LEHE W, B

BRVEAE L7 TH, FEERK O REEE

=7
-

Beh 200N H 5, FERFEMIT, AR

YA D MENATZ 2EHR] TLoUL 2 (RERZADERIZCOD TLLEEW) o Y THIZH D
720, IRLEDOHTREND D,

() AROEMI~E L

BMAER TR L2 FEOEND Y A7 2 FIiF 57, DPR 1ERKBRMAHTIC, FHATBREE AR
(Prior Environmental Clearance) Z#Hif5 L T Z R EN D (HENT), & EZ1T O 5
X, FBEWRICHDEEEZHL Y LERNS D, EMREZIT O HAIE. ftékodH 5 IUCN Ly K

A NEOFNOEROMEHRFEEZFE LD L,

GRS RANG YT oo

FHET D Z EMNEE LY,
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Aouros: (¢
QUME S Adrtainn (O, |
ooy

Legend

Selected Projects 4 Sours: Earl, Digholdlobs, BuoBys,
y or! R Enithabor Sabgrophlon,
M _ WAlrbus DS, LEDA, Liaos,
0 05 1 2 Kilometers AstotRID, 1M, and ha OI8 Ussr
{ N TN NN TN NN AN N N | Camnuniy

Figure 6.3.1-1 Satellite Image of Upper Indravati PSP
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Legend -
e KapBI0R92 A HERE, Detorme,
Intermap, incréement P Corp |
GEBCO, USGS, FAD, NPS,

NRCAN, GeoBase, IGN, Kadaster
Vmwkh1pM9nm ¢ Survey, Esil Japan
, ESn Chinn (Hong Kong),

m— Selected Projects

N
0 0.3 0.6 1.2 Kilometers
et )]

Figure 6.3.1-2 Forest land of Upper Indravati PSP
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6.3.2

Upper Kolab #ik#EE%E

Upper Kolab #/k FmEF313 Koraput FITAZE T 5, BEax o Kolab dam & f23 M 72 O3 v
HNDTD, FT-ZRRKIT R L WEtETh 5,

(1) BREEHN
1) R

FEFH I HUE L O HHUR AN RS TEHERL & TEffR) T& 5. “Final Report on Pre-Feasibility
Study for Pumped Storage Scheme in Upper Kolab Hydro Electric Project ODISHA (320 MW)”

(OHPCL, 2012) !

kBl Buko & i

W7 X354 &< 65 ha,

2) PREKX

Eun
axX

FHEIT, WTNORERICHZEL G 2720,

3) IUCN L v KU R fl

DT T, HIFOBIEFRARAET D, FEIC

FEEHEMX, TUT YU ERUIAIV N T OO A RIBSMINIE T D, IBAT (LD &
FEHBEHONET D 7Y v FE/L 73196 FiL, HIkGEAE (CR, EN, VU), Ak a g
(NT), 1EHAEME(DD)2 35 FEfF1ET 5 (Table 6.3.2-1 &),

Table 6.3.2-1 Protected Species recorded near Upper Kolab PSP

6-18

Taxonomic group | Species Common name IUCN Red List Category
Birds Anhinga melanogaster Oriental Darter NT
Birds Anthracoceros coronatus Malabar Pied Hornbill NT
Birds Aythya nyroca Ferruginous Duck NT
Birds Chaetornis striata Bristled Grassbird VU
Birds Circus macrourus Pallid Harrier NT
Birds Clanga clanga Greater Spotted Eagle VU
Birds Clanga hastata Indian Spotted Eagle VU
Birds Columba punicea Pale-capped Pigeon VU
Birds Ephippiorhynchus asiaticus | Black-necked Stork NT
Birds Falco chicquera Red-headed Falcon NT
Birds Gyps bengalensis White-rumped Vulture CR
Birds Limosa limosa Black-tailed Godwit NT
Birds Mycteria leucocephala Painted Stork NT
Birds Neophron percnopterus Egyptian Vulture EN
Birds Pelecanus philippensis Spot-billed Pelican NT
Birds Psittacula eupatria Alexandrine Parakeet NT
Birds Sarcogyps calvus Red-headed Vulture CR
Birds Sterna acuticauda Black-bellied Tern EN
Birds Sterna aurantia River Tern NT
EREARKINAH
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Birds Sypheotides indicus Lesser Florican EN
Fishes Anguilla bengalensis Indian Mottled Eel NT
Fishes Anguilla bicolor Shortfin Eel NT
Mammals Bos gaurus Gaur VU
Mammals Cuon alpinus Dhole EN
Mammals Lutrogale perspicillata Smooth-coated Otter VU
Mammals Manis crassicaudata Indian Pangolin EN
Mammals Melursus ursinus Sloth Bear VU
Mammals Prionailurus rubiginosus Rusty-spotted Cat VU
Mammals Rusa unicolor Sambar VU
Mammals Tetracerus quadricornis Four-horned Antelope VU
Reptiles Crocodylus palustris Mugger VU
Reptiles Eutropis innotata Blanford's Mabuya DD
Reptiles Geckoella jeyporensis Jeypore Ground Gecko CR
Reptiles Hemidactylus subtriedrus Madras Blotched Gecko DD
Reptiles Ophiophagus hannah King Cobra VU

source: IBAT (https://www.ibat-alliance.org)

4) TRk
Bokd, Hokhisg & 3— % o7 J8 TRZ M (Reserved forest) 23 5228 % 521 % (

Figure 6.3.2-2 2 M), 2% 2 BAROmEE I,

(2 BashsrHEH

Koraput D N DICHEEERD 5 5 E14 13 56.56 % & o3 L ik L CHIEFITE N, £
D=, FREMBES~OEEPREIND, FEFEMIT, AANEE O NENRITRZ 2GR
TUAUL 2(RERADENITRO T EENDZ Y TRICH D, FD7=h, HELXFEHTS S
ZTIREZ LD Y 27 3@,

() AOFIMT~E L&

FEIIREIREELHZDRROVEREY A7 2l 5725, PFR ERB M. DPR 1ERLAITIC
HHiTER B & F (Prior Environmental Clearance (Site Clearance))% 3z 1) 5 Z & 3 ® % L\, EIA & D
BEiX, IUCN L KU R NFED 9 BATFEDNCK - CREMIZRi & A2 FEMET 5 2 E N E LU, Hioo
DEREWET 2581L, MEREICHDEET LI ERNETH D,

ERFEARISH
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Figure 6.3.2-1 Satellite Image of Upper Kolab PSP
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Legend

s Selected Projects

N
A 0 0375 075 1.5 Kilometers
1 L

TR TN N N N S|

RGNS, HERE, DeLorme,
Intermap, increment P Corp |
GEBCO, USGS, FAO, NPS,
NRCAN, GeoBase, IGN, Kadaster
ﬂu,mrarmnm Survaey, Esn Japan,
METI, Esn China (Hong Kaong),

Figure 6.3.2-2 Forest land near Upper Kolab PSP
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6.3.3  Sharavathy B/KREEE

Sharavathy #5/kF B 923£1% Shimoga WX IZA7&E§ %, Talakalale Reservoir 7% iiiZ. Gerusoppa
reservoir 28 FTHUZ WS D T2, 7o ik z #5 L2 WEtE Th 5,

(1) BREEH
1) R

HRERTE R O BRI IS R & TRREEER) TH o, FRICK LB
R LHADOIFHRIZAATH D,

2) PREX

F¥EFHE L, Sharavathi Valley Sanctuary, EBA, £#ZEkMEAR » b ARy FNIZH Y | KBA
75 5km ORHECH 5,

3) IUCN Ly KU R Nl

FERHEML, N AR T T YT YU OBERMOERBNICALET D, IBATIZE DL H
FEFHEHONIET 2 7Y > K 70592 121, #ajEFE(CR, EN, VU), /G IEHENT) | 1F
WA EFEN 59 MRS ST D (See Table 6.3.3-1)

Table 6.3.3-1 Protected Species recorded near Sharavathy PSP

Taxonomic . IUCN Red List
Species Common name
group Category
Ampbhibians Micrixalus saxicola Malabar Tropical Frog VU
Ampbhibians Philautus neelanethrus EN
Birds Amandava formosa Green Avadavat VU
Birds Anhinga melanogaster Oriental Darter NT
Birds Anthracoceros coronatus Malabar Pied Hornbill NT
Birds Aythya nyroca Ferruginous Duck NT
Birds Buceros bicornis Great Hornbill NT
Birds Chaetornis striata Bristled Grassbird VU
Birds Ciconia episcopus Asian Woollyneck VU
Birds Circus macrourus Pallid Harrier NT
Birds Clanga hastata Indian Spotted Eagle VU
Birds Columba elphinstonii Nilgiri Woodpigeon VU
Birds Ephippiorhynchus asiaticus Black-necked Stork NT
Birds Esacus recurvirostris Great Thick-knee NT
Birds Eumyias albicaudatus Nilgiri Flycatcher NT
Birds Falco chicquera Red-headed Falcon NT
Birds Gallinago nemoricola Wood Snipe VU
Birds Gyps bengalensis White-rumped Vulture CR
Birds Gyps indicus Indian Vulture CR
Birds Icthyophaga ichthyaetus Grey-headed Fish-eagle NT
Birds Leptoptilos javanicus Lesser Adjutant VU
Birds Limosa limosa Black-tailed Godwit NT
Birds Mycteria leucocephala Painted Stork NT
SRR
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Taxonomic . IUCN Red List
Species Common name
group Category

Birds Neophron percnopterus Egyptian Vulture EN
Birds Numenius arquata Eurasian Curlew NT
Birds Phylloscopus tytleri Tytler's Leaf-warbler NT
Birds Psittacula eupatria Alexandrine Parakeet NT
Birds Pycnonotus priocephalus Grey-headed Bulbul NT
Birds Pycnonotus xantholaemus Yellow-throated Bulbul VU
Birds Sarcogyps calvus Red-headed Vulture CR
Birds Sterna acuticauda Black-bellied Tern EN
Birds Sterna aurantia River Tern NT
Birds Sypheotides indicus Lesser Florican EN
Birds Threskiornis melanocephalus | Black-headed Ibis NT
Fishes Anguilla bicolor Shortfin Eel NT
Fishes Labeo potail Deccan Labeo EN
Fishes Tor khudree Black Mahseer EN
Mammals Bos gaurus Gaur VU
Mammals Cuon alpinus Dhole EN
Mammals Elephas maximus Asian Elephant EN
Mammals Hyaena hyaena Striped Hyaena NT
Mammals Lutrogale perspicillata Smooth-coated Otter VU
Mammals Macaca silenus Lion-tailed Macaque EN
Mammals Manis crassicaudata Indian Pangolin EN
Mammals Melursus ursinus Sloth Bear VU
Mammals Panthera pardus Leopard NT
Mammals Panthera tigris Tiger EN
Mammals Prionailurus rubiginosus Rusty-spotted Cat VU
Mammals Rusa unicolor Sambar VU
Mammals Semnopithecus hypoleucos Black-footed Gray Langur VU
Mammals Tetracerus quadricornis Four-horned Antelope VU
Other Thrigmopoeus insignis Notable Large Burrowing VU
invertebrates Spider

Other Thrigmopoeus truculentus Karwar Large Burrowing NT
invertebrates Spider

Reptiles Boiga beddomei Beddome's Cat Snake DD
Reptiles Cnemaspis heteropholis Gund Day Gecko NT
Reptiles Cnemaspis indraneildasii Das's Day Gecko VU
Reptiles Crocodylus palustris Mugger VU
Reptiles Dendrelaphis chairecacos DD
Reptiles Ophiophagus hannah King Cobra VU

source: IBAT (https://www.ibat-alliance.org)
4) B

BT D IRERO MBI A TH S, #P (Figure 6.3.3-4 M) L fir 2 g
(Figure 6.3.3-1 ) # % &, REMNEE LT LS EWV RIS S,
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(2 WAEINLFIH

FEMEMIL, A2 FEICED o DER#EX L. EHENR —OOEREXNIMET S, Z0
=, ERRRICKTARENE LB ESND, XUV NT ETOT VR ETREEDCS

LEEBLRIVEHAISND, HETHERSCBBEEEIZIVIEERZBEICIT RS20V TH
%90

() A®BOIMT~E L&

Prior Environmental Clearance (Site Clearance) DE(fETH - T, SRR AEYREZ T 25 =
ENEEND BRIV N T ETOT YV TORENLETH D, 2 5% 52 DPR
BPECRENRAITO 2 & T, THRIREZHET 2 2 L ARRIC R D, BAEMIREX (Wildlife
Sanctuary)lZ i, BREARE. BMEGRET T BAEAYAR L MLEIC/R D,
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Figure 6.3.3-1 Satellite Image of Sharavathy PSP
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6.3.4 Varahi BKREBEEX

Varahi #/K B HE 33 Udupi R & Shimoga FIZALE T 5, Varahi reservoir % EHLIZ A,
Bzl Tz R 23 TH D,

(1) ZREEHI
1) R

G R O HHFI N IS TR ThH 5, FHEIZ L 280 HHIUT O 8T

RHTH 5,
2) PREX

FEGE L, AEMSEEMER Y B ARy FNICALE L, Mookambika Sanctuary & Western
Ghats World Heritage Site 7°5 10km @ & Z AIZH 5,

3) IUCN Ly FU R M

FRAEAIL, N2V DT ORBEROAE R 23 km ISALET D, IBAT (285 & #36t
EHIOAMET D27 Y » K&V 70673 TRLERD B 5 PREAEWITIL, #EpfEHAE(CR, EN, VU), #l
HEPRSEEAE(NT) & 15 A S (DD) & At C 99 FlA 2T 54T 5 (Table 6.3.4-1 2 [R),

Table 6.3.4-1 Protected Species recorded near Varahi PSP

Taxonomic . IUCN Red List
Species Common name
group Category
Ampbhibians Clinotarsus curtipes NT
Amphibians Hylarana aurantiaca VU
Ampbhibians Hylarana temporalis NT
Ampbhibians Indirana brachytarsus EN
Ampbhibians Nyctibatrachus aliciae EN
Ampbhibians Nyctibatrachus major VU
Ampbhibians Nyctibatrachus sanctipalustris EN
Amphibians Philautus neelanethrus EN
Ampbhibians Ramanella montana NT
Birds Amandava formosa Green Avadavat VU
Birds Anhinga melanogaster Oriental Darter NT
Birds Anthracoceros coronatus Malabar Pied Hornbill NT
Birds Aythya nyroca Ferruginous Duck NT
Birds Buceros bicornis Great Hornbill NT
Birds Chaetornis striata Bristled Grassbird VU
Birds Ciconia episcopus Asian Woollyneck VU
Birds Circus macrourus Pallid Harrier NT
Birds Clanga hastata Indian Spotted Eagle VU
Birds Columba elphinstonii Nilgiri Woodpigeon VU
Birds Ephippiorhynchus asiaticus Black-necked Stork NT
Birds Esacus recurvirostris Great Thick-knee NT
Birds Eumyias albicaudatus Nilgiri Flycatcher NT
Birds Falco chicquera Red-headed Falcon NT
Birds Gallinago nemoricola Wood Snipe VU
EREARKINAH
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Taxonomic . IUCN Red List
Species Common name
group Category

Birds Gyps bengalensis White-rumped Vulture CR
Birds Gyps indicus Indian Vulture CR
Birds Icthyophaga ichthyaetus Grey-headed Fish-eagle NT
Birds Leptoptilos javanicus Lesser Adjutant VU
Birds Limosa limosa Black-tailed Godwit NT
Birds Mycteria leucocephala Painted Stork NT
Birds Neophron percnopterus Egyptian Vulture EN
Birds Numenius arquata Eurasian Curlew NT
Birds Pelecanus philippensis Spot-billed Pelican NT
Birds Phylloscopus tytleri Tytler's Leaf-warbler NT
Birds Psittacula eupatria Alexandrine Parakeet NT
Birds Pycnonotus priocephalus Grey-headed Bulbul NT
Birds Pycnonotus xantholaemus Yellow-throated Bulbul VU
Birds Sarcogyps calvus Red-headed Vulture CR
Birds Sterna acuticauda Black-bellied Tern EN
Birds Sterna aurantia River Tern NT
Birds Sypheotides indicus Lesser Florican EN
Fishes Anguilla bicolor Shortfin Eel NT
Fishes Labeo potail Deccan Labeo EN
Fishes Tor khudree Black Mahseer EN
Mammals Bos gaurus Gaur VU
Mammals Cuon alpinus Dhole EN
Mammals Elephas maximus Asian Elephant EN
Mammals Herpestes fuscus Indian Brown Mongoose VU
Mammals Hyaena hyaena Striped Hyaena NT
Mammals Lutrogale perspicillata Smooth-coated Otter VU
Mammals Macaca silenus Lion-tailed Macaque EN
Mammals Manis crassicaudata Indian Pangolin EN
Mammals Melursus ursinus Sloth Bear VU
Mammals Panthera pardus Leopard NT
Mammals Panthera tigris Tiger EN
Mammals Platacanthomys lasiurus Malabar Spiny Tree Mouse VU
Mammals Prionailurus rubiginosus Rusty-spotted Cat VU
Mammals Rusa unicolor Sambar VU
Mammals Semnopithecus hypoleucos Black-footed Gray Langur VU
Mammals Tetracerus quadricornis Four-horned Antelope VU
Other Thrigmopoeus insignis Notable Large Burrowing VU
invertebrates Spider

Other Thrigmopoeus truculentus Karwar Large Burrowing NT
invertebrates Spider

Reptiles Boiga beddomei Beddome's Cat Snake DD
Reptiles Cnemaspis heteropholis Gund Day Gecko NT
Reptiles Cnemaspis indraneildasii Das's Day Gecko VU
Reptiles Crocodylus palustris Mugger VU
Reptiles Ophiophagus hannah King Cobra VU
Reptiles Plectrurus aureus Kerala Burrowing Snake DD
Reptiles Plectrurus canaricus Karnataka Burrowing Snake DD

source: IBAT (https://www.ibat-alliance.org)
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6.3.5 SillahallaiBkREEE

Sillahalla 57Kk 38 EFH 21X The Nilgiris 7 & Coimbatore W IZNZE T2, BEF D Pillur reservoir
MUV, EhE B T HEHEITH D,

(1) BREILL
1) R

TR ML O LRI TRREEER & HHE Thb., FEICLIBE
R LU H O IFHIZ AR TH 5,

2) PREKX

FEFHE T, KBA, EBA, EMZERMEAR » ARy AIZALE L, The Nilgiri Biosphere
Reserve 75 1.9km, Mukurthi National Park 7% 7.3km, Western Ghats World Heritage Site 7> 5
7.6 km Bl T\ 5 (Figure 6.3.5-2 &),

3) IUCN Ly FU R M

HEHE ML, BEHORVCANV T ET T Y A BMNICALET D, IBAT ([2X5 L,
FEFEHANE TS Y v R 71076 & 71157 NO AV AEWIL, #Eika i FE(CR, EN, VU),
HAEIRSEIAFE(NT), A E(DD) %2 & 9 140 FEAN R & Cu 5 (Table 6.3.5-1),

Table 6.3.5-1 Protected Species recorded near Silahalla PSP

Taxonomic IUCN Red
Species Common name List Celll Cell2
group
Category
Amphibians Clinotarsus curtipes NT 71076 71157
Amphibians Duttaphrynus Southern Hill Toad VU 71076 71157
microtympanum
Amphibians Duttaphrynus parietalis Indian Toad NT 71076 71157
Amphibians Ghatixalus variabilis EN 71076 71157
Amphibians Ghatophryne rubigina Kerala Stream Toad VU 71076 71157
Amphibians Hylarana aurantiaca VU 71076
Amphibians Hylarana temporalis NT 71076 71157
Amphibians Indirana brachytarsus EN 71076 71157
Amphibians Indirana leptodactyla EN 71157
Amphibians Micrixalus fuscus NT 71076 71157
Amphibians Micrixalus gadgili EN 71076
Amphibians Micrixalus nudis VU 71076 71157
Amphibians Micrixalus phyllophilus VU 71076 71157
Amphibians Micrixalus saxicola Malabar Tropical Frog VU 71076
Amphibians Microhyla sholigari EN 71076
Amphibians Nyctibatrachus aliciae EN 71076
Amphibians Nyctibatrachus beddomii EN 71076 71157
Amphibians Nyctibatrachus VU 71076 71157
deccanensis

Amphibians Nyctibatrachus major VU 71076 71157
Amphibians Nyctibatrachus minor EN 71076
Amphibians Pseudophilautus EN 71076

FRBEAKASTL
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Taxonomic . IUC’\.I Red
Species Common name List Celll Cell2
group
Category

wynaadensis
Amphibians Ramanella anamalaiensis DD 71157
Amphibians Ramanella montana NT 71076 71157
Amphibians Ramanella triangularis VU 71076 71157
Amphibians Raorchestes glandulosus Southern Bubble-nest Frog VU 71076 71157
Amphibians Raorchestes signatus EN 71076 71157
Amphibians Raorchestes tinniens EN 71076 71157
Amphibians Rhacophorus lateralis Small Tree Frog EN 71076
Amphibians Uraeotyphlus malabaricus | Malabar Caecilian DD 71076
Amphibians Uraeotyphlus narayani Kannan Caecilian DD 71157
Amphibians Zakerana brevipalmata Short-webbed Frog DD 71076
Amphibians Zakerana murthii Ghats Wart Frog CR 71076
Amphibians Zakerana nilagirica EN 71076
Birds Anhinga melanogaster Oriental Darter NT 71076 71157
Birds Anthracoceros coronatus Malabar Pied Hornbill NT 71076 71157
Birds Anthus nilghiriensis Nilgiri Pipit VU 71076 71157
Birds Aythya nyroca Ferruginous Duck NT 71076
Birds Buceros bicornis Great Hornbill NT 71076 71157
Birds Chaetornis striata Bristled Grassbird VU 71076 71157
Birds Ciconia episcopus Asian Woollyneck VU 71076 71157
Birds Circus macrourus Pallid Harrier NT 71076 71157
Birds Clanga hastata Indian Spotted Eagle VU 71076 71157
Birds Columba elphinstonii Nilgiri Woodpigeon VU 71076 71157
Birds Ephippiorhynchus Black-necked Stork NT 71076 71157

asiaticus
Birds Esacus recurvirostris Great Thick-knee NT 71076
Birds Eumyias albicaudatus Nilgiri Flycatcher NT 71076 71157
Birds Falco chicquera Red-headed Falcon NT 71076 71157
Birds Ficedula nigrorufa Black-and-rufous Flycatcher NT 71076 71157
Birds Ficedula subrubra Kashmir Flycatcher VU 71076 71157
Birds Gallinago nemoricola Wood Snipe VU 71076 71157
Birds Gyps bengalensis White-rumped Vulture CR 71076 71157
Birds Gyps indicus Indian Vulture CR 71076 71157
Birds Icthyophaga humilis Lesser Fish-eagle NT 71076 71157
Birds Icthyophaga ichthyaetus Grey-headed Fish-eagle NT 71076 71157
Birds Leptoptilos javanicus Lesser Adjutant VU 71076 71157
Birds Limosa limosa Black-tailed Godwit NT 71076 71157
Birds Mycteria leucocephala Painted Stork NT 71076 71157
Birds Myiomela major Nilgiri Blue Robin EN 71076 71157
Birds Neophron percnopterus Egyptian Vulture EN 71076 71157
Birds Numenius arquata Eurasian Curlew NT 71076 71157
Birds Phylloscopus tytleri Tytler's Leaf-warbler NT 71076 71157
Birds Psittacula eupatria Alexandrine Parakeet NT 71076 71157
Birds Pycnonotus priocephalus | Grey-headed Bulbul NT 71076 71157
Birds Pycnonotus xantholaemus | Yellow-throated Bulbul VU 71076 71157
Birds Sarcogyps calvus Red-headed Vulture CR 71076 71157
Birds Schoenicola platyurus Broad-tailed Grassbird VU 71076 71157
Birds Sterna acuticauda Black-bellied Tern EN 71076 71157
Birds Sterna aurantia River Tern NT 71076 71157
Birds Strophocincla cachinnans | Black-chinned Laughingthrush | EN 71076 71157
Birds Sypheotides indicus Lesser Florican EN 71076 71157
Birds Threskiornis Black-headed Ibis NT 71076 71157

melanocephalus

FRBEAKASTL
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Taxonomic . IUC’\.I Red
Species Common name List Celll Cell2
group
Category
Dragonflies and Caconeura t-coerulea DD 71076 71157
Damselflies
Dragonflies and Calocypha laidlawi DD 71076
Damselflies
Dragonflies and Hylaeothemis indica DD 71076 71157
Damselflies
Fishes Anguilla bengalensis Indian Mottled Eel NT 71076 71157
Fishes Anguilla bicolor Shortfin Eel NT 71076 71157
Fishes Cirrhinus cirrhosus Mrigal Carp VU 71076 71157
Fishes Glyptothorax davissinghi EN 71076
Fishes Labeo potail Deccan Labeo EN 71076
Fishes Puntius denisonii Red Line Torpedo Barb EN 71076
Fishes Tor khudree Black Mahseer EN 71076 71157
Mammals Antilope cervicapra Blackbuck NT 71076 71157
Mammals Aonyx cinerea Asian Small-clawed Otter VU 71076 71157
Mammals Bos gaurus Gaur VU 71076 71157
Mammals Cuon alpinus Dhole EN 71076 71157
Mammals Elephas maximus Asian Elephant EN 71076 71157
Mammals Feroculus feroculus Kelaart's Long-clawed Shrew EN 71076
Mammals Funambulus sublineatus Dusky-striped Squirrel VU 71076 71157
Mammals Herpestes fuscus Indian Brown Mongoose VU 71076 71157
Mammals Lutra lutra Eurasian Otter NT 71076 71157
Mammals Lutrogale perspicillata Smooth-coated Otter VU 71076 71157
Mammals Macaca silenus Lion-tailed Macaque EN 71076 71157
Mammals Manis crassicaudata Indian Pangolin EN 71076 71157
Mammals Martes gwatkinsii Nilgiri Marten VU 71076 71157
Mammals Melursus ursinus Sloth Bear VU 71076 71157
Mammals Mus famulus Bonhote EN 71076
Mammals Nilgiritragus hylocrius Nilgiri Tahr EN 71076 71157
Mammals Panthera pardus Leopard NT 71076 71157
Mammals Panthera tigris Tiger EN 71076 71157
Mammals Petinomys fuscocapillus Travancore Flying Squirrel NT 71076 71157
Mammals Platacanthomys lasiurus Malabar Spiny Tree Mouse VU 71076 71157
Mammals Prionailurus rubiginosus Rusty-spotted Cat VU 71076 71157
Mammals Prionailurus viverrinus Fishing Cat EN 71157
Mammals Rattus satarae Sahyadris forest rat VU 71076 71157
Mammals Ratufa macroura Sri Lankan Giant Squirrel NT 71157
Mammals Rusa unicolor Sambar VU 71076 71157
Mammals Semnopithecus Black-footed Gray Langur VU 71076
hypoleucos
Mammals Semnopithecus priam Tufted Gray Langur NT 71076 71157
Mammals Suncus dayi Day's Shrew EN 71076
Mammals Suncus montanus Sri Lanka Highland Shrew VU 71076
Mammals Trachypithecus johnii Nilgiri Langur VU 71076 71157
Mammals Vandeleuria nilagirica Nilgiri Long-tailed Tree Mouse | EN 71076
Mammals Viverra civettina Malabar Civet CR 71157
Other Onthophagus cavia DD 71157
invertebrates
Other Poecilotheria striata Striated Parachute Spider VU 71076 71157
invertebrates
Reptiles Ahaetulla dispar G NT 71076 71157
Reptiles Ahaetulla perroteti Perrotet's Vine Snake EN 71076 71157
Reptiles Boiga beddomei Beddome's Cat Snake DD 71076 71157
FRBEAKASTL
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Taxonomic . IUC’\.I Red
Species Common name List Celll Cell2
group
Category

Reptiles Boiga dightoni Travancore Cat Snake DD 71076 71157
Reptiles Calliophis beddomei Beddome's Coral Snake DD 71076 71157
Reptiles Cnemaspis anaikattiensis CR 71157
Reptiles Cnemaspis beddomei Beddome DD 71076 71157
Reptiles Cnemaspis indica Nilgiri Dwarf Gecko VU 71076 71157
Reptiles Cnemaspis jerdonii Jerdon VU 71076 71157
Reptiles Cnemaspis littoralis Coastal Day Gecko DD 71076

Reptiles Cnemaspis nilagirica Nilgiri Day Gecko DD 71076 71157
Reptiles Cnemaspis sisparensis Sispara Day Gecko NT 71076 71157
Reptiles Cnemaspis wynadensis Wynad Day Gecko EN 71076

Reptiles Crocodylus palustris Mugger VU 71076 71157
Reptiles Gerrhopilus tindalli Tindall's Worm Snake DD 71076 71157
Reptiles Kaestlea palnica Palni Hills Ground Skink DD 71157
Reptiles Oligodon brevicauda Short-tailed Kukri Snake VU 71076 71157
Reptiles Oligodon travancoricus Travancore Kukri Snake DD 71076 71157
Reptiles Ophiophagus hannah King Cobra VU 71076 71157
Reptiles Peltopelor macrolepis Large-scaled Pit Viper NT 71076 71157
Reptiles Plectrurus aureus Kerala Burrowing Snake DD 71076

Reptiles Plectrurus guentheri G DD 71076 71157
Reptiles Typhlops thurstoni Thurston's Worm Snake DD 71076 71157
Reptiles Uropeltis nitidus Southern Earth Snake DD 71157
Snails and Slugs Paludomus inflatus DD 71076 71157

4) B

source: IBAT (https://www.ibat-alliance.org)

BT D B IEME /2L E A, HifEIX (Figure 6.3.5-4 2 ) & #2814 (Figure 6.3.5-1

ZIR)INOHENT D &, B OBREDIRLEMN T E 2T 5 e

(2 BashsrHH

PEDN D %o

ELBAaENDDIT. EMEEEORIBETH 5, FEFHHMIIESIAROIMZHHHDD,
75 H— [LURD HLHIE S IS/ LT b, IUCN Ly RU &2 MEOEIE 140 &, 7 SOkt
DOHFTHERDLZ, ERECIEZ EORBEITZIZEE L 20,

() ABROFHT<E L
FRF I, FAREDRR, BAKR, REDKRS LIRS, FHIRETKRO M 517

o BRI, FEMRAEMIREZIT o720 AT, BHEORBE VAT U FORKEIT ) ZENEEL
W (EE Lok,
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Figure 6.3.5-2 Protected Areas of Silahalla PSP
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Figure 6.3.5-3 Tiger and Elephant habitats around Silahalla PSP
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6.3.6  Mettur BKREE%E

Mettur #/KFEHE S 3E1E Salem RRITArE S 5, BEX D Stanley reservoir Z NHLIZ AV, #r7ziZ
AR LRI TH D,

(1) BREILL
1) R

S EMUE D O HHOR IR ST THREAR) T L) Tt Th D, FHEIC L ABES
THUAH OFHRIT A TH 5,

2) PREKX

HEFHET Nilgiri Biosphere Reserve 75 7.9km @ & Z AIffi&E L TV 5, (See Figure

6.3.6-2).

3) IUCN Ly KU R Nfil

FEFHEMIL, BB~ b IAEBRINS Skm, T U7 Y U QBRI O B S 10 km
DEZAINIET D, IBATIZE D L, FHEFFHHOMNET D7 Y v R/ 71239 (21%, HEdk
fEtBAE(CR, EN, VU), S GIRFE(NT), [H8A 2 F(DD) % & & 95 FEAH & X4 Tuv 5 (Table

6.3.6-1 Z ),

Table 6.3.6-1 Protected Species recorded near Mettur PSP
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Taxonomic group | Species Common name IUCN Red List
Category
Amphibians Duttaphrynus microtympanum | Southern Hill Toad VU
Amphibians Duttaphrynus parietalis Indian Toad NT
Amphibians Ghatixalus variabilis EN
Amphibians Micrixalus fuscus NT
Amphibians Ramanella montana NT
Amphibians Raorchestes glandulosus Southern Bubble-nest Frog VU
Amphibians Raorchestes signatus EN
Amphibians Raorchestes tinniens EN
Birds Anhinga melanogaster Oriental Darter NT
Birds Anthracoceros coronatus Malabar Pied Hornbill NT
Birds Anthus nilghiriensis Nilgiri Pipit VU
Birds Ardeotis nigriceps Great Indian Bustard CR
Birds Aythya nyroca Ferruginous Duck NT
Birds Buceros bicornis Great Hornbill NT
Birds Chaetornis striata Bristled Grassbird VU
Birds Ciconia episcopus Asian Woollyneck VU
Birds Circus macrourus Pallid Harrier NT
Birds Clanga hastata Indian Spotted Eagle VU
Birds Columba elphinstonii Nilgiri Woodpigeon VU
Birds Ephippiorhynchus asiaticus Black-necked Stork NT
Birds Esacus recurvirostris Great Thick-knee NT
Birds Eumyias albicaudatus Nilgiri Flycatcher NT
EREARKINAH
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Birds Falco chicquera Red-headed Falcon NT
Birds Ficedula nigrorufa Black-and-rufous Flycatcher NT
Birds Ficedula subrubra Kashmir Flycatcher VU
Birds Gallinago nemoricola Wood Snipe VU
Birds Gyps bengalensis White-rumped Vulture CR
Birds Gyps indicus Indian Vulture CR
Birds Icthyophaga humilis Lesser Fish-eagle NT
Birds Icthyophaga ichthyaetus Grey-headed Fish-eagle NT
Birds Leptoptilos javanicus Lesser Adjutant VU
Birds Limosa limosa Black-tailed Godwit NT
Birds Mycteria leucocephala Painted Stork NT
Birds Myiomela major Nilgiri Blue Robin EN
Birds Neophron percnopterus Egyptian Vulture EN
Birds Parus nuchalis White-naped Tit VU
Birds Phylloscopus tytleri Tytler's Leaf-warbler NT
Birds Pycnonotus priocephalus Grey-headed Bulbul NT
Birds Pycnonotus xantholaemus Yellow-throated Bulbul VU
Birds Sarcogyps calvus Red-headed Vulture CR
Birds Schoenicola platyurus Broad-tailed Grassbird VU
Birds Sterna acuticauda Black-bellied Tern EN
Birds Sterna aurantia River Tern NT
Birds Strophocincla cachinnans Black-chinned Laughingthrush EN
Birds Sypheotides indicus Lesser Florican EN
Birds Threskiornis melanocephalus | Black-headed Ibis NT
Dragonflies and Caconeura t-coerulea DD
Damselflies

Dragonflies and Hylaeothemis indica DD
Damselflies

Fishes Cirrhinus cirrhosus Mrigal Carp VU
Fishes Labeo potail Deccan Labeo EN
Fishes Tor khudree Black Mahseer EN
Mammals Antilope cervicapra Blackbuck NT
Mammals Aonyx cinerea Asian Small-clawed Otter VU
Mammals Bos gaurus Gaur VU
Mammals Cuon alpinus Dhole EN
Mammals Elephas maximus Asian Elephant EN
Mammals Funambulus sublineatus Dusky-striped Squirrel VU
Mammals Herpestes fuscus Indian Brown Mongoose VU
Mammals Hyaena hyaena Striped Hyaena NT
Mammals Lutra lutra Eurasian Otter NT
Mammals Lutrogale perspicillata Smooth-coated Otter VU
Mammals Manis crassicaudata Indian Pangolin EN
Mammals Martes gwatkinsii Nilgiri Marten VU
Mammals Melursus ursinus Sloth Bear VU
Mammals Panthera pardus Leopard NT
Mammals Panthera tigris Tiger EN
Mammals Platacanthomys lasiurus Malabar Spiny Tree Mouse VU
Mammals Prionailurus rubiginosus Rusty-spotted Cat VU
Mammals Rattus satarae Sahyadris forest rat VU
Mammals Rusa unicolor Sambar VU

SRR
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Mammals Semnopithecus priam Tufted Gray Langur NT
Mammals Trachypithecus johnii Nilgiri Langur VU
Mammals Vandeleuria nilagirica Nilgiri Long-tailed Tree Mouse EN
Other invertebrates | Onthophagus cavia DD
Other invertebrates | Poecilotheria striata Striated Parachute Spider VU
Reptiles Ahaetulla dispar G NT
Reptiles Ahaetulla perroteti Perrotet's Vine Snake EN
Reptiles Boiga beddomei Beddome's Cat Snake DD
Reptiles Boiga dightoni Travancore Cat Snake DD
Reptiles Calliophis beddomei Beddome's Coral Snake DD
Reptiles Cnemaspis beddomei Beddome DD
Reptiles Cnemaspis indica Nilgiri Dwarf Gecko VU
Reptiles Cnemaspis jerdonii Jerdon VU
Reptiles Cnemaspis nilagirica Nilgiri Day Gecko DD
Reptiles Cnemaspis sisparensis Sispara Day Gecko NT
Reptiles Cnemaspis wynadensis Wynad Day Gecko EN
Reptiles Crocodylus palustris Mugger VU
Reptiles Gerrhopilus tindalli Tindall's Worm Snake DD
Reptiles Kaestlea palnica Palni Hills Ground Skink DD
Reptiles Oligodon travancoricus Travancore Kukri Snake DD
Reptiles Ophiophagus hannah King Cobra VU
Reptiles Peltopelor macrolepis Large-scaled Pit Viper NT
Reptiles Plectrurus guentheri G DD
Reptiles Typhlops thurstoni Thurston's Worm Snake DD
Snails and Slugs Paludomus inflatus DD

4)  FpHk

source: IBAT (https://www.ibat-alliance.org)

AKREHEIZL > TIRENRDEEEZZ T DN EDNIRHATH D, 7272 L. HITEK(
Figure 6.3.6-4 2 fR) & fi 2 5 (

Figure 6.3.6-1 ZI) & RLOIRY | & OBREDRLHP R 22T D RN H 5 LHEH S

60

(2 BashsrHEH
KOBE SN2 HHE T IO TS+ D MBER R P Th D, EWEakr:iE®

X UE ETRA

EEBIZIZR LR NWTHA D,

() AROEMT~E L
N ITBRFAGR & RMOEGR S LB T2 D, DPR B Tid, HCER & g2 Lo,
TR AERR BB THOT A VEAHEICRSVLIER D D,
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6.3.7 TurgaiBKREE%

Turga $/KFEFEH3ET Purulia WISALET D BER ORZEM Mz IEE L TRt E LTHWY,
Bl btz s 5B TH 5,

(1) ZBREILL
1) R

SO IR0 O ORI ST TIRZESERIbR ) TR THHEH) T 5,

2) PRiEX

FIHEFHEM & Z O DI IRFE I IAAE LRV,

3) IUCN Ly KU R Nfil

M, BEHOT7T U7 VU OO RIS 30 km D L ZAINLET S, IBAT IZ
L5 L, FEFEHOMNMET D 7Y v REIL 74256 (21%, HEIRGIEME(CR, EN, VU), fiEpksa
HFE(NT), TEHRALHE(DD) % & 34 Fl #H X1V 5 (Table 6.3.7-1 & 17),

Table 6.3.7-1 Protected Species recorded near Turga PSP
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Taxonomic group | Species Common name IUCN Red List Category
Birds Anhinga melanogaster Oriental Darter NT
Birds Anthracoceros coronatus | Malabar Pied Hornbill NT
Birds Ciconia episcopus Asian Woollyneck VU
Birds Circus macrourus Pallid Harrier NT
Birds Clanga clanga Greater Spotted Eagle VU
Birds Clanga hastata Indian Spotted Eagle VU
Birds Falco chicquera Red-headed Falcon NT
Birds Falco jugger Laggar Falcon NT
Birds Gyps bengalensis White-rumped Vulture CR
Birds Haliaeetus leucoryphus | Pallas's Fish-eagle VU
Birds Icthyophaga ichthyaetus | Grey-headed Fish-eagle NT
Birds Leptoptilos javanicus Lesser Adjutant VU
Birds Limosa limosa Black-tailed Godwit NT
Birds Mycteria leucocephala Painted Stork NT
Birds Neophron percnopterus | Egyptian Vulture EN
Birds Pelecanus philippensis Spot-billed Pelican NT
Birds Psittacula eupatria Alexandrine Parakeet NT
Birds Sarcogyps calvus Red-headed Vulture CR
Birds Sterna acuticauda Black-bellied Tern EN
Birds Sterna aurantia River Tern NT
Birds Sypheotides indicus Lesser Florican EN
Birds Vanellus duvaucelii River Lapwing NT
Fishes Anguilla bengalensis Indian Mottled Eel NT
Mammals Cuon alpinus Dhole EN
Mammals Diomys crumpi Crump's Mouse DD
Mammals Elephas maximus Asian Elephant EN
EREARKINAH
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Mammals Lutrogale perspicillata Smooth-coated Otter VU
Mammals Manis crassicaudata Indian Pangolin EN
Mammals Melursus ursinus Sloth Bear VU
Mammals Rusa unicolor Sambar VU
Mammals Tetracerus quadricornis | Four-horned Antelope VU
Reptiles Brachysaura minor Hardwicke's Short Tail Agama DD
Reptiles Crocodylus palustris Mugger VU
Snails and Slugs Auriculodes gangetica DD

source: IBAT (https://www.ibat-alliance.org)

4)  FRHK

5 1 AT — VORMKBB L 2013 FIATHA T 55, FHERITE ERIETE TV
Uy,

EIA Report for Turga Pumped Storage Project, West Bengal (WBSEDCL, 2016)(Z L % & | 8% %
T2 BMOEAEIL 234 ha, (REMROIEMRNVEIIAAHTH S5, EHEDICNET 550
& b % (Figure 6.3.7-1 & Figure 6.3.7-3 &),

(2) MESNDHFHE

AREITITIR E RIERFHIIAF(E LRV, BRI IREIC RGBS TR S v T2, Purulia B
DNOIHRESEDO ED HHE1L 1845 % ThH 5D, D7, ek B CHE KRN LT
HAHEMEL B D,

(@) ABROEMT T L

Turga #H/KFEBEFED EIA LR — MIMERRFE AT, 2016 ﬁ 5 H 9 HIZ MoEFCC (Z#2H &,
BREEARGRIISRMAT CRITI N TV D (FRMIKEEFEAT) . BEaXBAAA £ TITiX, EBMREICET S
NOC % Archaeological Survey of India (ASI)7> 5 Hif5 L. Consent for Establishment (CfE) & {b.5247'&

WERBF 232 2 0EN D 5, FEERE OB T, BRECEHEHEMP)Z HH ¥ 25 2 & bn#
Th D,
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Table 6.4-1 Stage 2-3 Survey Summary - Promising PSP Projects

2016 4F 11 AR OFHETH 5)

State Project Name Output ES“matEd.DPR JICA team Evaluation Stage 1 | Stage 2-3
(MW) completion
Most advanced project in Odisha. DPR at very early stage by WAPCOS.
2016 (planned) DPR completion be delayed considering 3-4 years requirement in normal
Odisha Upper Indravati 14150 p DPR. Seems least environmental restriction but E1A not yet. Adjustable 76 60
2019-20 (2) machines can be implemented in the DPR. Must keep interactions with
’ WAPCOS. Must wait Eol on JICA loan by OD until decision of NCEF
grant.
Odisha Upper Kolab 1480 N/A. But after_ No plan to initiate DPR unlcess NCEF granted. Envronmental restrction not 56 50
Upper Indravati. |confirmed.
Odisha Balimela 44100 N/A. But after_ No p_lan to initiate DPR unlcess NCEF granted. Envronmental restrction not 56 50
Upper Indravati. |confirmed.
Most prioritized project in KN. DPR just initiated for 18mths by WAPCOS.
Karnataka Sharavathy 940500' 18 gg’o Mid. 2018 Envronmental restrction not confirmed yet (it may affect WLS). Must keep 72 60
- interactions with WAPCOS. Finance dept. is negative in external loans.
700 (250 Tentatively next to Sharavati. PFR being revised by WAPCOS in 3mths.
Karnataka Varahi 600 i 006) N/A KPCL may initiate further actions afterwards. Must monitor it. Finance 52 50
- dept. is negative in external loans.
Current PFR abondoned affecting envrionment. PFR being revised by
Karnataka Kali 600, 1,000 N/A WAPCOS. May initiate further actions afterwards. Must monitor it. Finance 28 30
dept. is negative in external loans.
Tamil Nadu Kundah 500 COng;Ted at Little possibility to revoke REC. Fixed type PSP designed. 88 -
Tamil Nadu Sillahalla 2000 2017 expected. high head 1,500m unchanged. Voith may partlupat.e |.n bid. Impractical for 56 :
JICA loan as no Japanese manufacturers may participate.
Tamil Nadu Kodayar 500 N/A TANGEDCO conducts investigation but head is too high for Japanese 40 }
manufacturers.
Tamil Nadu Manalar 500 N/A TANGEDCO conducts investigation but head is too high for Japanese 52 :
manufacturers.
TANGEDCO conducts investigation. Environmental restriction not
Tamil Nadu Mettur 500 N/A confirmed. (It may affect Reserved Forest). Yet immature project after 48 40
Kundah & Sillahalla. Head is applicable for Japanese manufacturers.
Just identified. Yet to be studied. Must wait until March 2017 for further
Tamil Nadu | New sites (tentati
amil Hadd ewsites (tentative) NIA communication with TANGEDCO. NIA NIA
Completed & Most advanced PSP project in WB. Exploaration adit underway. DD tender
West Bengal Turga 1,000 p on Jan., 2017 (earliest) for 24 mths. Shown interest on JICA loan but not 88 80
Approved. .
secured it yet.
DPR tender being prepared & being ordered to domestic consultant. COD
West Bengal Bandhu (Bandu) 900 N/A expected 2025-30 but not firm. WB already confirmed to assign it to ADB. 72 50
Unless situations change no chance for JICA loan.
West Bengal Kulbera 1,100 N/A Just identified. Yet to be studied. Environmental restrcition unknown but 2 30

WBSEDCL anticipates none at the moment.

HiF )5 CiX. Upper Indravati of Odisha (OD), Sharavathy of Karnataka (KN), Turga of West
Bengal (WB)Z & B EZEMRHEL L,

Upper Indravati (22U CTlE, INOEFEA LT NCEF TH D |
I Energy 44 @ Principal Secretary 1% 2017 -3 H & L7z
WA T OB LR 2 S35 ATREMED H VY,

HTH 2,

,fjﬂ:

FEEL OB DNOIT IR B DNEA
WFRICE X H TOSAH
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fio> 2 ZEfF, Upper Kolab and Balimela (% NCEF &/ & #u4uiE DPR ([ 8 < ATREMEDYE L
b, Bl GER E LTEIET B UER D,

Sharavathy (22 TiX, WAPCOS {Z DPR {Ek 23 ZEFE S 1TV %, PFR fE1EIZ 3months, DPR
(Z 18months, [FIFRFIZ EIA PERL & [RIFEICZERE, BiRF A CIRBREEm O RTED M TIT/R W3, w4
HHEER OB NS ISR X R L YD WAPCOS ¥ ~D a3 v b A2 MALE L
BFE ., MOU ik ~DFi# A4 LT\ D,

Varahi, Kali & WAPCOS |Z £ % PFRIEIEXI G C, RICERBEEBHERAERE LI LA T U b3
FAR Z4uLiX Prior Environmental Clearance Etf5723 7 Hg & 72 0 | Sharavathy DARE & 1372 2 34514
D B 2 W LS5,

722U, RN TIAEAM B OIRPIABRE T H 5,

i
Turga |2 2O\ T, DD TRERMEAREH CTH 5, FMEHEH 2 EE LTV D ABSBUR Tt L
VN, DD FEIED AT Y 2=/ BITRITIRIRT 2 0ERN 8 D728, FITHEA 2 X 5 VWHER &
Do
LR CiE Bandhu 1 .26 5 28 BRI AERICHE U NRWEHETH D Z L Bkt & Lz,

Kulbera I3 identified BP (2 & 5 23 [FIN TI% 3 & H OBENEIZH 5,

Tamil Nadu (22 CIEBUIRIEAZA & L 9 2 BRI EFIE72 0, Kundah, Sillahalla 73 BH 68
He STV D AR EA~O Pk T L W22 CTh 5, Kodayar, Manalar O &% 25504
TANGEDCO | Filfeii &9 2 T5#t &L BEZ b D, TV, Mettur, & 5 W T4 & BT 2B ZEM:
EEMTHZ LI EeBZ2bN5, (

VL EOFE R DFEH % Table 6.4.2 (27”73, (Stage 2~3 TO BN, HHUEIEMEFT 2 % A CTRd)
F o, FEMIZBEEGE FE A Appendix [ZIRITT 5,
728, Stage 2, 3 DL, ranking study @ FLE LG H & LI FIZRd,

gt & LT,
> Stage 1 iHMMTEE - fidsi ; Stage 1 ®F&FAEEE, 7272 L Stage 2. 312 L 0 &KRFHlEH
DIl ZEIE L TV 5,

> Stage2 FMMMIEH ; Stage 1 WA T LT vy, THEZRER) ., [HARMES AKES )
DOIEHIZE U TR,

> Lkl %& . Stagel : Stage2=60:40 &35,
ZORER, FRL3HAN 60 LL L& LTIHRSNARERERoT, RIIH ETSETH
LHH. BEk oA R L EEHTH 5,

> Upper Indravati ;  total 60

» Sharavathy ; total 60

> Turga; total 80

VL EofE B DM % Table 6.4.2 12757, (Stage 2~3 TOIBNN, B E T 2 % G5 TRT)

o, FEMLEEHGE Rk 2 Appendix (IZHMTT D,

BASEII®EE L7- 3 220F (Upper Indravati, Sharavathy, Turga) OFEflIE#HR % Table 6.4.3 (279,
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Table 6.4-2 Stage 2-3 Survey Project data after screening (3-1)

6-59

Technical Evaluation Economical Evaluation
State Project Name - - -
Design Reservoir Proiect cost Project Lewelized
Output(MW) head - Stage Commissioning Year Remarks Evaluation d costMW Tariff Evaluation Upper Dam Lower Dam Safety
(existing, new) (Cr)
(m) (INR/kWh) (INR/U)
. . UD : Ext DPR by May 2017 & COD in 2022 2.5,0r3.25 . AN
*
QOdisha Upper Indravati 4*150 344 LD : New DPR underway. Delayed after 2022 i ettt BelE il ey B 1,601 26,675 (201600une) A Kalahandi district Kalahandi district level 2
. UD : Ext PFR completed. DPR action after completion of Upper - -
*
Odisha Upper Kolab 4*80 251 D - Ext Wit e U BT N/A Indravati DPR or NCEF grant approval. B 813 25,419 3.0 (PFR) A Kolaput district Kolaput district level 2
. . UD : Ext PFR completed. DPR action after completion of Upper - o
*
Odisha Balimela 4*100 246 LD : New Wt o Ul BT N/A Indravati DPR or NCEF grant approval. B 1,404 35,090 3.13 A M alkangiri district Malkangiri district level 2
450, 800, 900 UD : Ext S&I, DPR, EIA by WAPCOS. PER revised in Laascr
Karnataka Sharavathy 1,000 436 D - Ext DPR initiated 2023 e g A (900M W) 16,100 A Shimoga district Uttara Kannad district level 1
(PFR,2009)
700 (250, 600 UD : Ext Sharavathy 1st. PFR being revised by 3900(1000MW 39’00%;000'\/'
Karnataka Varahi o 476 - PFR being revised N/A WAPCOS in 3mths. Go for DPR is up to the B ), 2346(600), : A Shimoga district Udupi district level 1
1,000) LD : New 39,100(600),
outcome. 1025(250) 41,000
,000(250)
alt 1|:_D9ED>:<’t\IEW' The current layout was suspended & no 1243.4Cr 20723.3 Tobe
Karnataka Kali 600, 1,000 374 R .| PFRbeing revised N/A intention to continue. PFR being revised by B/C But to be But to be i Uttara Kannada district [ Uttara Kannada district level 1
alt 2: UD:Ext, LD: . . redesigned.
Ext WAPCOS. redesigned. | redesigned.
. UD : Ext partial construction commences. Phase 1 & phae 1,831Cr I S
Tamil Nadu Kundah 500 236 D Ext DPR completed 2021  tenders to come 2017, A (DPR) 36,633 5.64 (DPR) B Nilgiris district Nilgiris district level 1
. DPR completed. . DPR phasel almost finalized. DPR phase2
Tamil Nadu Sillahalla 2,000 1,599 ULI?D"I\IIEfc\tIV Being approved by 2(:)@3 earllezt | tender delayed. Still intends to commence C Gég'l:zgr 34,570 :oitlﬁz::c)?i A Nilgiris district Coimbatore district level 1
’ state (maybe unpractical) constrution 2019.
. UD : Ext Lo . S s
Tamil Nadu Kodayar 500 1,234 LD : Ext PIR Investigation is ongoing. C 2,550Cr 51,000 C Kanyakumari district | Kanyakumari district level 1
. UD : Ext - . R R
Tamil Nadu Manalar 500 1,050 LD : New PIR Investigation is ongoing. (o] 3,350Cr 67,000 C Theni district Theni district level 1
. UD : New Lo . 2,200Cr - -
Tamil Nadu Mettur 500 208 1D - Ext PIR Investigation is ongoing. C (500MW) 44,000 B Salem district Salem district level 1
q q 5 less . Just proposed by JICA team & to be studied
Tamil Nadu New sites (tentative) i Varies by TANGEDCO. It may be availale in 2017. N/A N/A
UD : New DPR competed. Approved and TEC issued (Oct., 2016)
West Bengal Turga 1,000 146 LD ) New DD tender being 2022 DD tender being prepared (expected in Jan., A 4,519 45,188 6.07 B Purulia district Purulia district level 1
’ prepared. 2017)
UD : New Topo & preliminary geotechnical investigation
West Bengal Bandhu (Bandu) 900 N/A D : New s&l Undecided. carried out. Preparation for DPR will be started B ND Purulia district Purulia district level 1
’ soon.
UD : New - PFR not done. S&I yet taken up (WBSEDCL, IR o
West Bengal Kulbera 1,100 152 D Ext Identified N/A 2016/5ep.) c ND Purulia district Purulia district level 1
ERFEAEKINSHL
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Table 6.4-2 Stage 2-3 Survey Project data after screening (3-2)

State Power Sector status

State Project Name " P
. . Endemic | Biodiver . . -
National Park, A Tiger/ Elephant ) ) Scheduled Tribe | EIA report, . Necessity/Justification of PSP Power Sector
Reserwved Forest WildLife Sanctuary habitat KBA ilr:a‘\ Ho:tp{)ts Rate EC,FC Remarks Bualuation from power sector status Evaluation
one temple resettelment
Land required for private/forest lands.
Odisha Upper Indravati Reserved Forest 28.50% ?g;]nay take time. ST is comparably B :fit(:jurement of peak power and stabilization of the B
No EIA yet & environment needs to be
______ clarified.
Odisha Upper Kolab Reserved Forest 56.56% af_ew resettlement. Land_ req.urefi for c Se_curement of peak power and stabilization of the B
private/forest lands. ST is very high. grid.
Odisha Balimela 57.83% 103ha fc_Jres_t submerged. Settlement to c Se_curement of peak power and stabilization of the B
be studied in DPR grid.
KPCL has no data of protectd areas,
Not certain til EIA but leawe All upto DPR&EIA by WAPCOS. 1st is to stabilize the grid, 2nd is to secure peak
Karnataka Sharavathy ot certa Ut fin sharavathi Valley WLS | Elephant and Tiger [  5km in in 3.73% But it locates in WLS, EBA,Hot Spot. B gnd. P A
Forest may be affected. . power.
EIA may take time.
50 acre is requiredto be obtained.
Ty S — KPCL has no data of protectd areas. .
. 10 km from the M ookambika | 2.3km from known . lower reserwoir (150acr) , 55 acr 1st is to stabilize the grid, 2nd is to secure peak
)0,
Karnataka Varahi EhEs WS S (or possibly inside of WLS) tiger habitat n 449% additionally required. Small villages BIC OWer. A
Forest may be affected. e, 9 P
resettlement.
ti Ti Will revse PFR. Unless awid 1st is to stabilize the grid, 2nd is to secure peak
Karnataka Kali Reserved Forest Dandeli WLS gere reserve, Tiger in 5km in 2.38% environmental restriction, suspension N/A gnd, P A
and Elephant . power.
likely.
2km from National . P
Tamil Nadu Kundah Parks, 3km from Western|4km from AZE Tiger and Elephant in in in 4.46% EC obtained A Storage, sec.u rement of peak pO\.NeI’, stabilization of B
Ghat WHS (2007) the grid against many introduction of REN.
------ 8km from"\-N"e-étern
Ghats WHS. L ME 2RIl S T Storage, securement of peak power, stabilization of
Tamil Nadu Sillahalla 7.3km from NP. 1.9km from Nilgiris Reserve | Tiger and Elephant in in in 4.46% and 0.82% environment. It says All to be collected € ge, sect T peak power, B
P . the grid against many introduction of REN.
rotected Forest may in DPR or later.
likely be affected.
0.5km from Western 0-5km from tiger Storage, securement of peak power, stabilization of
Tamil Nadu Kodayar . Kalakad S, Mundanthurai S reserve, Tiger and in in in 0.39% C ge, sec ' peak power, B
Ghat WHS Elephant the grid against many introduction of REN.
. 0.5km from tiger .
. KB Forcal Area, 0.5km  |Megamalai WLS, 9.7km from ) . . . . Storage, securement of peak power, stabilization of
Tamil Nadu Manalar from Western Ghat WHS [Srivilliputhur S resrélee,;rl]ienrtand " n 4 015% B the grid against many introduction of REN. 8
ARG AR ey Skm from Tiger, Storage, securement of peak power, stabilization of
Tamil Nadu Mettur likely be affected. 7.9km from Nilgiris Reserve 10km from 3.43% C ge, sec ' peak power, B
(possibly UD in RF) Elephant the grid against many introduction of REN.
Tamil Nadu New sites (tentative) N/A N/A
West Bengal Turga 30km from elephant 18.45% EC obtained 234ha forest A securement of peak power, stabilization of the grid B
(2016) for thermal power generation.
West Bengal Bandhu (Bandu) 18.45% A securement of peak powe(, stabilization of the grid B
for thermal power generation.
West Bengal Kulbera location unclear location unclear N/A c securement of peak power, stabilization of the grid B

for thermal power generation.
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Table 6.4-2 Stage 2-3 Survey Project data after screening (3-3)

State Government Support Stage 2-3 Evaluation Stage 1 | Stage 2-3
State Project Name Debt c o ]
) ebt- onsistency with the Intention for
Power/Energy Dept. |Finance Dept. A S . . . . 1 S2-
gy Dept. |H . sustainability| priorities of the State Remarks Evaluation Intention for Japanese Yen Loan Japanese Yen Opportunity for Japanese companies st _SZ 3
Support Support 60 : 40
clearance Governments Loan
. . Up to DPR (OHPC requested
. . Applied for NCEF. Consider JICA loan .
Odisha Upper Indravati A A C A A after fails (around March 2017) B/C WAPCOS to st_udy adjusthale 76 60
machines)
. Applied for NCEF. Consider JICA loan
A A C B B
Odisha Upper Kolab after fails (around March 2017) BIC N/A %6 50
. . Applied for NCEF. Consider JICA loan
A A C B B . B. N/A
Odisha Balimela after fails (around March 2017) c / %6 50
KPCL admits Finance dept. . .
Karnataka Sharavathy A c/B A B remains negative towatd @ Undecided KN consicers REC, PRC or B/C N/A. 72 60
banks.
External Loans.
KPCL admits Finance dept. . .
Karnataka Varahi A C/iB A B remains negative towatd C i 2812 26 RO EETSIE S (RIEC, PReer B/C N/A. 52 50
banks.
External Loans.
KPCL admits Finance dept. . .
Karnataka Kali A c/B A B remains negative towatd C Undecided. KN consicers REC, PFC or B/C N/A. 28 30
banks.
External Loans.
Tamil Nadu Kundah A A A A A REC funded & no chance to revoke. Impractical Negatiwe as Fixed machines designed 88 -
Tamil Nadu Sillahalla A A A A A TN affirmative but practically difficult. Impractical C 56 -
Tamil Nadu Kodayar A A A A A Practically difficult. Impractical High Head. Impractical. 40 -
Tamil Nadu Manalar A A A A A Practically difficult. Impractical High Head. Impractical. 52 -
Tamil Nadu Mettur A A A A A Undecided as future project N/A ND 48 40
N/A. This option was proposed by JICA
Tamil Nadu New sites (tentative) N/A  |teamon the premises TN needs more PSPs N/A ND N/A N/A
and be attracted by JICA loan conditions.
A/B. WBSEDCL expressed that it was not
West Bengal Turga A A A A A secured to utilize JICA loan as it's a board A/B A 88 80
matter.
West Bengal Bandhu (Bandu) A A A A A ADB decided to be utilized by WB © N/A 72 50
West Bengal Kulbera B A A B B N/A N/A N/A 32 30
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Table 6.4-3 Details of Selected Project (Upper Indravathi)

Description

Information

Current Status

PFR completedin 2012
Current Status: DPR, Surwey and investigations under progress

Purpose of pumped storage project

1. Supply of Peak Power
2. Supply of Balancing Power to the Grid
3. Followto Policy of the central government

Detailed Information of the project

(i) Site location (map, general layout, etc.);

- Full reserwir level, Maximum drawdown level and
available depth of a upper & lower reserwirs;

- Thickness of lining or filling concrete of a headrace, a
penstock and a tailrace;

- Thickness of a steel penstock;

- Plan area and height of a underground powerhouse;

Upper dam - Kalahandi district

Lower dam - Kalahandi district

Upper dam - Upper indravati dam (existing)
Lower dam - new dam (proposed)

Location Map - Refer Appendices of Draft Final Report

Planned to be commisssioned by 2021-22

1. Project has been proposed to be completed within 4.5 years (54 months)
from award of works including pre-construction activities.
2. Currently DPR is under progress

Upper dam-54.5m
Lower dam-18.0 m

Upper dam - 630.5 m

Lower dam-1200 m

Upper dam - 11,430 m*/s

Lower dam - Flood studies have not been carried out for lower reserwir in the
PFR. Itis learnt that detailed studies will be made during DPR stage

Upper dam: FRL: RL 642.00 m, MDDL: RL 625.00 m

Lover dam: FRL: RL 281,50 m, MDDL: RL 269.00m |
HRT-7.5m,

Pressure shaft-5.0 m (2 nos.)

Penstock - 3.50 m (4 No.s)

Tailrace - 2 Nos. 6.00 m (2 nos.)

HRT - 500 mm thick concrete lining
Surgeshaft - 500 mm thick concrete lining

HRT -2700 m

Pressure shaft - 450 m (2 nos.)
Penstock - 160 m (4 nos.)
Tailrace - 1600 m (2 nos.)

varies from 24 mmto 36 mm

2016 m?, height 48.2 m

ERFEARISH
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Description

Information

- Length of a main access tunnel;

- Other features such as pure pumped storage or river
pumped storage, pumped storage daily regulation or weekly
regulation, utilizing the existing reserwoir or not, etc.

(iv) Capacity of transmission line planned to be connected and
distance to the tranmission line

- Geology

Diameter - 7 m D-shaped.
Length of MAT is not yet finalized during PFR stage. Will be available after
DPR preparation

Pure pumped storage project

Pumping duration: 7 hours /day during 270 days. No pumping operation from
July Ist to 30th Sep.

For one unit the yearly pumped wlume is 280 MCM. The awerage discharge
per unitis 41.20 Cumecs and for the four units, the yearly volume (Pumping
Mode) amounts to 1121 MCM. This is equivalent to 164.80 Cumecs discharge
in pumping mode.

220 kv,
Routing & length of transmission line is not yet finalized. Will be available
after DPR preparation

Catchment area; Upper dam - 2630 km2
Total inflowas per 90% dependable year is 1685.92 MCM. The yearly
pumped wolume is 1121.00MCM, which is about 66.50% Of the total inflow.

The geological features of the surrounding of the existing scheme are well
established. In and around Upper Indravati Project, acid to intermediate
charnockite, pyroxene granulite, leptynite and amphibolites are exposed. The
general trend of the rocks is towards N.S. to N.ES.W, Howewer at the time of
preparation of DPR detailed geological investigation needs to be carried out
for fixation of most suitable layout of the proposed pumped storage scheme.

- Distribution maps and related information of protected
areasuch as national parks,animal sanctuaries, biosphere
reserwves, Important Bird Areas, reserwed forest, protected
forest, etc.;

- Distribution maps and related information of forest areas
required Forest Clearance (i.e. Protected Forest stipulated in
Indian Forest Act 1927) ;

- Length of an newly-constructed access road to a dam or
between a dam site and the existing road;

- Necessity of resettlement (If yes, number of people to be
resettledis also to be collected);

No protected areas like national parks, santuaries, biosphere reserves

Upper Indravati HEP is in operation since 2001. Upper Reserwir is already|
functional. The Lower reserwir has been proposed to be formed near
Mukhiguda town in adjoining area of existing Switchyard. The predominant|
land use in the vicinity of project area is forest land as well as private land.
The proposed reserwoir will lead to submergence of about 80 Ha. of land.
Submergence of protected/Reserved forests land around the project will be
minimal. There are no sites or monuments of archaeological or national
importance which would be affected by the project activities.

The land will also be required for construction of power house complex and its
apparent works i.e. HRT, surge shaft, penstocks and TRT etc. Total land|
required for the construction of various components is about 85 Ha. Most of]
land comes under the Category of forest and private land and situated nearby|
to the existing HEP.

The predominant land use in the vicinity of project area is forest land as well
as private land (land required for project is about 85 Ha). Howeer, it is
reported that details will be available after DPR preparation.

Project involves submergence of land for construction of lower reserwvoir.

Extent of R&R - will be studied as part of EIA study during DPR stage

ERFEARISH
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Description

Information

- Position of historical site and cultural heritage designated
by government or international authority such as UNESCO,

- Residential area of Indigenous Peoples with independent
language and/or culture, etc.);

(vii) Logical reason why each pumped storage project is
viable and its ground including economic analysis such as
cost of power generation, economic efficiency against other
power source, etc.

(xi) Source of finance; from PFR (2012)

(xii) Movement of aid agencies such as World Bank, ADB,
etc., except JICA,;

(xiii) Obstacle and difficulty, if any;

1. Total Project Cost INR 16005 Millions (at 2012 Price Lewl), Lewellised
conversion cost = INR 2.50 / kWh

Debt-equity ratio considered for projectis 70:30.

The source of finance for debt component is not yet finalized by Govt. Of
QOdisha, as the project is in PFR stage. Details will be available after DPR
preparation

Reportedly application submitted to NCEF finance (Sep., 2016)

Not yet finalized. Learnt that, it will be finalized during DPR

Inwolves land acquisition for lower reserwir (private/forest)

ERFEARISH
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Table 6.4-4 Details of Selected Project (Sharavathy)

Description

Information

Current Status

Current Status: Surwey and investigations under progress.
DPR is underway including the review of PFR

Purpose of pumped storage project

1. To meet the peak power requirement of Karnataka and stabilize the grid
2. National Institute of Advanced Studies (NIAS), recommended to develop a
1000 MW installed capacity, 10 hour, pumped storage scheme for the year

2022

Detailed Information of the project

(i) Site location (map, general layout, etc.);

(iii) Technical Information such as;
(basically as per PFR 2008, KPCL)

- Design flood discharge of a spillway;

- Full reserwoir level, Maximum drawdown level and
available depth of a upper & lower reserwirs;

- Internal diameter of a headrace, a penstock and a
tailrace;

- Thickness of lining or filling concrete of a headrace, a
penstock and a tailrace;

Upper dam - Shimoga district

Lower dam - Uttara Kannad district

Refer Appendices of Draft Final Report for Location map of Sharavathy PSP
As per PFR, Upper dam - Proposed on Hinni stream

Howewer, other alternative proposedis to utilise existing Talakalale reserwir
Lower dam - Gerusoppa (existing)

900 MW (4 x 225 MW) as per PFR 2008, KPCL

Based on discussions, an installed capacity of 1000 MW is under
consideration of KPCL, howewer, the capacity will be finalised after
completion of DPR.

Rated Head : 436 m (genaration)
Rated Head: 456 m (pumping)

234 m*/s (generation)
180 m3/s (pumping)

Upper dam :

Lower dam

Upper dam: FRL: RL500.00 m, MDDL: RL480.00m |

Upper dam:
Lower dam: FRL: RL 55.00 m, MDDL.: RL 43.50 m

HRT-9.0 m,
Pressure shaft-5.2 m
Tailrace - 5 x 5m (D-shaped)

HRT - 300 mm thick

TRT - 300 mm thick
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Description

Information

- Length of a headrace, a penstock and a tailrace;

- Other features such as pure pumped storage or river
pumped storage, pumped storage daily regulation or weekly
regulation, utilizing the existing reserwir or not, etc.

(v) Natural environmental conditions such as:

- Hydrology;

HRT-86 m
Pressure shaft - 602 m
Tailrace - 560 m

Pure pumed storage project,
Peak hour generation - 6 hours
Pumping off-peak hours - 8 hours

1. As per PFR 2008, Upper reserwir is newly proposed, with a catchment

area of about 6.52 km?, with agross capacity of 5 MCM. Lower reserwir is
proposed to utilise the existing Gerusoppa Reserwir having a storage of 131
MCM at FRL.

2. To overcome the Upper reserwir, an alternative of utilising both upstream
and downstream reserwirs existing, upper reserwir Talakalale catering to
existing Sharavathy Generation Station (1035 MW) & lower reserwir
Gerusoppa catering for existing Gerusoppa HEP (240 MW) has been
proposed.

- Geology;

- Distribution maps and related information of protected
areasuch as national parks,animal sanctuaries, biosphere
reserves, Important Bird Areas, reserved forest, protected
forest, etc.;

- Distribution maps and related information of forest areas
required Forest Clearance (i.e. Protected Forest stipulated

The area where the project is proposed comprises of thick Laterite folloned
by Granite Gneiss formations. The general trend of foliation in granite

gneiss rock is East-West dipping 70° northerly. The rock is medium to
coarse grained, hardand massive in nature. For underground excavations,
sufficient rock cower is expected to be available as gathered from surface
geological studies.

Forest map near Sharavathy PSP is given in Appendices of Draft Final
Report.

It is seen that both upper and lower dam are away fromt the boundary of
Sharavathy Wildlife Sanctuary

Information not available, howe\er it is to be noted there are 3 plants exisitng
in close to the proposed project vicinity.

in Indian Forest Act 1927) ;
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Description

Information

(vi) Social environmental condition such as;

- Land-use map;

- Length of an newly-constructed access road to a dam or
between a dam site and the existing road;

- Necessity of resettlement (If yes, number of people to be
resettledis also to be collected.);

- Position of historical site and cultural heritage
designated by government or international authority such
as UNESCO, etc;

- Residential area of Indigenous Peoples with independent
language and/or culture, etc.);

(vii) Logical reason why each pumped storage project is
viable andits ground including economic analysis such as
cost of power generation, economic efficiency against other
power source, etc.

(X) Situation to offer to Discom;

Information not available as the project is at prelminary stage

Howewer, itis understood from KPCL, that the land required near the
reserwirs for project components is already acquired by KPCL for earlier
existing projects.

As per PFR, Resettlement may be necessary for upper reserwoir.
Howewer, as per discussions, it is proposed to use both upper and loner
existing reserwirs. Therefore, resettlement not anticipated.

Project cost (2008 price lewel) - INR 14490 Million
Annual energy generation - 1971 Mu

KPCL

Genarsting company will sell power to Discoms

(xi) Source of finance;

(xii) Movement of aid agencies such as World Bank, ADB,
etc., except JICA,

(xiii) Obstacle and difficulty, if any;

Learnt that, this will be taken up after finalisation of DPR

Learnt that, this will be taken up after finalisation of DPR

Nil
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Table 6.4-5 Deta

ils of Selected Project (Turga)

Description

Information

Current Status

1. DPR completed 2015 and reviewed by Central Goverment
2. Environmental Clearance issued by MoEF on Aug. 2016.
3. TEC issued by CEA on Oct. 2016.

Purpose of pumped storage project

1. Stabilisation of grid and a backup power for fluctuations in thermal power
plants generations,
2. Tosecure peak power

Detailed Information of the project

- Installed capacity (capacity per unit, number of units);

- Head (gross, net);

Upper dam - Purulia district
Lower dam - Purulia district

1000 MW (4 x 250 MW)

146.4 m (generation), 154 m (pumping)*

- Maximum discharge for power generation and pumping

- Full reserwoir level, Maximum drawdown lewel and
available depth of a upper & lower reserwirs;

- Internal diameter of a headrace, a penstock and a
tailrace;

- Thickness of lining or filling concrete of a headrace, a
penstock and a tailrace;

- Length of a headrace, a penstock and a tailrace;

- Thickness of a steel penstock;

- Plan area and height of a underground powerhouse;

Maximum discharge: 197 m®/s (generation mode) per unit
Maximum discharge: 196.7 m*/s (pumping mode) per unit

Upper dam - 63.50 m
Lower dam - 64.00 m

Upper dam - 732 m
Lower dam-872 m

Upper dam - 280 m*/s
Lower dam - 428 m/s

Upper dam: FRL: RL 464.00 m, MDDL: RL 444.40 m
Lower dam: FRL: RL 316.50 m, MDDL.: RL 280.40 m

Headrace tunnel 9.0 mdia
Penstock (steel lining): 9.0 m (2 Nos.), 6.4 m (4 Nos.)
Tailrace: 7.0 m (4 Nos), 10 m (2 Nos.)

Headrace tunnel: 618 m
Penstock: 224 m (9.0 mdia) & 74 m (6.4 mdia)
Tailrace tunnel: 126.90 m (7.0 mdia) & 419 m (10 mdia)

Design details not furnished in the available information

- Length of a main access tunnel;
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Description

Information

- Other features such as pure pumped storage or river
pumped storage, pumped storage daily regulation or
weekly regulation, utilizing the existing reserwir or not,
etc.

(iv) Capacity of transmission line planned to be connected
and distance to the tranmission line

(v) Natural environmental conditions such as:

- Hydrology;

- Geology

- Distribution maps and related information of protected
area such as national parks,animal sanctuaries, biosphere
reserwves, Important Bird Areas, reserved forest, protected
forest, etc.;

areas required Forest Clearance (i.e. Protected Forest
stipulated in Indian Forest Act 1927) ;

1) pure pumped storage project
2) 5 hours generation during peak hours

400 kV transmission line.

The Switchyardis placed aboveground at the southeast of the Underground
Powerhouse location in light of shortening of transmission line between the
Switchyard and proposed new Purulia PSP 400 kV substation where
electricity produced by Turga Pumped Storage Project is planned to be
transmitted.

The project envisages the construction of Upper Dam (C.A. 8.29 km?) across
Turga Nala, a tributary of Subarnarekha river and a water conductor system
with an underground Power House on the downstream of Upper Dam and a

Lower Dam having intermediate catchment of 4.37 km? .

The Project is a Close Loop type Pumped Storage Scheme. It comprises two
reserwirs at two different levels andwater conductor system connects the
two reserwir through an underground power house.

1) The Turga Project area located in Ajodhya Hills, lies in the tectonic
regime of Chhotanagpur Gneissic Complex (CGC).This cowering an area of

100,000 km? forms the eastern extension of the Central Indian Tectonic
Zone(CITZ). Chhotanagpur Complex (CGC) lies north of the E-W trending
North Singhbhum Mobile Belt (NSMB)

2) The Turga Pumped Storage Project is located near Bagmundi on the
southern margin of the plateau. The drainage around the project area two
seasonal riwlets namely Kistobazar and Turga Nala, is structurally
controlled by NE-SW and E-W trending fracture/ lineaments /prominent
master joints display dendritic to sub-rectangular pattern.

1. There is no Wildlife sanctuary, National park or Biosphere Reserwe

present within the study area.

2. The forests in the proposed project area along the TurgaNalla fall in
Purulia Forest Division of West Bengal. As per classification, the forest
under this division is Northern tropical Dry Deciduous Forest (5B) typeand
Dry peninsular sal forest (5B/C 1c). This is further classified as Reserved
Forest, Protected forest, Unclassed state forest, khas forest, vested waste
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Description

Information

(vi) Social environmental condition such as;

- Land-use map;

- Distribution maps and related information of private
land;

- Length of an newly-constructed access road to a dam or
between a dam site and the existing road;

- Necessity of resettlement (If yes, number of people to be
resettledis also to be collected.);

- Position of historical site and cultural heritage
designated by government or international authority such
as UNESCO, etc;

- Residential area of Indigenous Peoples with independent
language and/or culture, etc.);

(vii) Logical reason why each pumped storage project is
viable and its ground including economic analysis such as
cost of power generation, economic efficiency against
other power source, etc.

(xii) Movement of aid agencies such as World Bank, ADB,
etc., except JICA,

(xiii) Obstacle and difficulty, if any;

1) The total land required for the project is 292.0 ha

2) Out of whih 234 ha of land is Forest land and the remaining (58 ha) is
non-forest government land and/or Private Land.

3) Out of 58 ha of non-forest government land and /or Private Land, 34 ha of
land will be transferred from | & W Directorate, Government of West Bengal
to Turga Pumped Storage Project. Remaining 24 ha of land to be arranged
temporarily on leased basis.

No family will be losing homestead. Some minimum private landis to be
acquired on temporary basis and no permanent acquisition of private landis
envisaged. Thus, issues related to Resettlement and Rehabilitation are not
envisaged in the proposed Project.

1. Total Project Cost INR 42904.1 Millions (at 2014 Price Lewel),
2. Lewellised conwersion cost: INR 5.85/ kWh

3. Benefit Cost Ratio: 1.63

(this is to be being revised reflecting escalation from 2014)

Debtequity ratiois 70:30 T
The debt component required for development of project is proposed to be
obtained from financial instituitions like JICA

Deweloper has approached JICA for funding

Forest clearances
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ABOMERFEHRIC AT -2 2 U TR,

7.1 RS ORE

AT, < ODEFFEREOE NS ER M FE L RET L5720, NMNEEE, BEREES
B REE e VIS X EfE LTV A,

1E- T,
> BPEDOHFEEE (WU X—r_—h) Bnpnizn, HEO TSI - Bk 7EET
T2, 2T, 1998 4E K TN 2012 4EFESi D [~ T =2 b T INGRIEERHIE IR D
& HRILE - fERBFHIA (Master Plan) | T S v, HET — % FI2ESW TO MR ORGE,
B O LHUTOBINFIE S T L TV D, ZOX D RIS ENIETE ol
(7272 L. BISA9C Tamil Nadu 7200 0%, IMOREDRE A @SB ERRKETH L7720
TANGEDCO #&r&EHI IS & H AR ENKHGC ATREZR I A2 COM S A $2 2 L 72)

> HBIMEEZES 0o, Ao CHRTREREMARITECH D REHE. 77 &
A EEBRBE, AR, HHORIH. B, ZotbS BAREREE. BV S ORI, )R
mE),

(7272 L., & bEITOFEBMEDE West Bengal O A5k M D& 247> 72, NIz
WT . BRICHE S (Upper Indravati, Sharavathy) 134 %R L T Z &R SR
%)

> APHETIE. AFLU-HINRE., e, 2R EmSICET 2 EAFRICESEZ Y T,
ﬁ%%@%ﬁm%(%ﬁ?~& xEt, LHEEZ) o7 — &@ﬂ&@&ifi%&ﬁh
TV, FRCH S OEHRIL, EENCHERNLEL /2D EBZ X TWD,

AFHEDORER, FoEAITIX 76 Emfi A L © 3 224F (Upper Indravati, Sharavathy, Turga) % fx
B & L C®RIE L, 7o, SINARET ke 2 A & LTINS 12 BkREPEINT
B, INOEAF L 156 B4 EEREF S LTHRRT 5 (Table6.1.6-1), —HELIR TILM
TEFRAL RIS IR B & 70703~ & Tamil Nadu £ H 2 TEH TV 5,

JCA B L LTiE, ZHOHERIFCTHOWTEMANTEBRN 28245 Z ERZEE Ly,
PEEC, HRBEUFEERS CEA. MOP Ehmjd b L— A %179 Z &b HER SN D, 22 128 TH
KA. Bk, BAEEFRICEDA HEOBEEZK > TEXTEY . 25 BEINERFOEBAK R
IR DB E L 5 5L EZONLNLTH D,

AT B ST COMER T, BERITITIRIMNE D> TW D A[EEERH D . EAM D A
725, AR LIINDE 2 5 b BT B ATREMEN B D7D, Pricfilivikin@igz b me b
LiLd,
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7.2

7.2.1

7.2.2

RBEMODORRE - 1RE
Maharashtra

R OREEIL Energy 4 & MAHAGENCO OEKFEE~D B EMNES TH D, FE LR
PRV sk o ATREME AR,

A v FOT TR G SEREKEMMS AT L2 & MMBE LA FRRTEN®E Y 7 —
MBS 82 < FPROEKIEEIMN & U TERED 2, 2o A & MNBUN 581 28 LT
WEEZ D, FRIT, 2012 4R JICA BRI L - T H A YR (Warasgaon) % RHlHE Tb 5,

ek, INAKETRE DS BAR 22 TE 2 Z BTV 7243, 2016 4F 10 H OF#H T,
GOMWRD Dk 1%+ 2 MAHAGENCO (CBE T 2B/ RS T\ & &z, 2
NP FEFELTUE, BEIIAER2 5, MAHAGENCO NOZ b b HiIFF T 5720, e
BAHRCHSART D Z LR SN D,

TR BURF CEA O481T 7= 85Kk 58 10GW BEIX, B RKDOEBELKOLRAM TH B [FM %tk
BT LT IUTHEER#E T 5, (CEA IZEHM Energy B2y M5 2 LITIERONE
Tho7eh) FEWBIE, N BIP BHE FICHLHHNDL, FREINOBRSED H D L A
Hav, CEA, MOP ~EHIRICHEfh, T 17> TV e/ &72uy,

Odisha

Upper Indravati 734 2l E7ERHAZE T 5723 DPR (S&I) IZHFLTW5DH, MEBUFIZ
P& RS0 &2 A LT 525, NCEF (National Clean Energy Fund) D& 4 fkh % 55—
NEATIZE % EEE L T\ 5,

7272 NCEF fund 73 grant C& LI project cost A FHLIFEJK T 5, NCEF #iLH 75% D 5% 55 25%
ICoEMEFRILZR A BB H D EbEZBND,

OHPC IF MR D Ffic & 4 < g L TV, BF 5 < Flh b A TEMA S DI TEE
b &Y NCEF ZEAN NRFIZIX &I I e ZEaE & D T < D ATREME BV, D
B IIREMAOICFEE L TS MR B D, 7272 L NCEF #ERIVHIAT 25 N HiRA Tl
2017 4F 3 AtH) £ TCTIIEHETHA S,

BI{ED CEA #RA[ 7' & A % & &3 5 & Prior Environmental Clearance lf3l:, 472 %
BLDPR TLA T U MEDIEARGZEDDLENRH Y | AIZEEREKOEACELTH,
WAPCOS MBITEFENE T DPR ICEBWTHRHIIHFET 2 2L NBELHIEELLY,
WAPCOS, OHPC W5 ~DHEfl Dk i3 BT 5

(G E (JPOWER) & L T% WAPCOS & [E#ACHE, JICA B HIE ik L T
7=1)
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7.2.3

>

7.2.4

7.2.5

7.2.6

Telangana

PSR O G L VL N, - FEETORBLEKBEEEZERN L TND TN
AN

Karnataka

[0 13, Tamil Nadu [E4%, A BIR K S8 A 2 HEdE UESZICEKR B EAHHET LM TH 5,
AR ER OB B A BN LT W EHERI S D,

1,000MW H 1 TOHE/KBRE ST #t 2 EDTER Y . Sharavathy A2 & L TDPRAEF LT
W5, (UEICh, Varahi 2, FEZRZ2Hz Tnb,)

L. WERICHEZRIZET 5 7-912i%,. Odisha [4E. WAPCOS 1ERkFHMirh o DPR (23
W TC R RIS R O B A R D LEN D D,

(FMZfEz>WTH, FHEME JPOWER) & LT%H WAPCOS & IEHASHL, JICA BT
AR L Tuvx 720y

72720, MY RA~OFBEDMIRRETH D, £7 KPCL ~OEEFEREXD ., EHL
L CMBF~DRiS 2925 2 & N,

Kerala
HEIZE, SR Ch D=0, FHIORME IR E U,
BAE. KSEBL XM EFR~D BRI BEIT LTV AN, HKE AT Z E4{hEE 5
FRPLZ B S D MRS D,

7272, Kerala (ZIXBEFE DK I FEERNC X 2 KRBT KA LW, Eig a2 e,
IKFEEZEFZTET 2 Z LITPRATEETH 2, BIfE, KSEBL (ZIX /K P8 w7 i 4 HEie m]
BEREINE N T 2ot b o T n b s, AR EE~OEL 725
Tt & bRIATH D, [FINTORERBUEEZROBAN S, Ll % 5 0 TH/KBR%E
Masterplan 1ED> & O X8 1 217 5 Blsldd 5 & b s,

Tamil Nadu

FIPN %, KRR 2 R ERINTH D | RLELY —/ & L TO R EEEKE
ANSDN— RV RN T2 NN TO i ZB Rk~ D& BRI HIRINE S &5 2
TV,

s/’ 5, Kundah, Sillahalla ~DB 5T & 2 AIEMEIZRW & HIra 5,

LU, RN CIEfkeeaI S BT 2 2 ke IR D E M 2R 2 & B Mettur, Z O,
RO BE~OEREITHIRETH D,

Q012D ICA~ T v = F THHBEIHEH LRI EHE 2T O 0L —REEZ D
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7.2.7

7.2.8

No, RN OKIREHBIM L E &L KO3 o8 7e < | ERAEN 54252 &
T, BRI SRR A TORMIERAFHET D5 Z LN TE 20b LaZaw)

B, EHEMEEZHTEEYYy YT U —2MEHHN 2016 45 12 H 5 A®IC#HE L=, [F
INEFR D AT K 0 K FEA~D x5 % 5 b Tamil Nadu M OA ;O #HTER L Tk
SHERH D,

West Bengal

Turga (%, Purulia £k DREIIREER 25210 T, FESHRI RIS YEMIIER THh 5, 5%
PREIFA~DEFH 22T T, JICA BIZ K 2 INBUF @' E ~D#f - %I L E2difrsh
5. F7-. DD RFHLARE, #EFE7R A ARREZ RIS AT THRICHH 21D D Z L BB ETH
Do

Bandhu (ZELEF S TS TIZH D (NEUFY ADB IZHRE) 25, PRk & LTIk
HRETHD, TOM, PSP BAREM NS 54, FMEZKICHE O b 5 Eo
FEARIZE S TR,

Meghalaya
BULR CRNIN TR E D 72 DI Bk F8 B 2 BRFE ¥ 2 B A T AL LR,

INE ST G, —RFEE L TV HER COBKIEE L — R 2B T 5B H
RoTWA,

7272 L, RAEE. BERA R E D D BARME T D IS RIR T REMER H D H OO fERNIC
Bangladesh #itH D 72> DK T) (% - $7K) BRI 2RI ATREER & 5,

I’JJII%H@“BZEI’J (TME PR TOMRBIINETH 5, BUE, FIMITITARER - G 2 e v

Tl > T v e b b, AR & I3 D 25, REFFE Ok
J‘Ji’&ﬁﬁ§%¢&§< RSN TOWDARMBBATE D —B & LT RAKND~ XA F—T7 T MR
XL A BROBRRE L BB S5,
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B FE ERA
AWRS Ash Water Recycle System
BOP Balance of Plant
CCL Central Coalfields Limited
CEA Central Electricity Authority
CIL Coal India Limited
COD Commercial Operation Date
C/P Counterpart
DC Designated Consumer
DPR Detail Project Report
EIA Environmental Impact Assessment
EPC Engineering, Procurement and Construction
ERP Enterprise Resource Planning
ESP Electric Static Precipitator
FGD Flue Gas Desulphurization
GDP Gross Domestic Product
IDC Interest During Construction
JICA Japan International Cooperation Agency
LE Life Extension
MPPGCL Madhya Pradesh Power Generating Company Limited
MSPGCL Maharashtra State Power Generation Company Limited
MoEF Ministry of Environment and Forest
MoP Ministry of Power
NCL Northern Coalfields Limited
NDCT Natural Draft Cooling Tower
NSDP Net State Domestic Product
o&M Operation & Maintenance
ODA Official Development Assistance
OEM Original Equipment Manufacturer
OJT On the Job Training
PGCIL Power Grid Corporation of India Limited
PH Power House
PLF Plant Load Factor
R&M Renovation & Modernization
RLA Remaining Life Assessment
SCCL Singareni Collieries Company Limited
SLC Standing Linkage Committee
SPM Suspended Particulate Matter
TANGEDCO Tamil Nadu Generation and Distribution Corporation Limited
UMPP Ultra Mega Power Projects
UPPTCL Uttar Pradesh Power Transmission Company Limited
UPRVUNL Uttar Pradesh Rajya Vidyut Utpadan Nigam Limited
WB The World Bank
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1.1 REDH®

AFHEDOBINL. A FORFEARKNFEEOBURIC OWTEMERZINE L, B TERICE
THARKIEETERET D720, PRIREBEZEMT DD THL, BTHEXIIHIL-T
(3, 2 BERE (USC) $iif & mPEREBREIRERIR OB REERMLRM T 20D & L, K
AEREMBEIFIZ OV TR, LSO TABRORIPERIC IS T L EFH LB 2,

1.2 RERTSa2—IL
FAAIX 2016 4E 3 AR LEIAE 11 H £ CEMT 5, MEITIROLEEBD,

(1) FH—kBIHFHAE ;4 H18 H~4 H 23 H
A-group DK 15 EFTGA O IR & Fad

Q) F _WHIHFAE ;6 H14H~6H 24 H
B-group DK 7158 EEPTEAH O 1F LR & #FTIs KUY OBRA Project (A-group) D F44 5 A

(3) HRBIMGEE ;8 H23 H~8 A 30 H
C-group DK J)FEFTBAR DI MINEE & et

(4) HBUkBHFEA ; 10 H 17 H~10 A 23 H
K IV EITEA O RIE & gt (%)

1.3 HExg ooz b+

KA D TOR IZFE/R ST 6 M. 15 S 2 G MR O R L O FiRE 2R T, &k
DO SHEOFERMTT Y =7 FONEREINT,

Group A: Obra ‘A’ (1 x 660 MW) Replacement Project (Uttar Pradesh /)
Yamnanagar (1 x 660 MW) Extension Project (Haryana /)

Group B: Satpura (2 x 660 MW) Replacement Project (Madhya Pradesh /)
Amarkantak (2 x 660 MW) Replacement Project (Madhya Pradesh /)

Group C: Sagardigbi (1 x 660 MW) Extension Project (West Bengal /)

=
N

REDEHHA
A OIPHIX Table 1.4-1 ITREND EEBD,
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Table 1.4-1 The Scope of Survey Projects (1/2)

D7 FILLIR—k

Scope Planning of grid Existing feasibility study or Consideration Aoplied Resettlement
Gr{No| Project State Owner | Units/Capacity | Status of Existing Plant _ >cop for Pre-FS for ) pp Land Water Coal PPA EIA Action Plan Progress for Replacement
for rehabilitation/replacement o o on Finance Technology
rehabilitation/replacement | rehabilitation/replacement (for local people)
No progress has been made
Yes. HPGCL is open to USC + DeSOx + by HPGCL for preparing the
1|Yamnanagar |Haryana |HPGCL #1-2: 300MWx2 |No information Add 1x660MW or 1x800MW No information No information consider Japanese finance DeNOX Available Available Available Available Available DPR. Internal clearances
at low interest loan. are yet to be taken before
proceeding further.
A stamqg opgratlp f o - Feasibility Study is already For new unit - EPC Tenders
G AT New EPC tender. No SR completed on replacement | Currently, Funding is USC + DeSOx + were floated. BHEL is
2|Panki UpP UPRVUNL |#3,4 under consideration, S capacity for evacuation of P P . 9 Available Available Available Available Available Completed -
Replacement or rehabilitation. of units. Tender is already |planning from PFC & REC. |DeNOx lowest. Not going for
#3,4 planned to be power. .
floated of EPC contract. replacement of old units.
stopped.
; LDl New EPC tender. No i Imes L sufﬂmgnt of units. EPC contractis |UPRVUNL has considered [USC + DeSOx + . . . . . New Unit- EPC gontract s
3|Harduaganji |UP UPRVUNL |#1-7 stopped - capacity for evacuation of . . Available Available Available Available Available Completed awarded to Toshiba JSW
: Replacement or rehabilitation. awarded to Toshiba JSSW  [loan from PFC, India. DeNOx
#7 Completed R&M in power. . Power Systems Pvt Ltd.
Power Systems Private
2015 -
Limited.
Obra - C - EPC Tenders
were floated. Doosan is
lowest. For replacement of
A - Units 1-
#1-2 Planned to be ObraA Units 1-8, FR has
. e ) been given to UPRVUNL.
I Grid lines has sufficient SIS They are likely to take up the
4(Obra UP UPRVUNL ARG g B R i BT [ capacity for evacuation of i ] ) B B T (i LTy B LB el Available Available Available Available Available In process issu)(; in the B)(l)ard of P
#5-8: 9AMW  [#7 Under R&M Replacement or rehabilitation. p of units. Tender is already |planning from PFC & REC. |DeNOx P ' : .
power. Directors meeting, to be held
#8 Planned to be floated of EPC contract.
stopped shortly, to get formgl
approval from Chairman to
proceed further. Preparation
of FR and EIA study will be
carried out later.
#2 Completed R&M but
;Sr:(c)men? R No Replacement or
5|Parichha UP UPRVUNL [2x110MW #1 Aoproval for REM rehabilitation. R&M work is Not Applicable. Not Applicable. Not Applicable. Not Applicable. ~ |Not Applicable.  |Not Applicable.  |Not Applicable.  [Not Applicable.  [Not Applicable.  [Not Applicable.  [Not Applicable.
Pp . already under going.
completed, work will start
in 2016
R&M completed during m:}g: Se&hl;ﬂbliﬁtgggs ;/r:etz t(:)og;el& (] e e L g e
6|Anpara UP UPRVUNL |#1-3: unknown 2008-20134F, Good PLF |done. Scope of rehabilitationis capacity for evacuation of | Yet to be done. fmancmg c0n_5|der atlow |NotApplicable.  |Not Applicable.  |Not Applicable.  [Not Applicable.  [Not Applicable.  [Not Applicable.  [Not Applicable.  |Not Applicable.
. power. interest loan in future.
yet to be decided.
Not yet decided however there -
is strong possibility that Tra;j Ltz ’%PP?C; | MPPGCL has shown
. MPPGCL will opt to replace to ]E)re er to consider # el SRR LIRS interest for replacement.
7|Satpura MP MPPGCL #1'5j SRl ik rONO (IS E A old units with new supercritical |To be studied Yet to be done. rom P.FC or REF: SV | SO Available Available Available Yet to be made.  |Not yet done. Not yet studied  |They have floated tenders
#6-9: unknown [bad Heat Rate . financing at low interest rate [DeNOXx .
units through EPC tender. for preparing the DPR for
. . o from Japan may be an )
There is almost nil possibility for . replacement units.
o option.
B rehabilitation or replacement.
Not yet done. It is Traditionally, MPPGCL
id lines h fici expected that tender for  [prefer to consider funding  |Replacement SC : The plant .MPPGCfL 1E8 lshown
Plan for stop operation in [New EPC tender. No L Mes s sutlicle nt feasibility study will out by |from PFC or REC however |+ DeSOx + . M Resgrvmr FSA yet to be premises is not Interest for replacement.
8|Amarkantak (MP MPPGCL  |2x120MW . capacity for evacuation of | ; R . Available may required to be Yet to be made.  [Not yet done. ) They have placed an order
2017 Replacement or rehabilitation. first week of April 2016.  |financing at low interest rate |DeNOXx made. covering area of .
power. o expanded on DESEIN for preparing the
The expected submission |from Japan may be an local people. DPR for replacement units
date will be April 27, 2016 |option. P '
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Table 1.4-1 The Scope of Survey Projects (2/2)
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Scope Planning of grid Existing feasibility study or Consideration Aoplied Resettlement
Gr{No| Project State Owner | Units/Capacity | Status of Existing Plant _ >cop for Pre-FS for ) pp Land Water Coal PPA EIA Action Plan Progress for Replacement
for rehabilitation/replacement o o on Finance Technology
rehabilitation/replacement | rehabilitation/replacement (for local people)
No possibility for rehabilitation or Since there is no possibility ot u'nlts SLILEIEE
- Plan is approved. At the
replacement. feasibil dvi of rehabilitation or has b |  old uni
#1-2 No operation Grid lines has sufficient gl '.'ty study is replacement, finacing option . . . . D place of 0 ”T"‘S' new .SC
. . . : . ) done to build up new SC  |. ! SC +DeSOx +  |Available to build |Available to build |allocated Trans- | Yet to be made for | Yet to be prepared |Plan to be units to be built. There is no
9|DPL WB DPL #1-5: unknown [#3-5 Planned to be Itis decised to build up new SC |capacity for evacuation of . : is open to finance new SC . . . ) o s S
; . units. DPR is yet to be . - DeNOx new SC units. new SC units. Damodar coal new SC units. for new SC units. [finalized. possibility of rehabilitation or
stopped units at the place of old units 1- |power. units. Traditionally, DPL .
5 R, gets loans from Indian bank mine. T2 20T
' onl Status to be checked after
Y April 2016.
No possibility for Rehabilitation |Grid lines has sufficient
or replacement. capacity for evacuation of . . The plant . .
. #3 Decided to stop No decision has been finalized |power. In case any shortfall, JELS s rgplacement = e .DVC IS open to_ USC + DeSOx + . . FSA yet to be primeses not DIEH nqt MR EEE @
10|Durgapur  |WB DvC #3: 140MW ; : S h - done. DPR is not consider Japanese finance Available Available Not yet made. Not yet done. : replace / install new power
operation for build up old units with new  [new lines can be built up. ) . DeNOx made. covering area of
. ) ; prepared. at low interest loan in future. plants
SC units. Proposal to demolish |Howver detail study yet to local people.
unit no 3 is approved. be done.
No possibility for Rehabilitation |Grid lines has sufficient
or repalcement. capacity for evacuation of . . The plant . .
. q No decision has been finalized |power. In case any shortfall, ARSI rgplacement s .DVC 'S Open to' USC + DeSOx + . . FSA yet to be primeses not DA ngt NEEEED
11(Chandrapura |WB DvC #1-6: 130MW  |#4-6 No operation ) . h . done. DPR is not consider Japanese finance Available Available Not yet made. Not yet done. ; replace / install new power
to demolish the old units and to [new lines can be built up. ) . DeNOx made. covering area of
© . ” . prepared. at low interest loan in future. plants
replace with new supercritical ~ |Howver detail study yet to local people.
units. be done.
No plan for commprehensive
rehabilitation or replacement of
the units in coming two years. . . . . . . .
DVC is planning to refurbish Not applicable since no Not applicable since no  |Not applicable since no N.Ot appllcablg " N.Ot appllcablg ” N.Ot appllcablg ” N.Ot appllcablg ” N.Ot appllcablg " N.Ot appllcablg " N.Ot appllcablg ”
e e e since no possibility |since no possibility|since no possibility |since no possibility|since no possibility|since no possibility|since no possibility
burners to reduce amount of possibility of replacement or possibility of replacement  |possibility of replacement or
12(Bokaro WB DvC 2x210MW Bad HR, bad PLF . . : . of replacement or |of replacement or |of replacement or |of replacement or |of replacement or |of replacement or |of replacement or |Progress for Replacement
unbrunt carbon and mills only.  |comprehensive or comprehensive comprehensive . : : : - i .
. . L L o comprehensive  |comprehensive  |comprehensive  |comprehensive  |comprehensive  |comprehensive  |comprehensive
With the help of interenal study (rehabilitation. rehabilitation. rehabilitation. I I I I I I I
) IR rehabilitation. rehabilitation. rehabilitation. rehabilitation. rehabilitation. rehabilitation. rehabilitation.
and internal modifications,
Bokaro plant has been achieved
improved HR.
Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable
Not Applicable since there |Not Applicable since there |Not Applicable since there is [since there isno  |since there is no |since there isno [since thereisno |since thereis no |since there isno  |since there is no . . .
L I . . Not Applicable since there is
Budge Running in good No possibility for Rehabilitation |is no possibility of is no possibility of no possibility of possibility of possibility of possibility of possibility of possibility of possibility of possibility of P I
13 WB CESC 2x250 MW " I I L 2 2 2 2 2 2 2 no possibility of rehabilitation
Budge condition. or replacement. rehabilitation or rehabilitation or rehabilitation or replacement |rehabilitation or  |rehabilitation or  |rehabilitation or  [rehabilitation or  |rehabilitation or  [rehabilitation or  |rehabilitation or .
. . ) or replacement of old units.
replacement of old units.  [replacement of old units.  |of old units. replacement of old |replacement of old |replacement of old |replacement of old |replacement of old |replacement of old |replacement of old
units. units. units. units. units. units. units.
The proposal is submitted by
RRVUNL to Government of
Rajasthan seeking
permission to decommission
. - . . ; . ; of old units. RRVUNL is
. 2x110 MW and New EPC tender. No Grid "T‘es has sufﬂm_ent ves. .RRVUNL IS open 10 SC + DeSOx + Itis available Itis available . FSA yet to be planning to build new units
14|Kota Rajasthan|RRVUNL Poor Heat Rate o capacity for evacuation of  |Yet to be done. consider Japanese finance however to be however detail Yet to be made.  |Not yet done. To be planned. .
2x210 MW Replacement or rehabilitation. ) . DeNOx ) made. through Case - I bidding
power. at low interest loan in future. studied. study to be done. Lo
basis (like UMPPs).
The proposal is already
submitted. It is advised to
check the status at the end
of months April 2016.
Yes.
Grid lines has sufficient Feasibility Study is already |In end of year 2015, Govt of
15|Nasik Maha MAHAGEN 2x140MW Scraped in June 2011 New EPC tender. No I capacity for evacuation of  |completed on replacement |Maharashtra has called for SC + DeSOx + Avalilable Avalilable Avalilable Available Available Completed Units are already scrapped.
state CcO Replacement or rehabilitation. } . . . DeNOx
D power. of units. investment in their power
generation business.
TANGENC New EPC tender. No Grid lines has sufficient Feasibility Study is already |No. Lanco may prefer
16|Ennore N 5x90MW Old units are scrapped. ' - capacity for evacuation of  |completed on replacement |funding from Chinese SC Available Available Available Available Available Completed Awarded to Lanco in 2014.
o] Replacement or rehabilitation. ;
power. of units. banks.
Client is interested to
replace the old units by 1 x
Grid lines has sufficient Feasibility Study is already | Yes. WBPDCL is open to 660 MW. They have
17|Sagardighi  |WB WBPDCL |1 x 660 MW Old units are scrapped. |Replacement capacity for evacuation of  [completed on replacement |consider Japanese finance |USC + DeSOx + DiAvailable Available Avalilable prepared the DPR. They are
power. of units. at low interest loan. in discussions with JICA.
TOR has been given by
MOEF.
Grid lines has sufficient This project is not on priority
Bakreshwar |WB WBPDCL |1x660 MW  |Old units are scrapped. |Replacement capacity for evacuation of for considering replacement
power. of old units.
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F2E AV FXNRELI 54 —DHE
21 KHREHESH - ERIEBEEERY V7 — SBE

B (MoP) 13, SEIHT 2 b, K, R &V o 7o RESEIROSH A OBLA B 2015 4F 8
A, A ¥ REAIT (CEA) I3 LT MESFEEA N 2=y POBEBREL= Y b ~OHFFIC
VT OB O - R ZRD T,

CEA (. JEIZ Ultra Mega Power Projects (UMPP) |Z CHHTxI5: & 3 2 RF2=> FD
Z MbZE MOP 72 HELR SRR ZIT o723, WO RSB MBI I & 72 2B 11
MEPRDNRIE & 72 o 7o 72D . MBURF N DR DFF AT SR o 72,

CDOZENBIESRBERFEREL= Y b2FEIE, BERAE2=y MIFEH - @I 52=y
g & RIS D 4. CEAIZIERN S 25 LI R L7-RE2 =y FERGFIRSRE LT,

IRL72D3 D, ZhRMERFICIER FIES RO EETH Y . #EURER FIEIC L > TH7R D OMEE
mENAREE 2D NG, BERa2=y FOBEILICOWTCITERFER LD b, EHREREO /T
A= —HmRIZPETRELDEZ LD D,

BAF70580R « SR5FAAT O 2= NI, BEFEMO 25 FEH2 TEEEL 25 00, )
ICERA ST\ =y Tl mﬁﬁ FV R Fmrlz, FRFETEREDZ LWEERE
o TND, ZOZ b, ZMIBEESIITIENERER 26T H2REFICKH L TEVEELWE
ZANTHRETHY, EA EICEIVBEZATLIRELEINTND

ZOX I EImE N R E LT, OIREEROEM»FITEEZ & T D0 OWREIL, ILHR
FARAY - BRIFHIRHIEZ o TIThIL, IIRBESLT LI — AN F— A THRF S h=on k
FLHREEOFEETH S, 4 A JICA Study Team (X, CEA |Z X - CTHEPE S U7 B 205 % s
2. EHEHEH S E SO A X B a— 2 TWRR LEFIEROANTF L AT 72,

%%mﬁﬁ°&ﬁﬁ%

THEOEE 7 2 =28 5 EREFIT, WBEBEIIR T 5k NFEEFTOMAREL L OAG
DRE 72l8 B2 & T%ﬂéo_ﬂimﬂﬁ%%ﬁﬁét (ZIEEAT DR - &@%%ﬁ%L%®
DT ENMELEIRSTIZDTH D, BEBRIEERMIITT N TRIKFFALEDOERBER S, A
Y FEHIZ O B O T2 OMBEAR 21T > T\ 5, FEFDTFREELZR TE T RITHIE,
VBT F DR AT, RIS o THT - e 2 50 L2 T ide b9, £ & - TR E
AR TERITIREFTOBEILZBINT 22 LIZR5DTH D,

a—)V) U —VBUR:
%%E%kﬁf?yF%Vtﬁé%émz—»uy&~y®ﬁwmw:omfym%@imm
9 H 17 BT TRIEEREMBEIMNZES (SLC) 2D SR SCEIC TEEL T 72, 2l
L5 L, BT MBRBEIZEIESNTZSA :—w)/&—°i5@% 5 &SPl BAY <178 1
JE7Z v MBI ToND, o, BEREMRT T FEFREIEL, B XD L REEOBEER
T ENEHEH SN GEIR. CIL ORBEZAFANCEESE | BEMICEBMEIE T shiz b
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T, a—=N) T —VOBENATRETH %,

Frole ALY
BRiE « AR (MoEF) 2320154 12 A 7 HIZAR SN EERKQE L EOYEEE (S.0.3305

(E) dated 7" December, 2015) (24~ T, 201741 H 1 BUBRICEHFRSNLHR T T > MIT T
ROPEHEEZR G E LT ud e 7220,

- RIRE : 30 mg/Nm®

- R (SO, 100 mg/Nm’

- ZEHEE (NOx) : 100 mg/Nm®

- JK$R (Hg) - 0.03 mg/Nm’

Table 2.1-1 New Emission standards in India

Sr. No. Industry Parameter Standards
1 2 3 4
25. Thermal TPPs (units) installed before 31t December, 2003 *
Power Plant Particulate Matter 100 mg/Nm?
Sulphur Dioxide (SO;) 600 mg/Nm? (Units Smaller than 500 MW

capacity units)

200 mg/Nm? (for units having capacity of
500 MW and above)

Oxides of Nitrogen (NOx) 600 mg/Nm?

Mercury (Hg) 0.03 mg/Nm? (for units having capacity of
500 MW and above))

TPPs (units) installed after 1% January, 2003, upto 31t December, 2016*
Particulate Matter 50 mg/Nm?

Sulphur Dioxide (SO3) 600 mg/Nm? (Units Smaller than 500 MW
capacity units)

200 mg/Nm? (for units having capacity of
500 MW and above)

Oxides of Nitrogen (NOXx) 300 mg/Nm3
Mercury (Hg) 0.03 mg/Nm?3
TPPs (units) to be installed from 1% January, 2017**
Particulate Matter 30 mg/Nm?
Sulphur Dioxide (SO,) 100 mg/Nm?
Oxides of Nitrogen (NOx) 100 mg/Nm?
Mercury (Hg) 0.03 mg/Nm?3

*  TPPs (units) shall meet the limits within two years from date of publication of this notification.
** Includes all the TPPs (units) which have been accorded environmental clearance and are under construction.
Souse: Indian Emission standard for New Power PI
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2.2 MNEMDOFEFIRA - ELAFTHRKRR

(1)  MNKRAEPERE SR (2011~2013 4EE)

Haryana M 35 J. O Uttar Pradesh /N & &N NFRAEFERCREF (NSDP) 13 3 4Fdife T M &
RLTEY, 22011 F£ED 15%58 LN 14%03 5, 2013 A 1T 13%3 KOV 10%I2(K F LTV
%, Madhya Pradesh M DR EPERRFRIT 3 AFREHE T OYET, 2011 FEED 16%. 2013 FEEIC
BWTIE21%EFEH L TWD, ZHUE, A > RO 14%% L%, West Bengal /1 DOFRAPE
R ERIT 2011 AEEER LTV 2012 ED 14%7005 2013 1T 17% % fték LT 5,

25%

20%

15%

10% m2011-12
m2012-13

m2013-14

5%

0%

Source: Reserve Bank of India,
Net State Domestic Product at Factor Cost (At Current Prices)

Figure 2.2-1 Growth of Per Capita Net State Domestic Product (%)

Q) — A% OINFREPERR (2011~2013 4-/E)
49N & B, Figure 222 IREND &RV | 3 EHEIMENICH 5, Haryana XA > R
¥)— NH 7= 0 A FER DR 74,000 /L B — (2013 A2JE) 2 K& < ERID (2013 FE£121349 133,000
LB —% 8 %2 T %, Uttar Pradesh JIl, Madhya Pradesh I O 7KAE[FAL < | 2013 AFREEIZIHB VN TA
VRS — N7 0 RAAEFERE (59 74,000 L E—) D& 50%. T0%DKIEITEE > TWND,
West Bengal JM1Z, 11T A > REHETHRE LT\ 5,
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160,000
140,000
120,000 -
100,000 -
80,000 -
60,000 A m2011-12
40,000 -
20,000 - m2012-13

0 -

m2013-14

Source: Reserve Bank of India,

Per Capita Net State Domestic Product at Factor Cost (current prices)

Figure 2.2-2 Per Capita Net State Domestic Product (Rs)

() AGINOENFHIRBL (2014 FEE~2016 £FEL)
CEA 73 2016 & 5 H1Z/A% L 72 LOAD GENERATION BALANCE REPORT (2014-15, 2015-16,
2016-17) O THENZ L5 & HGMOEITHFEIT 2014 F-05H 2016 22T T, 8% (Haryana
JM) 7225 24% (Madhya Pradesh /) OfHON%Z R LT\ 5, (Figure 2.2-3)

ST DFE 1 t#51%. Uttar Pradesh /1|, Madhya Pradesh M O OVREAZE & 72> TE Y, 2014
D 2016 FTHNT T, 20%~30%FEE OO %R L TW5, (Figure 2.2-4)

Tkl A% &, A4 v FERICBOWTEXUHESNTETEY, 2016 FEICENT
(= 7ﬁ"] 133 {& kWh 235 & 72 > Ty %, Uttar Pradesh M, West Bengal /I D ] R EIZ-DUT
FHE SN TETVDH, 2016 FFREITIBN T, 2454 70 {8 kWh, K 73 8 kWh O 2 &
725> TW5, (Figure 2.2-5)

120,000
100,000
80,000
60,000 - m2014-15
m2015-16
40,000 -
m2016-17

20,000 -

0 -

Haryana Uttar Madhya West Bengal
Pradesh Pradesh

Source: LOAD GENERATION BALANCE REPORT (2014-15, 2015-16, 2016-17)

Figure 2.2-3 Anticipated State-wise Power ENERGY Requirement (MkWh)
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120,000
+20%
100,000
80,000
60,000 1 B 2014-15
B 2015-16
40,000 7 ¥ 2016-17

20,000 -

0 +

Haryana Uttar Pradesh Madhya West Bengal
Pradesh

Source: LOAD GENERATION BALANCE REPORT (2014-15, 2015-16, 2016-17)

Figure 2.2-4 Anticipated State-wise Power ENERGY Availability (MkWh)

20,000
,000MkWh

10,000
-7,300MkWh

-7,000MkWh
0

Haryana Madhya
-10,000 Pradesh Benga m2014-15
-20,000 m2015-16
30,000 2016-17
-40,000
-50,000
-60,000

Source: LOAD GENERATION BALANCE REPORT (2014-15, 2015-16, 2016-17)

Figure 2.2-5 Anticipated State-wise Power ENERGY Surplus/Deficit (MkWh)

4) XEMOE—27 E/FTEATRDL (2014 FFE~2016 FE)
4 MO —27 EIFTFE (MW) X, 2014 F05 2016 FFI2HMTF T 5% (Haryana JN) 25 11%
(West Bengal /M) /1L Tw\%, (Figure 2.2-6)

ZDHH, 2O =7 E NS (MW) 13 2014 5 2016 F41275F T 9% (West Bengal
JM) 735 10% (Uttar Pradesh 1) A0 L T2 25 1EZ DN OHINE R H 472\, (Figure 2.2-7)

Uttar Pradesh /Il & West Bengal /N2 W\ Tld, 2016 2B W THLE—27EH (MW) OAZE
M. %) 1,500 MW (10%) &K 300 MW (4%) &5, — 5, A & FEETIZE—27E) (MW)
13559 4,000 MW (3%) DR & 72> T %, (Figure 2.2-8)
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18,000
16,000
14,000
12,000
10,000
8,000
6,000
4,000
2,000

M 2014-15
M 2015-16
12016-17

Haryana Uttar Pradesh Madhya West Bengal
Pradesh

Source: LOAD GENERATION BALANCE REPORT (2014-15, 2015-16, 2016-17)

Figure 2.2-6 Anticipated State-wise Power PEAK Requirement (MW)

16,000
+10%
14,000
12,000
10,000
8,000 W 2014-15
m -
6,000 2015-16
W 2016-17

4,000

2,000

Haryana Uttar Pradesh Madhya West Bengal
Pradesh

Source: LOAD GENERATION BALANCE REPORT (2014-15, 2015-16, 2016-17)

Figure 2.2-7 Anticipated State-wise Power PEAK Availability (MW)

5,000

4,000MW

4,000

3,000

2,000
W 2014-15

1,000

0 - W 2015-16

Madhya West
Pradesh Bengal
~1,500MW

-1,000 -Haryana 12016-17

-2,000

-3,000

-4,000

-5,000

Source: LOAD GENERATION BALANCE REPORT (2014-15, 2015-16, 2016-17)

Figure 2.2-8 Anticipated State-wise Power PEAK Surplus/Deficit (MW)
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= - e Lraceeh : Sagardlghl TPS, WBPDCL
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vdalpwr - [~
chi o ¢ o ' 2 . )
o Bangladesh ,
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Figure 3-1 Site Survey Locations

3.1 HMIFAE — Phase 1 (A FIL—7)

HIHFHA Phase 1 (for A-Group) %, 2016 44 H 18 Hv 5 23 HIZ/T CHEME L7-, FRijA Y
UV —=2 27 D%, JICA Study Team /X 4 JIl (Haryana, Uttar Pradesh, Madhya Pradesh, West Bengal) %
B UBIHERA 2 5506 U7z, s OBHEFHA 235\ T JICA Study Team [ LK O FRA % Fht L 7=,

JICA Study Team X UP MFEEAF (LN “UPRVUNL”) B LUNY ¥ HINFEELE (BLF

“HPPGCL”) DOAALZGHM. JICA FAEO B ZHH, W HE2EE L. MR EFTIT OV THET
T 77,

TR SR BT IET DM E AL ZFHRI# . JICA Study Team (% JICA A > REEFT~iHARE
BOME A2 LT~ HHIEHA Phase | D A7 Y 22—/ UL Table 3.1-1 D L BV,

SREAAERISH
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Table 3.1-1 Schedule of the Site Survey Work Phase 1

Itinerary for #1 Site Survey

JICA Study Team Remarks
Month | Day
Arrival at Delhi
18 | Mon [ Activity JL749 NRT(11:30) - DEL(17:35) Mr. Meguro
NH0827 NRT(17:50) - DEL(00:05) Mr. Kusuda
Stay Delhi
6E 184 Delhi (9:05)-Lucknow(10:10)
19 Tue | Activity Meeting with UPRVUNL at Head Office (11:00)
6E185 Lucknow (18:30) - Delhi (19:45)
Stay Delhi
. Data and document arrangement work
APR 20 | Wed | Activity Meeting with others
Stay Delhi
9W2651Delhi (9:15) - (10:25) Chandigarh
. Visit HPGCL-HQ
21| Thu | Activity Meeting with HPGCL
SG2418 Chandigarh (19:20) - (20:15) Delhi
Stay Delhi
Meeting with JICA (10:00)
. . Depture Delhi to Japan
22 F Activit
. civty JL740 Delhi (19:35) - (Mr. Meguro)
NH0828 (01:25) - (Mr. Kusuda)
Stay -
.. Arrival at Narita JL740 (07:45) Mr. Meguro
2e SEU || G Arrival at Haneda NH 0828 (13:00) Mr. Kusuda
Stay

3.2 HMIFAE — Phase 2 (B FIL—7F)

2016 4F 6 H 14 B 5 24 BT TEEHE S V72 BRI T, JICA Study Team | UPRVUNL
ft (UP M) @ Obra X )FEEFTZFGM L, BHURPUZ DWW TR E e T — & — 2L LTz, £z,
ZOHBMFHADOEE, MPPGCL 4 (MP M) OAtEZFIM L, A& JICA F#ED HANZ W TR
% &SR HARO ODA (BUFBIFAERD) 123t 200 @ SIZ oW T H iR a2 1T o 72,

BLHIEH A work phase 2 DA ¥ = —/ V(X Table 3.2-1 D LB TH 5,

AR SR B O E N2 AR L%, JICA Study Team (3= = —F U —JICA FHEAT~DH

HAEFEm LT,

3-2
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Table 3.2-1 Schedule of the Site Survey Work Phase 2

Itinerary for #2 Site Survey

JICA Study Team Remarks
Month | Day
Arrival at Delhi
14 Tue | Activity JL749 NRT(11:30) - DEL(17:35)
Stay Delhi
- 6E - 308 Delhi (0855) - Varanasi (1015)
15 | Wed | Activit
© civty Varanasi to Obra P/S (Car) - 120 KM - 3.5 Hrs
Stay Obra P/S
. Obra P/S
June 16 Thu Activity Site Survey
Stay Obra P/S
. . Obra P/S
17 Fri Activity Site Sunvey
Stay Obra P/S
. Obra P/S to Varanasi (Car)
1 A
8 | Sat | Activity 6E 481 Varanasi (1500) Delhi (1625)
Stay Delhi
19 Sun | Activity
Stay Delhi
9W7164 Delhi (0940) - Bhopal (1055)
. Visit Secretary Energy - Meeting at (1500)
20 | Mon | Activity 9W784 Bhopal(1850) - Delhi (2005)
Stay Delhi
SG 2641 Delhi (1015)- Jabalpur (1200)
21 Tue | Activity Visit to MPPGCL Head Office (1500)
Stay Jabalpur
22 [ Wed | Activity SG 2642 Jabalpur (1610) - Delhi (1800)
Stay Delhi
Meeting with JICA or INDURE
23 | Wed | Activity Depture Delhi to Japan
JL740 Delhi (19:35) -
Stay
24 | Thurs | Activity Arrival at Narita JL740 (07:45)
Stay
20 H i Delhi T AW HI3K7- %, Bhopal {T& X% v &L
ESEESE Y S
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3.3 HiAE — Phase 3 (C FIL—F)

2016 £ 8 H 23 A/ 5 30 HIZHNT CTHiti S 7= BiFH4 T, UPRVUNL AtEZ G5 L. JICA
Study Team [ZELHIFH A Phase 2 TIT o 72 T FS A DR R ., € OFEMEDEIRAICARETH D Z
EEHRE LT,

F7-. JICA Study Team /& WBPDCL Att5 L N DVC AtE&2FGR L. JICA fiZE D HAYIZ SO\ T
S ATV, B ARBFRRAFE ~DOBE.LIZ O TIWEDbEEITo T2,

PRI BRI EIT OB )24 L7, JICA Study Team (% JICA A & REBFT~DOHE % %
fiti U7z, BiHIFHA work phase 3 DAY = —/ L3 Table 3.3-1 D &Y ThH 5,

Table 3.3-1 Schedule of the Site Survey Work Phase 3

Itinerary for #3 Site Survey

JICA Study Team Remarks

Month | Day

Arrival at Delnt
JL749 NRT(12:30) - DEL(17:35) Mr.Meguro,

23 | Tue | Activty NH 0827 (18:25) - DEL(00:05) Mr.Kusuda

Stay Delhi

6E 184 Delhi (9:05)-Lucknow(10:10)
24 | Wed | Activity Meeting with UPRVUNL at Head Office (11:30 AM)

Stay Lucknow
Lucknow (1705)-Kolkata(1935)

August| 25 Thu | Activity

Stay Kolkata

Meeting with DVC at Head Office (11:00)

26 | Fri | Activty Meeting with WBPDCL at Head Office (14:00)

Stay Kolkata

Mr. Meguro,
Kolkata (1100) Delhi (1325)

27 | sat | Activity

Stay Delhi
Mr. Kusuda
28 Sun | Activity Kolkata (02:00) BKK (06:10)

BKK(07:35) Narita (15:45)

Stay

Meeting with JICA and INDURE
29 Mon | Activity Depture Delhi to Japan (Mr.Meguro)
JL740 Delhi (19:35) -

30 | Tues | Activity Arrival at Narita JL740 (07:45)

SERARAST
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34 HihAE - Phase 4

ARBLHFHAIT 10 H 17 BB 23 BIZHNT THERMi L7z, JICA Study Team |%, Obra ‘A FEH D VU
T —RZEM, BEO Satpura FEEFTO Y T L — AEZHENSBOMMERFEEXLE L THETHDL L
O EHWr L, A—7F—"T&H 5D UPRVUNL t1: & MPPGCL tED & AAIZFRA & 5266 L 7=, JICA Study
Team T4 . YA RN TMER R L L CORAT YV a—)WHEIET 27+ u—7 v 72 FEfi L
77

B4 work phase 4 D A7 ¥ = —/Ld Table 3.4-1 D LBV TH D,

Table 3.4-1 Schedule of the Site Survey Work Phase 4

Itinerary for #4 Site Survey

JICA Study Team Remarks
Month | Day
Arrival at Delhi
17 | Mon | Activity JL749 NRT(11:30) - DEL(17:35)
Stay Delhi
6E 184 Delhi (9:05)-Lucknow(10:10)
Oct 18 Tue | Activity Meeting with UPRVUNL at Head Office (12:00)
6E 185 Lucknow (18:30) - Delhi (19:45)
Stay Delhi
SG2641 Delhi (1015) - Jabalpur (1200)
19 | Wed | Activity Visit Secretary Energy in the Afternoon
Stay Jabalpur

Visit to MPPGCL Head Office

20 | Thu | Activity SG 2642 Jabalpur (1610) - Delhi (1800)

Stay Delhi

21 Fri Activity Delhi - Varanasi - Ghazipur - Varanasi - Delhi

Stay Delhi

Meeting with Indure
22 Sat Activity Depture Delhi to Japan
JL740 Delhi (19:35)

Stay

23 sun | Activity Arrival at Narita JL740 (06:50)

Stay

19 H X Secretary & D #EDO I VI MPPGCL Attt %35 & 72 > 72,

I A I O i R AE SR 1o T Attachment — 1 2 28,

SRERKIARH
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FAE XY Y-V THR
41  BRRIVU—=UTER

KRFEOHFIL, 1> FEIE 7 2 —OFRINEETT 729 2T, I EI R & CNTK
BRI IR K T 5 FERR AN A i )R A BB RE S (USC) F8EE AR~ S 8T rIRE 7 BERR A K ) 38 8B
A OWTCHERR T 5 Z L Th 5, BHFHAEIZHAL - T, JICA Study Team (X5 TE 2N SR D
£ O RIEHRIEEZATV, FERIE X 2 B EIZ DWW THER 21T o 72,

(1)  Uttar Pradesh /M
Uttar Pradesh /N )%3#E (UPRVUNL #1) 13 B ARADOBUFBHREMEFICELEZ/R L, LT
TSR NENL C 58T & G,
a). Obra ‘AT (5X50 MW, 3X100 MW)
b). Harduaganj $FEAT (3X30 MW, 2X50 MW, 2X55MW, 2X60 MW, 2X110 MW)
¢). Parichha EFT  (2X110 MW, 2X210 MW, 2X250 MW)
d). Panki F&7ET (2X32 MW, 2X110 MW) (SZHIZRAFIZ LD FF R SRV ATHEVES V)

¢). Anpara JEAT (3X210 MW, 2X500 MW) (E&{i BRTIZME & S TWV7RWY)

(2) Mabharashtra M|
Mabharashtra 1% /124t (MAHAGENCO #) 1%, Nashik 28T 1 SHB LW 2 54 (AFF
140 MW) ZE1E L, ZHUTE#E LT 660 MW BRI 2 iR T 53HE Th 5,

S S BE T A E LR S T R ZE IS OFATIRR IR I H B 72D, BURA > FZEdR (AAD o E S
ﬂﬁn@@%@‘_OWTﬁT%ﬁé*kﬂm%TWﬁ% MAHAGENCO #HIZAGE A % 4 14
2, 3 FRICIBT 2B THY . REPBEIIVUE, U 7 L—2DOBRFHI DWW TERE )
SnHbDEEDbD,

(3) Madhya Pradesh /!
Madhya Pradesh M & /) 24k (MPPGCL 1) OF 44 & LTI, Amarkantak 267577 & Satpura
FEINZET OND,

1) Amarkantak %& %
- 2X30 MW —BEICBEIL - A
- 2X120 MW —BEIZBE LI AT, TV IPERIBE O i
Amarkantak D412, MPPGCL (i A ~3— A DARPLUITIEG U T 660 MW FEER i % 1 1
Fold 2 BEFTHEHEBETHD, 74— YT 4 - LA—F (DPR) (22 Tix MPPGCL
FRIZ T HEfi

2)  Satpura FEELT
—  Units 1-5-5X62.5 MW —# = T

SR EKAA
4-1



1Y REENEIY —IERINE - #RBE
D7AFIVUR—k

—  Unit 6 —1X200 MW — HE#E E# | itk THEEGO TE
- Unit7—9—3X210 MW — EHE 1% L LHEABO TIE
Satpura FEFEAT DO MEH QPRI MPPGCL £Li%, A=A DRIITIEG LT 2 FD 660 MW
2=y NOBEAEGHE, 74— E VT (- LAR— bk (DPR) IZEYD H Dl 2D 572
9 AR CMPPGCL thiZ = v & o b RET TH - 12,

EiEo L0, MPPGCL #HIZMMERKOIEHIZE WL Z/R L TE Y, Satpura ZEEFT &
Amarkantak FEEATIC TEMESE 660 MW BERE~D Y 7L —ZAFEIZOWT, 74 TE)
T4+ LIR— NEHEFHTH D,

(4)  Tamil Nadu /M
1)  Ennore J&&EfT
FRANCIE L7225, Tamil Nadu M #EEZE (TANGENCO) (FPfEKEFH425 2 &
(CHBR A RS o Toled, AEOFR Y 2 R BHEBR L7,

(5) Rajasthan M
Rajasthan /1| & 7] 2341 (Rajasthan Rajya Vidyut Utpadan Nigam Ltd.) AT @ Kota *k JJFEFEFT 1,
258 (2X110 MW) L3, 4 58 (2X210 MW) [ZR&M FLE L TREINTVD
ZHOFEEFNOHAE (PLF) IZRAFTH Y BhEH 2,600~2,700 keal / kWh TH 5,

Z D7z, Kota KIEKRM USC kKIJ~DEAER 72 ) 7L — AR & 1372 ST TWHR,
RRVUNL thiE, ZHHREEBEHRIMEIIOWTIE, &2 LABGIERN EOADOVIEEEZ#H L 5
T LORMER LT,

(6) West Bengal /N
West Bengal JI13¢&8E 24 (WBPDCL) %, Bakreshwar HEa% 24 (1 X660 MW) D5ERLIC
Eﬁ%4$ﬁﬁékﬁLiné%\&yﬂ@n%ﬁﬁ(D%me)%ﬁ%#é%@kbto

(7) Haryana /!l
Haryana M52k (HPGCL 1) 1%, Yamunanagar BEXFEFEATD 2 X300 MW ZE 8 AT DO HIFR
FIEL LT, 660 MW DRI ERT 2 @ik 3 2FHHTH D,

A K™ Madhya Pradesh | Mara-Il Mahan ® 21—/ 7 1 v 7 |%, A REJRDHK 950 k| (Hi
53 % A— KL, 2006 4 8 HIZ NCT. Diehl (GNCTD) BEff & HPGCL tHiZ 3 [F T
B U THNTEBY., AROEBICOVTIZRIENENE LTV 5,

HPGCL 1 & IPGCL ® JVC(GNCTD IZ L % 22—V 7 v v 7 OF¥EARE) 1%, Yamunanagar Coal
Company Private Limited (YCCPL) (ZHHAGAE LTS

MOoEF 31T L7 Fi BT D 4D ToR (660 MW / 800 MW) & EEICRZN L T\ 5 (%I
L 2 ), - T, FEE MoEF OA&GR A 155 A IZI3HTH D ToR SLEZ 72 Hth, B ES

SR EKAA
4-2



1Y REENEIY —IERINE - #RBE
D7AFIVUR—k

WX T PR 2SO MNEN D D,

FREOFERAZ V== T ORR, HEDZ =7y b U T & 4 SO (7 v—7) 1T
7=

JICA Study Team (FELHIGHAIZ LD, AARDEINOIZO DA > MANZ#EH =— XI5
fH I LTz,

7 Jv—=7" A: Uttar Pradesh JI{, Haryana /J

7' )—=7"B: Madhya Pradesh /!

7' —=7"C: West Bengal /!

JNV—7"D: %O (Rajasthan M, Maharashtra JIl, Tami nude /1)

LarL, FHIERTIE, 7 v—7 D OMIZMEZRO HEBIZERRS 20 & S Tnd, JICA
Study Team [XF A7 2 — b Z B MO U A R &2HIER L7,

JICA Study Team |ZfEfifi & 72D 7 0y =7 MZHOWTC, BHFHAERTO PlFEE42@m L CAZ
7my=l MORVIALT,

Pl EOZERTEHA OB Table 1.4-1 12328 LTV 5,

42  TL—FAOBRMAE

JICA Study Team [ X 5 #5 New Delhi 7> 5 #T\ Haryana N, 35 J2 OF Uttar Pradesh /1 Tz 4] D B HIFH
A& S L7, JICA Study Team [ZRTD T > 77— b, 3 K OBHRT 5PN BURF/BURFFEBE /A 38 3
EDA L BFE2a—HB U T, EHICETIERZEOT N 2GR T 0T =7 P ERVIALT,

(1) UPRVUNL #t
A R D BERX Obra ‘A MR OFHIL, FHZEME (1X660 MW) AT IZFIHFIRETH %
ZEHERHSRT-, e, ARY U=V OENIZE L TH . 660 MW O FHEIFEEATIC RIS T

DU MR FIHE T H D,

MAKIZOWTIE, BEFORDHEEN +0H 0 Fl 7 e =27 FMadIEN T2 2 &N T
&%,

HHZEEATIANT OIKEESIZ OV T, Fiic H 2 8+ 2 M523 % % 23, UPRVUNL i
VBN U TCHMEEZ T 2H 0D E LTWD,

JICA Study Team [IA Obra ‘A HHFHEO P71 Y T ¢ « LAR— FEAER L,
UPRVUNL fhizxt L CZhzR_R—R 7 a vy NEBIZATZ#MR7a Y7 NG E
(DPR) DIER72 &, 7' mt 22w 5 X 5 BEEA1T 272, Z D728 JICA Study Team /& Obra ‘A
V7L —ARIEO TN 7 4 VT 4« LAR— NOIEROZORAE S FE L T\ 5

SERARAST
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)

HPPGCL #t
JICA Study Team X HPGCL % &AM L. fBr O oS IRIL 2 #edd L 7o,

BEIZ HPGCL thixa v o b (f > REWN) (2L D FREHEZ 50, FIHATREZ: 3
HBAR R (USC) £t TH BT (1 X800 MW) 2 &R T HDIC S THDHZ L 2R LT,

a—L ) =B L CiE, BEIZ HPGCL thi, AlR7 v v 7 OE D B TEZIF TV D
ZIUT 2016 £ 4 H 29 B E TICHEEHT D Rs 15.5 Crores DERITIREEDMT SN HDTH Y |
HPGCL #HI3HEZ O CTH 5, ARILXKOAEIX 2016 43 H 30 HIZHHRE S uTn
60

HPGCL &, LARTOFHE TH /) 660 MW Z 85832 TiE Th o 7ony, LA 660 MW
225 800 MW ICEH LI WEMNH D720, HRMEED S 2, HiT-727F8 7% MOEF /b
AT AZNERD D, BEMLFENDOHFRFIZHONTE, Fillz=y MW TH AT
HWEDR D D,

BERR KBS 0D A= 2 ZOW TR+ H D b OO, IBINO L HIAS ML 2235412 1% HPGCL £
EFERRIC L 2 BAGT 2 MENH D,

MOEF %, k715 FTD NOx 35 X ¥ SOx & SPM % HIllE 3% 7= D LW 2 %% LT,
Z DKL AT 5 A, PRHATZEE (FGD) 6 X ORI 2EE (SCR) A 3RiET H4E
WD, LiL, HPGCL #hid, BER% M~ % s AR £ TICMIcA b5 2 & A3 IR EE
ThoH7D, BUF~HIROIEREFEZ{T> T 5,

4.3 JI—7B OBRMAE

JICA Study Team {3 UPRVUNL #LIZ B 2 B R E 7 0¥ 2D IHEO 72D Obra ‘A Y 7' L — A

BHOTVLT7 4= VT 4« AXT 4D, Uttar Pradesh M~ 2 BB OBMFHAE, BIO
Madhya Pradesh N (MP) (7 /v —7"B) OBLHFHA 230 L 7=,

(1) MPPGCL %k

MPPGCL #t:/% Amarkantak Z8FEFTIZ 1 X660 MW D= | % Satpura J&ETIZ 2 X 660 MW
% WERX I PR A IS O B M 3 3 2 1B C & %, Satpura FEFEATD 5X62.5 MW DOFER ==
MIBEMETERTTH D,

F7o. SC (BEF) oftb iz USC GG HifrzE A3 54128 LT, MPPGCL #t
X TREHTH D,

W7 e Y7 NI ZEORKDOHERIZOWTIEREZR <. MPPGCL #LiZBEIZZ DEIY
WCTEBETWD, TI—AL 71y 7T 1X660 MW (Satpura) @ 2X660 MW (Khandwa) CHilliE
ENTND

MPPGCL #H1E H RO FERICOWT L VRS BHRE L 72 E W) BBAZIR L TR Y, FIZPFC
° REC & W o oo &E b icsxt+ 2 BARD HEROEMMEEZ D - EZ TEBY
JICA Study Team | X% OB % L7,

SR EKAA
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4.4 JIL—7FCcnBRitAEE

JICA Study Team (T 3 [A] H O HIHIFHA %2 West Bengal /N (C Z/L—7) DM THMi L. BEREEE
COHEREBUTHEER T 0y =7 FEKDIAALT,

(1) DVC (Damodar Valley Corporation) £k
Durgapur *k )38 FEFT (DTP) 1 54 & 2 54 (2 X 75 MW) 1315 1L L T\ %, 3 54% (1 X 140 MW)
IFEMNCDIZ 0 EIE L TUWA 23, Chandrapur 4 5%, 5 SR L OV 6 SRS IFME S, 1, 2, 3
% (3X130 MW) [FIEERE IE & 722 2 ATREVED @ U,

DVC #2134 1,500 MW ORFEIE IR H 0 . BURO TV A TIEIRFE DO B T3
W28, BEREICHT R R EAT ORI EHE L TV RV, eV, DVC #hid B AD [z~
oYz MIOWTHERT ;’cﬂﬁ\i%%méfmmto

(2) WBPDCL (West Bengal Power Development Co., Ltd.) £k
WBPDCL #i3 H R D &7k 75 Sagardighi ZEATHER ZF (1 X660 MW) IZEFERICEH S
nHZEaP AT D, Bakeshwar No.6 DR (1 X660 MW) (ZOWTIL, €D 54HED
FHE S LB T a7z, BROa—1 777 A2 Th7eny,

YERX L 72 DPR X MOEF O#H LWEHEIZA S L9 FGD BLOSCR DFEELXZEFE L TV D
728, 660 MW OFHHFEETOT-OIZ, LFOHEBAIZZ V7 LTW5,

- THiOMR

- RO

- JKOHER (AFERE 60 cusecs (#9 6,120 m’/h))
- JEERE BRI R A

- REETHE Y T OfER

BLk WBPDCL #EIZIERRE SN H DRI TH 508, MNBUF (EFEEIA) 1. 5% 2 F1
THEARDLENFEEOMHONEETHLOLETHIL TS, - T, 5% WBPDCL #LIZI3EN
DOBRERE IS BE L 72 B ATREME S B,

F7-. WBPDCL fhiZ. WEAEFRIT S 472 MOEF ORHER 7 UV 74 57-%. BEFED K I ET
WZHEEERLRE (FGD) v AT AZBATHEEZMRGFT L TEBY . 2 HARD &Rz FIH H 7
W E L ER LT,

FIZWBPDCL #1227 U » K« RXU—[EIF DRy T U « AR L— « VAT LAOE AN
LTz, (WNy7 U —iZH AR

4.5 HibREDLER

JICA Study Team (& Haryana N, Uttar Pradesh /M, Madhya Pradesh /I, West Bengal J® 4 5D~
By b A MIOWT, &1 EFHED S 3 BRI T TiEZ 34 L7,

SR EKAA
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Z OBMFR ARG R 2 HEI HHOBENE, BHBHEOREE L W o To A VT TR 2 E A
B S dg BN O @ W RO 21T > 7o/ R, LD 3 B3 HARD ODA MR EM:
ELTHYTHDLLEBEALND,

(1) Obra ‘A’ (1X660 MW) U 7L —2%M:  (Uttar Pradesh )
(2)  Satpura (2X660 MW) U 'L —AZf}: (Madhya Pradesh /1)
(3)  Sagardighi (1 X660 MW) HiF%Z {1 (West Bengal J!)

SREAAERISH
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HoE FERHGOFE
5.1 OBRA ‘AREmY IL—XFOPzH b+
511 FAaszy MW

UPRVNUL #1:/% Obra ‘A’ Y 'L —2X 7 v vz D #& 2 TEY | JICA Study Team (T
K LUTPMAIZRT 4 V) T 4 it & 2 DOWMEFERUITONTOYR— F 2K L TE 7,

&5 T, JICA Study Team |3 T s A2 O BLR 2> & BLHR DL 2 G A L, £ O F2BL Al REVE A g
R,

LLUFIZ JICA Study Team 7320 U 7= AL E 2 7~ 7,

(1) Fuv=r hOEFT
BERR Obra ‘A’J&FEFTIX Varanasi ZEH#E0> D EIIZH) 115 km OFEEEICATE L. &%
Obra Dam R CH 5, (Figure 5.1.1-1 Z&,)

2
S
S
e
B
%
e

) 7uvxZ FOWE
UPRVUNL £EiC k% &, LLUFO Table 5.1.1-1 [ZRTARIS, BEIEFEA S 2= kb #3, 4. 5,
6BLVS) BLOEMHTD3I 2=y b #l, 28B8LU8) LRI TVEN, Znb 8=
= v MEEZOBHIZ 660 MW i ~ ST (USC) K JHEL=v FOEREZFE L TW\5,

Table 5.1.1-1 Obra ‘A’ Thermal Power Station

Stage | Unit No. Installed Derated Date of Date of Commercial

Capacity Capacity Synchronization Operation

1 50 MW 50 MW 15.08.1967 15.08.1967

2 50 MW 50 MW 12.02.1968 11.03.1968

1 3 50 MW Deleted 13.10.1968 13.10.1968

4 50 MW Deleted 11.06.1969 16.07.1969

5 50 MW Deleted 30.07.1971 30.07.1971

6 100 MW Deleted 04.10.1973 04.10.1973

2 7 100 MW 94 MW 14.12.1974 14.12.1974

8 100 MW 94 MW 15.09.1975 01.01.1976

BB, 2=y FT7TIZOWTILY J R_R— g U aEh LR S ONC @R E 2 E T A 0
OO, Y @~5F) [ TEAZRGET 2 TETHLIN, 2=y b 1&2 IZOWTIET &
NRIDa=y b6 BEIONT NERITEIRZBRBTIE, BRI TH 5,
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(3) EEEEER M

1) T EREER O EEER M Obra, ‘A’ TPS (Stage-1 & 2) A% OB & 72 %,

2) 400 kV BABHFT D 728 D AR— 2 Z 3 5 7212, BEFE Obra ‘A’ 132/220 kV Ot
BLOBEERD 5 DD 220kV £ 325D 132kV 7 4 —H —_A BB IND,

3) BER% Obra ‘A’ FEEFTOBE LS E 2LV, Obra ‘AFEEHTD CW R > 77 ALEUK X
W %, £7o. CW R 7D 23 ME S, BUKHLIZFUK G IER M A D 72D D A
N=2 L LTHAM SN,

4) RITERS 2 — Ny R U DT D ZAR— 2T +45 Th 5, BERR Obra ‘A’ DA RALKE
mﬁi FHEBEFROZODOF -/ a— N R TV AT Mt 5 72D Io s
Sha,

4) RS
BEER D Obra ‘A JSEATIZEIC, BEHELNOLEMICEIR SN AENREZFEHLTEBY .,
COAREE CEZOEEHH 2=y MAFIZES Z ERHES,

FERFI29.9 T b OAKRD, BEKFERE NCL/CCL LV i ERMEICEI Y THh, 1> FE
HEREY AT M THE I NS,

(5) JKEES
WERR Obra ‘A FFEFTH OIK$ES; = V) TIIBEIZHAMC /e > TR Y | SBREME 50 Y —
NELTHEHIND PETH D, H Obra ‘AFEEIANITITI 150 =— B — D LWL Y
TN, BEEE O Obra ‘C kK SIFEEFTOIKEEG IR L CEIBRI STV 5, Z DOKEESIT
B BT OB B ERRE THY 4 km (ITAZET 2,

6) HX
660 MW DFEEFAHIZ ML E /R TN K72 B ONTH AR, FEATL < IZHLET % Obra & A
MOBUKT ZFHETH D, Lo BEUK LIZHKD RKEFEREEOHHKR E LT S,
Z DH%ITITTD Obra # L~ 415 (once through J770)

(7) BB X OB i
BAPAATIZ UPRVUNL £LOFTH TH 523, EEHRILEESLLTH D UPPTCL +LOFTH A &
2o TW5, BTN G OFE i4mkvmé%ﬁ_;o<10%%@m4i@$%éméo@
EPTIIRESETH D UPPTCL AT L » THRESN TV D,

(8) BRETXIHILE
MoEF ®if# (S.0. 3305(E) dated 7th December, 2015) (2L Y, 2017 4 1 A LIRRIZEE S
2 HHLK 13 BRI LT OHEH T ABIHIME 25 7= T BN o 5,
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XV CARE - 30 mg/Nm’
iRk (SO, : 100 mg/Nm’
EFRmY (NOx) : 100 mg/Nm®
KER (Hg) : 0.03 mg/Nm’

Z D7, ERAREE TN IEE (SCR) ZEDIL NOx v AT LA &x AT H@BRAERA T
ERETLHEETH D, Flo. SO, HEHRIK & L CHEEMiFEE (FGD) #i%E7T 5,

(9) EARTH (BERFSENT O RS L OB L)
BERRARBET Y TIZOWTIL, ABRE TOHEINPHN SmBETH L0, A—T XA 7Dk
AL TV, 6V, BEIFIAREZ Y 7O ATEICBW T, EERETHRT 208
WNLEZLNTWD,

B, A E TOMRBESIERIEN Z &I, 1795 Obra ‘CEHBIOT —Z b b AT 5
nTn5,

SREAAERISH
5-3



s

=]

L

NS

RS

SITE LOCATION MAP
INDIA MAP

s UTTAR PRADESH

Fx REGION/MANDAL MAFP

7 JaK

':""J__ Himachal Pradesh

EnERE

- bucknow -
L)

LEGEND e
= - = International Boundary =T A
State Baundary 3 =7
Distowct Buourrdary o
Copynaht © 2012 www. mamollmsn com negian/mandal Boundary AR AT
(il s S1 Howmmier 50 = _sState Canital ==

BRI CAUEEAS )

0\QI0
= (¢

=t

»z

RATREAPUR

LEGEND
Matanal Highwey
Mager Roan

vy
frct Hendany
=

W ot 1o Scale Dinwrict HE
EMRar Lo
Magor Town

Shuynu e 2 2o
Updatos on Aikosion,

Figure 5.1.1-1 Site Location Map

=MLy dC



1Y REENED Y —IERINE - RRBHE
JPAFILR—k

512 #MHATI«APEUTARAT 4 (FS) HESE

7 4 YT 4 ZAX T ¢ OFEERE RISV TIE Attachment-3 [ZHfFH LTV 3,

5.2  SATPURA XAHEEmMmY JL—XFOL xS kb (Madhya Pradesh #)
521 APz FOEH

MPPGCL #E:ClE, Satpura FEEHTORERK 1~5 5% (Stage-1) 3L 6~9 54 (Stage-2, 3) %
WMEL, ZNZhOBMIZ 660 MW DOFT 1 58K O 2 52 BT 23l Th 5,

BEIC, 1~5 SHEOMETEI BT > TED ., 6~9 SHEIZONTHRE (9 SHEERND 32 4
Bl 1 X AR OET A LW, MPPGCL #1138 1 BHGER#ZIC b D=y &5
T 55HETHD,

RF. 9 BRI T A A ET LUV 10~11 28% (2 X250 MW) [TEHFTH 5,

MPPGCL fhi%, @t L TV 7= @GS (SC: Supercritical) FE&Ea%HICR VD . & HITENHE
D\ E RS (USC: Ultra Supercritical) 8 #Eax i 238 AT 2 B M AR AM Iz TV D, £70,
BIER BN RTINS 2 728 USC Ofth, O BB RN A AT 5 2 & ZFHEH,

PATIZ, BERX Satpura FE BT HER OME CTH 5,

Table 5.2.1-1 Satpura Thermal Power Station

Stage Unit Rated Output | Year o.f Commercial
(MW) Operation Year
1 1 62.5 1967
1 2 62.5 1968
1 3 62.5 1968
1 4 62.5 1968
1 5 62.5 1970
2 6 200 1979
2 7 210 1980
3 8 210 1983
3 9 210 1984
4 10 250 2013
4 11 250 2014

Source: Satpura Power Station, MPPGCL

1) 7ay=7 FOfE
Satpura ‘K /1% EFT (MP JN Betul 11X Sarni,, ALf# 22.111128, HfF 78.174591) 1, ~7 «
TFT7F 4wy 2N DOFRICAE L, &0 DZEETH DY v 7L T — s B HE TR 6 B o
LTz d 5,
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(2)  EEREEERAH OB
BER% 1~5 58 (Stage-1: 62.5 MW X5) [ZBEICHE THENBENTWHDHEOD, 6~9 &
B (Stage-2 : 200, 210 MW & Stage-3: 2X210MW) (BRI~ T=F FORETH L7290, 5%
BELL -« $E THOESAGHE STV D

2B, 10 5HE. 11 58 2X250 MW) 1% 9 SO RIcE R SN TWS

(3) AR
T—)L7 1w 7OV T Sasan #TAF O Gondbehera, Ujhaini 73 1 X660 MW (Satpura) 33 &
V' 2X660 MW (Khandwa) [A)0F1Z 792 5" AEREIE THR TV D,

ZOfT, R THEIEIZ LY Western Coalfields Ltd. (WCL) @ Pathakheda fR#LFS KON
Penchkanal f; ffLJ: D RT Y ZEREICR D Z ARSI, BETEERM O 1km FEANIALE
T DRPRGIC CHTIR SNV D, FIRZARIZOWTIL, 6~7 H /7 b 7% Pathakheda piedli & 0 =
VAT HEE (3~5km) Xiv, 12~13 i b 273 Penchkanal (&5 (Nagpur T4 Chinchinwad)
LV Ty rE@EIND,

(4) K
BAETHEFOHBRKES X, 2 EH Y. No.l =V 7 (111 ha) T2V TIE Stage-1, 2, 3
DK%, No2 =V 7 (130 ha) (T2 Tk Stage-4 DK A FETHRIETH S, B 660 MW FD
RELT vya (ZVAK) iE, Nol Y TIZHETHN, 77947 v =2liNol =T
7ZiENo2 = U T D ELLNIFETHND,

No.l = U ZIZBEICTEAIC R > TV DN A% N E FIF 2 FE i+ 52 CHEHFRETH Y . No.2
TUTIZONWTHAREHTORANAREETH D, Fi2. 10 5HELE 11 BHEIZ OV TIEBI DK
AR L TV 5,

(5) HIk
TR IS B2 KT FEFE AT < IZALE 9 % Satpura Reservoir 7> b EUK T 251 TH 5,
Reservoir 72> 5 K L7z KIEL, FEl ;@K%%@‘/’%fwkk L CEHE L. mHEIZILD Satpura
Reservoir ~Jiifit 241 %, Stage-2, Stage-3 HIFERD T AT LAEH LTS3, Stage-4 1L H A
HEGHEE X EZTRA LT\ 5, ek, Bl 660 MW == F TIIfEHKEOHKIOT-D, A
RiE RN EEE AP SN DFETH D,

MPPGCL 2 &k % & HIAKRBEHRICOWTIE, K9 110 BN 7 4 — b (1 FORTK A&
DEPY THHMER L THBY . Reservoir K& HFHTE L0 T, MEITENEEZEZ TWD, HIK
FIFRNCB 3 2 30k, dekimfsE (79 2,839 =— ) ITHY T 2 EREI &2 RITHR S 37—
A —HESHL D,

MPPGCL tE:{E% D K 7 k DPR L'7AR— bk (1X660 MW ~_X—2R) [ZX % &, Satpura FEED
Reservoir 7> 5 D HEUKEITF) 1,800 th & 72> T\ 5,
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(6) %%ﬁﬁi@%%%
BAPARTIE R ES4ETH D MPPGCL #EDOFTA ToH U | BAPAFTD HAMAl O X ERRILEE LD
Mwnmﬁ#%ﬁbfwé Stage-1 725 DX 220 kV ORAMAFTNHEB I D, EHICH
% EERR D 440 kV BAPAPTIXBERY 220 kV BHPART & #R R E T S LTV 5

BINTE D 400 kV HEER-LREEARICE LTI MPPTCL 1 & dL[F THHE B L OWia+ 2 LEER
H5,

(7) EBREEHHE L O SEE
MOEF 7225 2015 4 12 FIZH LW BRBE AR ME N @i S, 2017 4R 1 H 1 HURBRICRE SN D
KNI T OB HE EAH S b,

D7 R EFTIIYHENLLE (FGD) CHHERELEE (SCR) ZfXiE T 5 M H
WD,

Table 5.2.1-2 Standards applicable for TPPs (units) to be installed from 1* January, 2017

Parameters Standards
Particulate Matter 30 mg/Nm’
Sulphur Dioxide (SO,) 100 mg/Nm’®
Oxides of Nitrogen (NOx) 100 mg/Nm®
Mercury (Hg) 0.03 mg/ Nm®

Source: MOEF’s Change Notification dated 7" December 2015

() TARTH (BERRFEEHTIAET X OHE R
FHRITECY 72T 54 BT Loar 7 ) — b~y hORBEEZEYIB L OHMET S
VENRSH D, BEOHBEIICOVWTHAETLFICL > THESNS TETHY ., 2017 4F 11
RICTHENTETT 52 LI TW D, iz & bARRE LFE/K TH, REHIE->TY
TU—ATENERMSND,

5.3 SAGARDIGHI X QR EFTERETE
5.3.1 FrEEHIRR

(1) A
Sagardighi XK JFEFTIL, A > F .ﬁ’\/ﬁﬂ/ﬂl Murshidabad H1[X. Manigram FHZAZE L, [H
E (NH-34) 2253 X% 20 km ONZEIZH Y . HIROEREME & B> TV D, ITFOSKERIT
HEREKIE Bandel-Barhawara #1 > Manigram %R L%,

Sagardighi FHEHIRIZEET 5 EET —FIILL T D LB,

SREAAERISH
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Ik Manigram £, Sagardighi, Raghunathganj [X., Murshidabad Hii /7,
West Bengal /1

7R ViER:  [EE (NH-34) 75 20 km
&3V O#&IEER: Manigram R, Bandel-Barhawara #% (41 F72>5 1km)
FHK D ELK: Bhagirathi (% K~7>5 5km)

AR OULLE: Pachwara (dt#F) #LIX (Jharkhand)

(2) G
N DORFAHEZ &> T 1985 4F3% 32 X 4172 WBPDCL £ (West Bengal Power Development
Corporation Limited) 1%, BifE Phase-II & L T Sagardighi #4251 (2 X500 MW) % ki L T\
2o

WBPDCL %, Z Otk H @ Sagardighi F8FE T Phase-11 (2X500 MW) 2/l 2 Phase-III & L T
660MW DG A EFT OHEF R A IRE L C& 2, ZOFBOEBATSEM T, EAKIESN
25MPa, EZAKIREE 568°C (£5°C) . HEGKKIREITA 596° C (£5C) Th D,

(3) THIOHELR
Phase-I 38 FEFr. Phase-II #{3% &1 3 X O Phase-111 5+ (5 54#%) (Z@moEtNIchH v, &
R THKI365ha DAR—REHT 5, (KEG L B EZFR<)

Phase-1 88 FT (2X300 MW) & Phase-I1 #§5% (2X500 MW) FHEID LA 7w M, #1 E7#
- HEREL LIS, PO 1=y b C49) 500 MW ZHEE) OBEHR AR—2 250 THRES
N-bLoOThSH,

@)  HK
FEEEFTIX, Phase-II sHEIIZ 60 2.5 7 4 — NMERP O AKOEYE TR TV 5, Phase-II H
R EHE 5 L 0N Phase-111 ZH[ (2 M7 F KM T 346 X% 5,068 m/hr EAHE STV 5,

FH7K1Z Bhagirathi JI[2>GHEUKFIEETH H Z & bR SV TER Y . BifE, Phase-Il ¥R FHHE 35
J O Phase-IIT FHE AV O K & LTHID 4 TRETREZR VY,

(5) ekt
Sagardighi ‘k /3§ & fT 1% ECL (Eastern Coalfields Limited) O#LX &V 27 LTWAH7d, A
pR1%. BERX Pakur — Tildanga — Dhulian — Monigram %18 % 7213, Pakur — Nalhati (#f/#]) — Takipara
— Gosaingram — Poradanga — Monigram £%78 %38 U Cliict X415,

72¥5, Pachwara (k) $LXIZ Sagardighi K )FEEFEIEIZEI D B THz Y »r—VHX D
OEDOThD, ZOHKOME R FOMEEIZR L% 60935 MMT Th 52, AlERHS &1
392.84 MMT EHE STV D,

SREAAERISH
5-8



1Y REENEIY —IERINE - #RBE
D7AFIVUR—k

Phase-1I FH# (2>X500 MW) & Phase-III & (1X660 MW) O&EHAIRIEEEIL, BXLZ
1,140 th (¥ —bE U ERERTERE) B3 L1UN1,250 vd (RA T —EREFEEREE) & RES 5
NTWAH,

o T AR = T ORFEB A 2,000 t/h T Phase-IT #3% 51135 K UF Phase-IIT #8244
ERAKREICK L THoTd D,

(6) JK¥ES
JRAVERF5 A 13 24 #) Phase-T1 34 5% 518733 1 UV Phase-IT1 7 (3 X 500 MW) THAT HHR F AT v
va (BA) BLUOT7I7A4 7 via (FA) ZARREA T U — T3 2 Z & TRHE L TV,
BIFE, Phase-III FHHE[TiX 1 X660 MW & 720 GFHHE I L TD Z &0 D Z O 65
JE LT &5,

(7)  PEERH
Phase-1I (660 MW) OFE /11X, Sagardighi ZFE T 400 kV BAEAFT (West Bengal State Electricity
Transmission Company Limited (WBSETCL) DOFfA) 2»H X 7% —F% v FEERIC TEES
5, Z O Phase-Il FHEORERR 400 kV BAPAFTICIZR O 2B S b,

- FELESR1A
- EHEBHAETEZRLA
= CRERA SRR UTIAA % 2 Bkt

(8) EREEFEWIEAR
Z OHIIE, FEEAT LG E LT S 25 km DINIZ EEE TR X A B EHg T 720,
SPM, SOx, NOx [ZDERELHY L ~UX, BRELFOBEML FICHSIE>TWDHH D &
B2 HID, FEEFTOFEEF L) OIEE IR EE I L OBREN 5 500 m 2L EBEIL TV 5,

BERERARICL > T, 7ulcl FAMERDON HIBXOIEENLETRW LY, &8
BRI H 2 DR BN W2 L AR D,

Phase-IIl DFEEFHAHEIC OV, EREEAN 2 B OFFRIEHEICH 2 5 72O i USC R A
Z OB 5N Mk@%mﬁ% WZIEAERRDE (SCR) . SO, DHEHI XK ICHiAEIH (FGD) 23
RE XD,
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FOE FLO
6.1 REFRER

KIVFEBIFTOMAERTE L, TH BB K. EERR. KIS OMRE X ORI COS BN
W%Egﬁxﬁf%éo_®*#fﬁﬁbkﬁ%K%6PT\ﬁ%&kﬁ%ﬁﬁﬁﬁ%uT@k
BY®RE L,

(1) Obra‘A’ (1X660 MW) VU 7L — 25t (Uttar Pradesh /1)
4-1% Uttar Pradesh M & J=4E (UPRVUNL 1) 1%, JHEMSER L7 PlESEE A E
(Pre-FS) ZH2WT, REOFEMEHE (DPR) OEKRIC 11 AEHXVEFTL2TETH
éo

AN EwE LT 7« YT 4« AZT ¢ (Pre-FS) 12X D&, BEEROT U 7 CTldHr
660 MW ‘K J1 58 BAT DGR IZ MBI A N— AN TSR SN TEB Y REEE 72 5 A RS2 K
DFELRIZ DN T HEERDOFRY TR B D Z &b iy — RUAME L | RE AR IT 22 &
Woyholz, £, BEERFEEITO®R VM T IITRE 2 EE1H 5 2 L2 b BEERFEEIT b Ak
MEITHLTE LT, MERAMEG VRO EERIIDRNEEZbND, BREE - AR REIC
DT H, —EROBIERE IS LT BT,

S%OFEE UL, LB <dH 5 UPRVUNL tE3, 7a v =7 b OEBIZ AT 7= /edE
RATENZ RRICE T RENDH D Z &, MG, MNBUF LD L hREUF (MOP X° CEA)
CWgE D, FMERESEO PR 2 BRAICED TITMERH D, (HL, AFD U 7T 1L —2R
THEOBGIL, B 1~8 SHOMET TH L2520, ELETHEFEOHMTRH S,

(2) Satpura (2X660 MW) U 'L — A5Gt (Madhya Pradesh /M)
4[] Madhya Pradesh JI & /7434 (MPPGCL #1) 1%, FfE#k 7 vy =7 MIBEWELZRL
TEY, ZOFHE LEDT, BLOERZRREE W T L7,

Satpura FEFEFTO U 7 L— ZFHE T, BB R D ARDRIDIELSITH D Z &0, KR
IREEG OfER S TETNDH Z &, FliiRC —ERD W2 WEND | BREASESEICET S
AL KRERBE L 2 ERIZED 5TV 5

Satpura K FEEATICHOWTIE, BER D PH-1 RIEOMELENBICBBEISN TRV, RE
(2017 4E 11 A) WCi3lENL=T 45, BEREROEIZ SV TIZIH DPR (1 X660 MW) %
ZEH L. 2X660 MW Jilt DPR /E B EZ o P2 o FA~FEIEL TS, F7-. BREESEA

HEE (EIA) OIERIZOW T a v Xy h~OREFHmINED STV 5D,
S DOFFEZATONTUL, BRDO U 7L — R IZb)F, PREUT & FMERERE T - hiEsr
BAICED TIT<ER™ND D,

(3) Sagardighi (1X660 MW) %5 (West Bengal /i)
West Bengal )N & 772 (WBPDCL) "Ci, Sagardighi G K TIFEERT 5 5% (660 MW)
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6.2

(1)

2)

OFEAMEHEE (DPR) OEREZREIZZE T LTW5,

Z OHERGHE TITILER M R DA B R L TH Y | HHISBRET AR, IETIKIZ DN T

bR SN TVD

BLIRAEERRFHENL. JICA OfEEK Y A MMIHERS STV 7203, WBPDCL (X &K D HE5 I

FRWVEKE R > T\, ZDkd, A% MARERESE DL OMNTHEEDOBERRECIX, BT L THED
SNTWARIMIND Y L BRI EITRM: L OEESNEA BT 2 FHEENLEIZ /250 L B
bivsd,

SHORE (@)
MEREFEORMHR S & LT, AAMOBETEERSR (USC) KT ERMz AT S
ZLaROTWD, ZORITAEFRE LAMNE NS TR L TR Y | RNz,

L2rL., 7uvx=2 F"OEMIZHT- > Tit, EPC (EFOEKREBZDOE ;2 VORI T B
(ZOWTH R kit LTI RER D D,

aaﬂﬁo)ﬁﬁﬂﬁﬁﬁ ZOWTIE, EANICEEFTOFETH Y . KFHETHED T Z &R
kb, LL, EEBRIZOWVWTIIEESMOFATHY | %%Eﬁ%a+?ﬁ IZOWTIIARER
& FER %%%Lﬁ(b%%gﬁwﬁé

PLEZESE 2, 70027 FOEBICOWTIIASHL 740 — L TV BERH D EEX D,
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Meeting with MPPGCL
Meeting with MPPGCL
Meeting with UPRVUNL
Meeting with DVC
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(20™ October 2016).........ccveeveeeeeeenn. 18
(19" October 2016)........ccceveeeeeeeeeenn. 19



April 20, 2016

Subject: UPRVUNL - Replacement Units

A meeting was held between J Power & UP Rajya Vidyut Utpadan Nigam
Limited (UPRVUNL) at Lucknow on 19" April 2016

The following were present:

J POWER UPRVUNL

1. Mr. K. Meguro 1.  Mr. Rakesh Trivedi, Director

2. Mr. T. Kusuda 2.  Mr. Bidya Sagar Tiwari, Director

3. Mr. Rakesh Bhargava (INDURE) 3. Mr. S. Chakravorty, Chief Engineer
4.  Mr. B.N. Srivastava, Chief Engineer
5. Mr. Ashok Saxena, Supdt.Engineer
6. Mr. Anurag Bajpai, Supdt.Engineer
7.  Other Engineers

Mr. Kusuda gave a general introduction about the activities of J Power and their
interest for replacement projects (Obra, Panki, Parichha, Harduaganj) in Uttar
Pradesh.

JICA had, earlier in the 2012, prepared a report for the replacement unit for
Obra ‘A’ TPS (5 x 50 MW + 3 x 100 MW) wherein it was suggested to replace
Unit 1 to 8 by a single unit of 660 MW.

It was agreed to concentrate on Obra ‘A’ TPS replacement units, as the first
project, hence discussions were limited to this power plant.

It was generally informed by UPRVUNL that the space available in Obra ‘A’
would be sufficient for the replacement unit of 1 x 660 MW. This aspect would
however have to be studied from the available plot plan which will be given by
UPRVUNL.

On a query from J Power regarding coal linkage/allocation UPRVUNL informed
that they would not face any problem to get the coal linkage/allocation for new
unit of 660 MW.

As regards water availability, UPRVUNL informed that the existing linkage will
be sufficient and can be used for the new unit.

Regarding Ash Pond for the new unit UPRVUNL informed that the land for this
will have to be arranged, however, land acquisition will be done as per the
requirements.



With regard to JICA report which was conducted in year 2012, UPRVUNL
showed their concern regarding high cost and high time for putting into
operation for the new unit. The Director (Technical) informed that the cost
indicated by JICA was earlier approx. Rs. 12 crores per MW. However, as per
the JICA report under Clause 6 — Budgetary Scale, the cost shown was
Rs. 3,498 Crores i.e. Rs. 5.3 Crores per MW to which UPRVUNL agreed that
this is reasonable.

Under Clause 3 of JICA report the financial situation of UPRVUNL shown as a
cumulative loss of Rs. 454 Crores, was highlighted to UPRVUNL, however, they
informed that at present there are no losses.

UPRVUNL informed that considering replacement unit, J Power should
consider to squeeze the time and price as far as practicable considering that
there is a general reduction in EPC prices for the new units for which
UPRVUNL has received bids.

UPRVUNL are at present installing the following 660 MW power plants for
which the bids have been received/or will be received in due course:

> 1x660 MW Harduaganj
» 2 x 660 MW Obra

> 1 x660 MW Panki

» 2 x660 MW Jawaharpur
» 2 x660 MW Karchhana

Regarding demolition of the foundation unit 1 to 8, J Power suggested that this
could be done by UPRVUNL, however, UPRVUNL informed that this can be
discussed later. However the price for demolishing should be taken into account
in the feasibility report.

For preparing the feasibility report J Power suggested that this can be got done
by UPRVUNL at their cost however, UPRVUNL informed that J Power should
arrange for this preliminary feasibility report through JICA or any other source.

J Power agreed to discuss this with JICA in the proposed meeting on 22" April
2016.

UPRVUNL informed that once the report is prepared and they find the
installation of new unit feasible at Obra ‘A’ then they will take-up the issue with
Board of Directors considering the use of existing land and resources and if
prices are comparable with new green field project.

J Power was also informed that because of a new norms given by MoEF, Flue
Gas Desulphurisation (FGD) & Selective Catalyst Reduction (SCR) would also
have to be installed and the same will have to be taken into account in the
feasibility report.



On query from UPRVUNL, J Power informed that it would take approximately
36 months to install a new unit after demolishing the old units.

J Power wanted to know whether the drawings for the foundations are available
with UPRVUNL. UPRVUNL informed that drawings are not available with them.

To proceed further it was agreed that J Power will talk to JICA for preparation of
preliminary feasibility report and on submission of feasibility report to UPRVUNL,
UPRVUNL will take up the issue with Board of Directors. In case it is found
economically feasible then a Detailed Project Report (DPR) will be prepared
and the same will be taken up at Government level to request for funding from
JICA.

UPRVUNL informed that the feasibility report should also include the cost
related to dismantling the foundation and compacting the ground.

The transmission voltage to be considered for 660 MW shall be 676 kV and the
cost up to the switchyard is to be considered in the feasibility report.

UPRVUNL also informed that the existing transmission line would not be
sufficient for 660 MW and they will have to consider instaling a new
transmission line.

After the meeting with Mr. Trivedi, we met Mr. A K Agrawal, Director (Finance).
General discussions were held with him who informed that they are getting
funds from Rural Electrification Corporation (REC) & Power Finance
Corporation (PFC) at an interest rate of about 11% without any foreign
exchange variation. In case of JICA funding, foreign exchange variation will also
have to be considered.

For the Ghatampur project the funding has been arranged from State Bank of

India (SBI). In the Ghatampur project Neyveli Lignite Corporation (NLC) owns
51% share and UPRVUNL owns 49% share.
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April 22, 2016

Subject: Yamunanagar TPS New Unit of 1 x 800 MW

A meeting was held between J Power & Haryana Power Generation
Corporation Limited (HPPGCL) at Chandigarh on 21°%' April 2016

The following were present:

J POWER HPPGCL
1. Mr. K. Meguro 1. Mr. AK. Sood, Director (Generation)
2. Mr. T. Kusuda 2. Mr. S.K. Khungar, CE (Planning)
3. Mr. Rakesh Bhargava (INDURE) 3.  Mr. Sunil Sharma, SE (Planning)
4. Mr. Yogesh Sharma (INDURE) 4.  Mr. Ashok Kumar, EE (Planning)
5. Mr. B.B. Gupta, Controller (Finance)
6. Mr. AK. Dua, SE (O&M), Panipat

J Power gave a general introduction about the activities of J Power and their
interest in setting up a new unit of 1 x 800 MW at Yamunanagar with JICA
funding.

At the onset Mr. B.B. Gupta mentioned that they have been talking into JICA for
funding of the subject project.

It was clarified to HPPGCL that JICA is interested in funding the subject project
and funds are available with JICA. JICA had requested J Power to visit
HPPGCL in connection with the above project to get the latest information with
regard to the project including coal linkage, water availability, airport clearance,
land availability, environmental clearance etc.

Based on the discussion with JICA, J Power had planned their visit to HPPGCL.

J Power also informed that the deadline of JICA to arrange funding is Autumn
2016, hence, the urgency to get the data from HPPGCL.

J Power informed HPPGCL that they would be meeting JICA on Friday, 22"
April 2016 wherein this project would also be discussed. All relevant
documents with regard to clearances etc. would be shown to JICA.

HPPGCL informed that they have been allotted a new coal block at “Kalyanpur”,
in Jhakhand State exclusively for the 3™ unit of 1 x 660 MW/1 x 800 MW. The
capacity of this unit is yet to be finalised as it depends on obtaining the required
clearances and economic feasibility.



HPPGCL informed that they had a preliminary check done by their consultant
M/s Tata Consulting Engineers (TCE) wherein they confirmed that the land
available would be sufficient for installing 1 x 800 MW unit.

HPPGCL had earlier planned to install a unit of 660 MW and had got
environmental clearance for the same. However, now that they want to change
the unit size from 660 MW to 800 MW, the terms of reference would have to be
revised and fresh clearance will have to be obtained from MOEF. As regards
other clearances from Airport Authority etc. those would also have to be
obtained for the new unit.

Airport Authority has already given clearance for the chimney height of
275 meter and the same height would be applicable for the 800 MW unit. Fresh
clearance would however be required.

As regards the coal linkage HPPGCL have been allotted the coal block for
which a Bank Guarantee of Rs. 15.5 Crores has to be given by HPPGCL by
29" April 2016. HPPGCL is arranging to submit the same. The agreement for
coal block was signed on 30" March 2016

HPPGCL informed that while planning for 800 MW unit they would be interested
in Ultra Super Critical (USC) technology.

The environmental clearance for their coal mine is also to be obtained and only
after obtaining Stage-| clearance for the coal mine, they will be in a position to
proceed for environment clearance for the power plant.

J Power informed that a new Detailed Project Report (DPR) would be required.
HPPGCL informed that they have already floated ‘Notice Inviting Tender (NIT)’
for preparing the DPR and they will proceed for preparing the project report.

The transmission of power for 660 MW unit was planned at 220 kV whereas for
the 800 MW unit it would be 400 kV. The new transmission line would have to
be erected. Haryana Vidyut Prasaran Nigam Limited (HVPNL) will take up the
work of new transmission line once it has been decided to install 800 MW as
against 660 MW.

The decision for installing a 800 MW unit would be taken up by the Government
after they find that this size would be economical.

As per HPPGCL the space for existing Ash Pond will be sufficient, however, in
case more land is required then they will procure the same. In this context
HPPGCL informed that Lapra Village has given an understanding that they will
give the additional land for the Ash Pond.

HPPGCL also informed that it would take about 48 - 60 months (April 2016 to
April 2021) to install a power plant after receiving Stage-I clearance for the coal
mine.



It would take three months for preparing a DPR after the order is placed for the
same.

HPPGCL informed that as per the environmental norms Flue Gas
Desulphurisation (FGD) & Selective Catalyst Reduction (SCR) would also have
to be installed. They have however approached the Government for getting an
extension in time for installing FGD & SCR for the old units as it difficult to meet
the deadline given by the Government for the old units.

HPPGCL also informed their intention to use Petcoke with the calorific value of
approximately 8,500 kcal/Kwh with sulphur contents of about 5% and wanted to
know whether CFBC boiler would be available in the range of 800 MW.

J Power informed that they have installed FGD & SCR for 1,000 MW units.
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June 20, 2016

MPPGCL
1. Mr. | C P Keshari, Principal Secretary, MP Government
J Power

1. Mr. M Sakurai
2. Mr. K Meguro
3. Rakesh Bhargava - Indure

Subject : Replacement Units of MPPGCL — Satpura and Amarkantak

A meeting was held on Monday, June 20, 2016 at New Delhi. The meeting originally
to be held in Bhopal was cancelled as Mr. Keshari had to come to New Delhi for
another meeting. Mr. Keshari agreed to meet J Power in New Delhi.

The following was discussed.

J Power gave a brief introduction about their company and the purpose of this
meeting. Mr. Keshari informed that he is fully aware about JICA as MPTRANSCO
has recently got a loan from JICA.

Mr. Keshari informed that MPPGCL is planning to install 1 x 660 MW unit at
Amarkantak and 2 x 660 MW at Satpura in pace of the existing old units at both the
places. At Satpura the 5 x 62.5 MW units have already been dismantled.

He wanted a concept note giving the timeline for installing the replacement units.

J Power asked Mr. Keshari’s views on installation of USC (Ultra super critical) units
instead of SC (Supercritical). Mr Keshari agreed for the advanced technology and
requested J Power to give a techno economic comparison between USC and SC
considering Indian coal, which would be available for the two power plants. They
would like to know the advantages of USC over SC before taking a decision.

Mr. Keshari informed that a project report would be prepared by MPPGCL and can
be given to J Power for them to take up with JICA.



June 21, 2016

MPPGCL

1. Mr. A P Bhairve, MD
2. Mr. Manjeet Singh, Director (Commercial)
3. Mr. A K Tailor, Director (Technical)

J Power

1. Mr. M Sakurai
2. Mr. K Meguro
3. Rakesh Bhargava - Indure

Subject : Replacement Units of MPPGCL — Satpura and Amarkantak

A meeting was held on Tuesday June 21, 2016 at MPPGCL'’s office at Jabalpur.
We first met Mr. Manjeet Singh with whom we had detailed discussions and then he
took us to meet Mr. Bhairve and Mr. Tailor

The following was discussed:

J Power gave a brief introduction about their company and the purpose of this
meeting.

Mr. Manjeet Singh informed that MPPGCL is planning to install 1 x 660 MW unit at
Amarkantak and 2 x 660 MW at Satpura in pace of the existing old units at both the
places. At Satpura the 5 x 62.5 MW units have already been dismantled.

The units at Satpura - 1 x 200 MW (Unit 6), 3 x 210 MW (Units 7,8,9) are 35 years
old and due to their high heat rate, MPPGCL will decommission these units also. The
new units of 2 x 250 MW (Units 10, 11) are working in good condition.

Coal is coming from Western Coalfields Ltd. (WCL) coalmine at Pathakheda (by
conveyor) and Penchkanal, Nagpur by road transportation. About 6 — 7000 MT is
coming from Pathakheda coal mines by conveyor belt (3 — 5 km) and about 12 —
13,000 MT from Penchkanal, Chinchinwad near Nagpur by road transport.

A PPA is signed with MP Power Management Company (MPPMC) and any
replacement of units is covered under the PPA, without open bidding.

There was a plan (with NTPC) to renovate the old units (4 nos) but due to liquidity
constraints this fell through. MPPGCL has issued a termination letter to NTPC.

Satpura — The ash pond no. 1 is full. The 2™ ash pond is available. Units
10&11 have a separate ash pond.



As MPPGCL would not like to give up the coal allocation, they plan to run the units —
6 — 9, till the time they can even if they are not performing well and also during the
construction stage of the new replacement units of 2 x 660 MW.

One unit of 660 MW will be installed in place of units 1-5, and the second unit in
place of units 6-9, therefore they plan to run the units 6-9 till atleast the construction
of the first unit of 660 MW is complete.

J Power asked Mr. Singh’s views on installation of USC (Ultra super critical) units
instead of SC (Supercritical). Mr Singh informed that with the new environment
norms they will have to adapt latest technology and USC is welcome.

As regards water, MPPGCL informed that there is absolutely no problem and that
they have got allocation for about 110 m cu.ft — the one year capacity of their
reservoir. Charges for the water are one time (per year) only irrespective of how
much is drawn. The catchment area is about 2839 acres.

Coal blocks have been sanctioned for 1 x 660 MW (Satpura) + 2 x 660 MW
(Khandwa) — Gondbehera, Ujhaini, MP near Sasan.

The manpower at present is about 2.2 /MW but now they plan to reduce the same to
0.6/MW with the installation of new more efficient 660 MW units.

The existing man power (after 7 years) at the time the new unit of 660 MW comes
into operation will also be re-deployed for the new unit.

MPPGCL posted a profit of Rs. 95 cr in FY 2015 — 16, and is profit is projected at
Rs. 300 cr for the FY 2016 — 17. This does not take care of the accumulated losses
of Rs. 3,000 cr of which Rs. 700 cr is on account of pension. MPPGCL is now
financially sound except for the accumulated losses. The old losses may continue for
5/6 years.

J Power informed that the ODA loan will be Government to Government. The
present rate is less than 4%. The loan is for the total project cost (excluding land).

Mr. Singh wanted to know the advantages (better in what respect) of JICA loan over
others like PFC and REC in order to decide that JICA is better suited to them.

MPPGCL showed their keen interest and wanted to know the following:

a. MPPGCL wanted to know JICA's criteria for evaluating a company'’s eligibility
for their loan as they would have limited funds.

Is there any evaluation format that can be made available to MPPGCL?
Is it based on Project financing or Balance sheet financing?

Financials of the project / company?

Does the interest rate include hedging for foreign exchange?

What is the tenure of the loan?

What is the moratorium period and the repayment period?
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h. What is the approximate time required for approving this loan?

The approx. time line for the new unit is as under:

One year for arranging the loan

One to One and a half years for placing the order on ICB route
Four and a half years for the erection and commissioning.

A total of about 7 years for the commissioning of the unit.

Qo oo

This in effect gives MPPGCL sufficient time to run and the later decommission the
units 6-9 at Satpura.

J Power informed that the ODA loan will be Government to Government. The
present rate is less than 4% (which will be confirmed). The loan is for the total project
cost (excluding land). The moratorium period is 10 years and the repayment period
is 15 years. Government of India guarantee will be required. The loan amount is
approx. 80 — 85% of the EPC project cost.

On a query from MPPGCL, J Power informed that the bidding for the project would
be on ICB basis based on the specifications prepared by them.

J Power informed that for them to consider the project viable, they would require, a
project report, EIA study and a letter of intention to avail the JICA loan.

J Power informed that this visit is a preliminary visit to identify projects which can be
considered for loan and they have initially identified Obra (UP) and Yamunanagar
(Haryana) for further investigation.

Amarkantak — The old units of 1 x 20 MW and 1 x 30 MW have already been
decommissioned, whereas 2 x 120 MW units have recently been retired.

After the meeting with Mr. Manjeet Singh, he took us to meet the MD and Dir(T).
Mr. Manjeet Singh briefed MD and Dir (T) about the discussions held with him for
Satpura and Amarkantak, adding that J Power is looking at 4 States — UP, Haryana,
MP and WB.

MPPGCL informed that they can provide all details to J Power / JICA as and when

required. The project reports for Satpura an Amarkantak will be prepared in about
three months. EIA work would also be taken up for these two projects.
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June 23, 2016

Haryana — Yamunanagar Power Project
A meeting was held in Panchkula in April 2016 to discuss the above project.

HPPGCL informally informed that as on date the work for preparation of a Project
report has not been awarded and various decisions for taking up this project are yet

to be taken.
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Meetings - August 2016

August 24, 2016 — UPRVUNL, Lucknow

UPRVUNL

1.

Mr. B S Tewari, Dir(T)

2. Mr. Rakesh Trivedi, Dir(P)
3. Mr. Ashok Rathi, CE, O&M
J POWER
1. Mr. K Meguro
2. Mr. T Kusuda
3. Mr. Chandan Mishra (Indure)
4. Rakesh Bhargava (Indure)

The following points were discussed:

1.

Copies of the pre-feasibility report, prepared by JPower / Indure for
replacement of units 1-8 at Obra ‘A’ Power Station, by 1 x 660 MW USC unit,
was handed over to UPRVUNL.

The plot plan for installation of a new Ultra Super Critical (USC) unit of
660 MW was discussed at length.

UPRVUNL wanted to know if two units of 660 / 800 MW could be installed in
the existing space.

. It was explained to them that with the constraints at site, wherein the

proposed site is surrounded by the Marshalling Yard, Railway tracks, Coal
handling Plant, water canal, transmission lines etc, there is not enough space
to install two units of 660 / 800 MW units.

Various options of relocating the cooling tower, water system and other BOP
auxiliaries were discussed but it was explained to them that due to the existing
facilities at site which are required for Obra ‘B’ 5 x 200 MW units, it was not
practically possible to accommodate 2 units with all the auxiliaries in the
existing space available.

It is practical to relocate the existing facilities required for running the Obra ‘B’
Power Station.

In case this relocation aspect is to be considered then the cost would shoot up
drastically making the project unviable.

Constraints of availability of land already in possession of UPRVUNL were
also discussed.
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9. UPRVUNL informed that unit no. 7 (100 MW) is under-going renovation and
as such, would not be available for dismantling, immediately.

10.1t was informed to them that the installation of a new unit would take a few
years and by then unit no. 7 could also be considered as obsolete. In any
case as per the CEA report, it was also suggested to dismantle the old units
1 — 8 of Obra ‘A’ power station.

11.After deliberations it was unanimously agreed that installation of one unit of
660 / 800 MW is practical at the available site. The unit size can be decided in
due course.

12.UPRVUNL informed that they will put up this proposal in the meeting of the
Board of Directors (BOD) which is to be held at the end of this month, in order
to get a formal approval from the Chairman, UPRVUNL, before proceeding
further.

13.J Power informed them that a DPR and EIA report will be required by JICA for
considering the financing of the Obra replacement unit to which UPRVUNL
informed that after getting their Board ‘s approval, they will get the DPR
prepared and get an EIA study conducted.

14.During discussions it was also informed to them that MPPGCL, Jabalpur has
already gone ahead by placing an order on DESEIN for preparing the DPR for
Amarkantak TPS. The tender for preparing a DPR for Satpura TPS has also
been floated.

15.Director (Projects) of UPRVUNL advised the CE (R&M) to prepare a note,
within three days, for the BOD, in association with CE (PPMM).
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August 26, 2016 — DVC, Kolkata

DVC

1.
2.

Mr. Andrew W K Langstieh, IA&AS
Mr. Pulak Datta, ED (Projects)

J POWER

1.
2.
3.

Mr. K Meguro
Mr. T Kusuda
Rakesh Bhargava (Indure)

The following points were discussed:

1.

o 0 kW

J Power gave a brief introduction about their company and informed DVC the
purpose of their visit.

DVC informed:

DVC informed that in Durgapur units 1&2 (2 x 75 MW) are shutdown. Unit 3 (1
x 140 MW) was shutdown long back whereas in Chandrapur Units 4, 5, 6 are

dismantled and units 1, 2&3 (3 x 130 MW) are likely to be shutdown in due
course.

DVC has surplus capacity of 1,500 MW to sell.
In the present power scenario, there are no takers for the excess power.
DVC has no plans to add any more units for a few years.

The FGD installation will cost around Rs. 1.5 cr/MW. Instead of cheaper
power, this will increase the cost of power.

They plan to consolidate the existing setup, and will not be investing in new
projects.

DSP Unit no. 4 is to be retired. Any renovation will not be economical.

DVC did not show any interest in investing in new power plants, hence were not
interested to talk about JICA loan.
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August 26, 2016 — WBPDCL, Kolkata

WBPDCL

1.
2.
3.

Mr. Santanu Basu, IAS, CMD
Mr. Debkumar Gupta, Dir (F&A)
Mr. Indranil Dutta, ED (Proj. & PIg.)

J POWER

1.
2.
3.

Mr. K Meguro
Mr. T Kusuda
Rakesh Bhargava (Indure)

The following points were discussed:

1.

J Power gave a brief introduction about their company and informed WBPDCL
the purpose of their visit.

WBPDCL informed:

. Sagardighi / Bakreshwar — 660 MW unit

WBPDCL informed that they are interested to install 1 x 660 MW at
Sagardighi on priority.

Bakeshwar unit of 1 x 660 MW is not on priority. It will come up in the next
5 year plan. It is not in the rolling plan, as on date.

Sagardighi — TOR has been given by MOEF for 660 MW unit. Earlier the TOR
was for a 500 MW unit but it was changed to 660 MW unit. DPR has also
been prepared for 660 MW. A copy of the DPR was given to J Power.

Debt portion will be Rs. 3,500 cr. 70% financing will be required. Equity of
about Rs. 770 cr. Will be provided by State Government.

WBPDCL is already in touch with JICA representative — Ms. Aditi Puri — and
clarifications to their queries have also been replied to by WBPDCL. A copy of
the correspondence between JICA and WBPDCL was given to J Power.

7. The DPR takes care of the new MOEF norms of installing a FGD and SCR.
8. The project cost, as per the DPR is Rs. 3,695 cr for the 660 MW unit, i.e. Rs.

5.6 cr IMW. (JY 9.52cr/MW)
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9. The rate of JICA loan is about 0.15 — 0.2% (rate taken from Kolaghat project),
and the hedging charges are about 7.5%, say the total interest rate would be
about 8 %, which is far lower than PFC (11.5%) and SBI (10.2%).

10. Six mines have been allotted to WBPDCL for coal mining out of which 4 MDO
(Mine Development & Operator) have been selected. Two mines will start
operating from January 2017. The total capacity is about 500 mMT. The lease
period of the mines is about 30 years.

11.The first 500 MW unit was commissioned in November 2015, the second unit
is expected to be commissioned soon. The capacity of the third unit of
500 MW has been changed to 660 MW.

12.For the 660 MW unit - the following is available:
i. Land
ii. Coal (own mines)
iii. Water allocation (total capacity 60 cusecs),
iv. Common facilities have been already built
V. Ash disposal area

13.As on date WBPDCL has excess power. The State Government (State Power
Ministry) is projecting a higher demand for power in the next two years, hence
they will require more power.

14.The pumped storage projects are under WBSDCL — WB State Distributing
Company Limited.

15.WBPDCL was keen on obtaining JICA loan for Sagardighi.

B. Kolaghat — Units 1, 2, &3

1. FGD is to be installed in Unit no. 3 first.
2. They are in touch with JICA for this project — with Ms. Aditi Puri.

C. Battery Storage system for Grid Power

1. Mr. Santanu Basu, CMD - showed interest in installing 10 — 15 MW storage
capacity for each power station.

2. They have seen Battery Storage for Grid Power in USA. This helps in plant
load to be stable. Technology is available with USA. AES has installed one
such unit in USA.

3. The batteries for this unit are made in Japan.

4. CMD wanted to know whether this technology is available in Japan and
wanted to discuss this further. Financing for this can also be discussed from
Japan (JICA).
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5. 85% recovery within 12 hrs.

6. CMD was interested to discuss Technology and Financing from Japan & JICA
respectively.
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October 20, 2016

UPRVUNL

Meeting held on 18/10/2016 in Indure’s office, New Delhi
The following were present:

J Power UPRVUNL Indure
Mr. M Sakurai Mr. B S Tewari Dir(T) Mr. N P Gupta
Mr. K Meguro Mr. R K Trivedi Mr. Chandan Mishra
Mr. S Chakravarty Rakesh Bhargava

The Preliminary Feasibility Report was given to UPRVUNL in August.

J Power explained the procedure for obtaining the Japanese ODA loan
and gave them a flow chart. JPOWER identified the work that has to be
carried out by UPRVUNL before JICA can take it up at their end. It would
be a Government (Japan) to Government (India) loan.

UPRVUNL has not yet put up the case in their Board for getting an official
approval to proceed with the project, even though the case has been
discussed with the Board members informally and they have approved of
it.

They expect to do so in the next Board meeting expected in November.
They are very keen for this project.

During discussions on the layout UPRVUNL suggested to consider 2 x
660 MW units as against 1 x 660 MW by using the space of Units 6, 7 & 8.

UPRVUNL requested J Power / Indure to look into in this aspect and plan
a trip to Obra wherein Director (Technical) would also like to accompany.

UPRVUNL, internally has to decide and nominate a Chief Engineer for
this work. Mr Tewari advised that Mr. Rathi CE will be the co-ordinator.

Mr. Tewari promised to move fast on this.
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October 19, 2016

MPPGCL

— Meeting held on 19/10/2016 in MPPGCL'’s office, Jabalpur
— The following were present:

J Power MPPGCL Indure
Mr. M Sakurai Mr. A P Bhairve MD Rakesh Bhargava
Mr. K Meguro Mr. A K Tailor Dir (T)

Mr. Manjeet Singh Dir(C)

Mr. H S Namdeo CE

Mr. Saxena Addl. CE

10.

First the meeting was held with Mr. Manjeet Singh, Mr. Namdeo and
Mr. Saxena. After this meeting, the meeting was held with MD to apprise
him of the developments.

J Power explained the procedure for obtaining the Japanese ODA loan
and gave them a flow chart. JPOWER identified the work that has to be
carried out by MPPGCL before JICA can take it up at their end. It would
be a Government (Japan) to Government (India) loan.

MPPGCL informed that the reports for Satpura (Sarni) and Amarkantak
would be ready by mid November 2016.

A copy would be given to J Power.

They will take out a tender for conducting EIA study for the two projects by
the end of November (which was changed to October in MD’s office)

They have had discussions with CEA also on these projects.

CEA informed that they have an MOU with J COAL for preparing the
Feasibility Report.

J Power informed that it would not be necessary to carry out a Feasibility
Report by J COAL as the work of F/S report / DPR is already underway.

MPPGCL informed that the Satpura project is already under dismantling
and also shared some photographs of the project site. The work is
expected to be completed by November 2017 as per the contract.

MPPGCL was wondering as to why this loan did not get through earlier
(about 2-3 years back). Probably it was because of the bad financial
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11.
12.

13.
14.
15.

position of MPPGCL at that time. Now MPPGCL is in a sound financial
position as informed by them.

MPPGCL will give a copy of their balance sheet to JPower.

Investment decision will be taken up in the 13th Five year Plan — April
2017 — March 2022. However MPPGCL will put in all efforts to put this in
for approval in the current 12th Five Year Plan — ending in March 2017.

The Board meeting is expected to take place in November.
The layout for Satpura was discussed in Mr. Namdeo’s office.

A copy of the MPPGCL'’s order for dismantling was given to J Power for
their reference wherein the time schedule is shown.
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Attachment - 2

Obra ‘A’ Replacement Area and those Facilities

Obra ‘A’ Thermal Power Station Switch Yard

Water intake CWP Pump house (for Obra ‘B’)

Water intake channel Scrap yard



Obra Dam (Lower stream) Obra Dam (Upstream)

Coal storage yard (A) Coal storage yard (B)

Coal unloading facilities Coal transportation
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(Draft)
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OBRA TPS

Uttar Pradesh Rajya Vidyut Utpadan Nigam Limited
(UPRVUNL)

Electric Power Development Power Co., Ltd.
(J-POWER)
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PROJECT HIGHLIGHTS

Owner Uttar Pradesh Rajya Vidyut Utpadan Limited
(UPRVUNL)

Project Obra Thermal Power Station, Obra,
Sonebhadra District, Uttar Pradesh, India

Plant Capacity 660 MW

Plant Configuration 1x660 MW

Location In the area after dismantling Obra ‘A’ TPS (5 x

50 MW & 3 x 100 MW) units within the
premises of existing Obra Thermal Power Plant.

Distance from Varanasi City : 115 km

Distance from Obra town 1 km

Latitude : 24 27’'N

Longitude : 82 59'E

Height above MSL : 76 Metres

Seismic Zone : lll as per IS : 1893-2002

Nearest Railway Station

Obra Dam

Nearest National Highway

Varanasi- Shakti Nagar : 8 km

Nearest Airport

Varanasi : 120 km

Nearest Port

Mumbai : 1,532 km

Land Requirement A.Within the plant Areain Acres
boundary
1. Main plant & 16.00
equipment’s
2. Switchyard 4.00
3. Water facilities 31.00
including Cooling
tower
4. Coal Handling Plant 24.00
5. Misc. (Plant Boundary, 23.00
Road etc.)
6. Green Belt 33.00
Total (A) 131.00
Outside the plant
boundary
1. Ash Dyke area 150.00
Total (B) 150.00
Grand Total (A+B) 281.00
Meteorological Data
Ambient temperature e Daily maximum (mean) 29.1°C
e Daily minimum (mean) 24.3°C
Relative humidity e Maximum 83°C
e Minimum 23°C
Rainfall e Maximum per annum 1,969 mm
e Average per annum 1,948 mm
Wind Speed 26 kmph

Source of Water

Obra dam
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Water Requirement 1,730 ms/hr.

Cooling System Closed cycle cooling system with Induced Draft
Cooling Tower

Primary Fuel & Source Coal from NCL & CCL coal mines

Support Fuel & Source LDO/HSD from nearest refinery/oil depots

Fuel Requirement

e Primary fuel (Coal) 2.99 mtpa

(With GCV of coal as 3,700 kcal/lkg Station
Heat Rate 2,248 kcal’kwh at 85% PLF).

e Support fuel (LDO/HSD) | 5,780 KL per year

Transportation

Coal By Railway System

Support Fuel By Railway System

Steam Generator Steam Generator will be of Ultra-supercritical

pressure parameters, balanced draft furnace,
single reheat, radiant, dry bottom type, suitable
for outdoor installation designed for firing
pulverized coal as main fuel.

Steam Turbine The Steam Turbine will be multi cylinders,
tandem compound single reheat, regenerative,
condensing unit directly coupled to AC Generator
giving a continuous rated output at generator

terminals.
USC'’s Steam Condition: 270 ata, 600/600°C.
FGD Wet / Dry type Flue Gas De-Sulphurising
System (FGD) for SOx control.
SCR Selective Catalytic Reactor (SCR) for NOx
abatement
Station Operation Philosophy | Base Load
Chimney One single flue chimney of 275 meter high
Power Evacuation plan Through 400 kV transmission lines
Project Commissioning 45 months from ‘Zero date’.

Schedule
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1.0 INTRODUCTION
JICA has conducted Preliminary Feasibility Study for 1 x 660 MW Super
Critical Unit in place of Obra ‘A’ TPS (5 x 50 + 3 x 100 MW) units in 16" &
17" June, 2016.
The study including collecting information and investigating the current
status of existing Obra Thermal Power Station. The details of Obra ‘A’ TPS
are as follows:
Table: 1
Date of
stage [units No| T35 | Capacity | synchronization|  Commercial
Operation
1 50 MW 50 MW 15.08.1967 15.08.1967
2 50 MW 50 MW 12.02.1968 11.03.1968
'A'TPS 3 50 MW Deleted 13.10.1968 13.10.1968
4 50 MW Deleted 11.06.1969 16.07.1969
5 50 MW Deleted 30.07.1971 30.07.1971
6 100 MW Deleted 04.10.1973 04.10.1973
'‘A'TPS 7 100 MW 94 MW 14.12.1974 14.12.1974
8 100 MW 94 MW 15.09.1975 01.01.1976

Obra ‘A’ TPS, Units # 1 to 8 are not operating and hence are to be
replaced (scrap-and-build) by Ultra-Super Critical (USC) thermal-power
plant with highly efficient units.

The main purpose of This Preliminary Feasibility Study Report (the
Report) is to confirm the most important criteria for planning TPS such as
availability of land, fuel, water and acceptability from environmental
considerations.

The findings will serve as basic information for considering Japanese ODA
loan assistance and will be followed by due needs assessment with
respect to complete replacement, together with cost-benefit analysis.

Preliminary Feasibility Report has been prepared as per Central Electricity
Authority (CEA) guidelines and Central Electricity Regulatory Commission
(CERC) / State Electricity Regulatory Commission (SERC) norms.
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OVERVIEW OF CURRENT FACILITIES

Obra ‘A’ TPS consists of Units 3 to 6, these are already retired, and Units
# 1, 2, 7 & 8 are currently in operation as per UPRVUNL record. Refer
Table: 1.

Facilities for Replacement

(1)

(2)

3)

(4)

Site for power generation facilities

The site of the power station consists of those for Obra ‘A’ (Units 1
to 8) and Obra ‘B’ (Units 9 to 13). There is a linked turbine building
for Obra ‘A’ and B.

The coal storage yard is located on the south east side behind
the stacks of Obra ‘A’, which can be connected to the coal stock
yard for Obra ‘B’ in emergency. Further to the southeast, there is
a railway for transporting coal.

The facilities of switchyard and its land on the northeast side of
Obra ‘A’ are owned by UPRVUNL.

There is no site available for a new 660 MW unit except for the site
of existing units inside the power station compound.

Coal transportation facilities

There is a railway coal transportation facility. The annual coal
receiving amount is approximately 5 million tons for Obra ‘A’ and
Obra ‘B’. the total coal consumption at Obra ‘A’, units #1,2,7&8
currently in operation, is approximately 1.2 million tons in 2010- 11.

Fuel supply

Obra ‘A’ power station mainly uses domestic coal (raw coal)
available in the surrounding area, and thus has a stable supply.

Ash pond

The ash pond has an area of 75 ha. Land preparation was
minimized by developing the ash pond utilizing the natural terrain.
Bottom ash from Obra ‘A’ and B is transferred to the ash pond as
slurry. Before the pond is filled up, the existing dyke will be raised
to provide capacity for 25 to 30 years (for Obra ‘A’ and ‘B’).

Currently, discharge water from the ash pond (ash water) is treated
through sedimentation before release into the nearby river. The
Discharge water from the ash pond (ash water) is measured once a
month to monitor oil content, pH and turbidity.

The existing ash pond has a clay layer at the bottom to
prevent penetration of ash water.
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Raw water supply system (cooling water, etc)

Raw water is supplied from the Obra Dam located close to the
power station. The water from the dam is mainly used for
condenser cooling, and then returned to the dam (a once-through
system). Obra ‘B’ uses the same system.

Waste water

Waste water from the power station is released directly to the
nearby river without treatment.

Transmission lines

While the switchyard faciliies are owned by UPRVUNL, the
power generation company, the transmission lines are owned by
UPPTCL, the power transmission company. The electric power
from Obra ‘A’ is transmitted from the 220 kV switchyard and that
from Obra ‘B’ from the 400 kV switchyard.

Access condition for heavy load equipment

Obra power station has witnessed the transportation of heavy
load equipment for 200 MW units while the main road before
branching out toward Rihand near the power station has been
utilised for the transportation of heavy load equipment for 500 MW
to 660 MW units.

New project (Obra ‘C’)

Near the existing power station (approximately 1.5 km to the
northeast), the site of Obra ‘C’ plant (660 MW x 2) exists. Price Bid
for Obra ‘C’ was already open. Land has been secured, and part of
it is being leveled.

Environmental regulations and social considerations

Main environmental regulations are as follows.

Criteria and current conditions of flue gas at stack outlets, waste
water and noise:

(@)  Flue gas at smokestack outlets
(b)  Waste water
(c) Noise: The noise limit is 90 dB (1 m from machine)

(d)  Environmental monitoring: Regulatory objectives (quality of
ambient air and water) required by law are measured and
the environmental monitoring report containing the
measured data is submitted to CEA every month.

(e)  Utilization of coal ash: Currently, ash is not efficiently
used (utilization is around 10% total for Obra ‘A’ and B’) and
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the majority is disposed of in the ash pond. The power
station aims at achieving the target set by the Ministry
of Environment and Forestry in November 2009 (utilization
of fly ash shall be 100% by 2014 for coal/lignite thermal
power stations in operation at that time or by 4 years
after COD in the case of new power station after that time).

Problems concerning the social circumstances: The SPM
emission exceeds the standards at the stack outlet. The
SPM emissions are higher at Obra ‘B’ and they exceeded
6,000 mg/Nm3 at the stack outlet of Units 10, 12, and 13.
ESP of Unit 9 is under R&M and ESPs of Units 10, 11, 12
and 13 are planned to use R&M for reducing dust in
accordance with the instruction of the state Pollution Control
Board. The EIA report for Obra ‘C’ describes the total
amount of dust emissions of Obra ‘A’, ‘B’ and ‘C’.
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BASIC REQUIREMENTS

Infrastructure Requirements

A power station requires a number of basic inputs such as land, fuel, water
etc. Installation of power station is primarily governed by the following
basic considerations:

(1)  Dismantling work

(2)  Site Restoration

(83)  Availability of land

(4) Rail / Road accessibility

(5)  Availability of fuel

(6)  Availability of water

(7) Load demand / Power absorption plan

(8)  Environmental consideration

(99 Recommendations

The most important criteria for selection of site for TPS are
availability of land, fuel, water and acceptability from environmental
considerations.

Site Features

The project site is occupied after dismantling of Obra ‘A’ TPS within
the boundary of existing Obra TPS. Nearest Railway station is Obra
Dam. Varanasi Airport is 125 km away.

The site is located under Seismic Zone-Ill as per IS: 1893-2002.

Site features and adequacy etc. has been examined in details in the
Report. However, these are briefed below.

(1)  Dismantling Work

Dismantling activities are initiated after completing the engineering
and planning process for the new unit(s) proposed to be
installed on the land cleared after dismantling. The sequence of
activities will be determined at the time of dismantling, but typically a
sequence would include the following items:

(@) Removing coal yard equipment, including unloading
structures, conveyors, transfer towers, and reclaim systems.

(b)  Removing above-ground storage tanks

(c) Removing large equipment from rooftops or at higher
elevations

(d)  Removing equipment that must be removed prior to start of



(i)
()
(k)

(v)

Page 8

boiler structure removal, including fly-ash handling, coal
handling, burner fuel supply, scrubbers, air and flue gas
ducts, etc.

Removing electrostatic precipitator and bag houses by
cutting casings and connecting gas ducts

Removing the top of the boiler enclosure to allow access to
the platens

Removing the boiler water walls

Removing steam drum and de aerator by severing all
connections and lowering to grade

Removing boiler structural steel
Disassembling the turbine/generator and condenser

Removing all other equipment and components required
prior to structures demolition

Removing the turbine building superstructure and interior
floors

Blasting/dismantling  the  concrete  turbine-generator
pedestal(s)

Removing siding from buildings
Dismantling steel framing
Demolishing structural concrete
Removing the stack(s)

Removing cooling tower(s) and / or cooling water intake and
discharge structures

Removing all other site structures within the scope of the
dismantling program

Sorting and organizing materials for pickup by the scrap
dealer(s)

Size reducing concrete rubble to enhance its suitability for
backfill

Removing any temporary services used to support the
dismantling effort (lighting / ventilation / electrical /
groundwater management)
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Site Restoration

Site restoration activities are initiated following completion of the
dismantling operations. The objective of site restoration in this
estimate is to restore the station grounds to a configuration that
does not pose a safety hazard, and plant vegetation for erosion
control As such, landscaping will be limited to grading, placement
of top soil, and seeding. A typical site restoration sequence would

be:
(a)

Backfill below grade voids with recycled concrete rubble
(reinforcing steel removed from concrete) or with additional
fill, if necessary

General grading of the station

Placement of top soil or other suitable surface material
necessary to maintain erosion control

Landscaping to the extent necessary to re-vegetate the
station (grass or similar plant materials)

Demobilizing personnel and equipment

Land for main plant & equipment

a) Land for main plant and equipment will be available
after decommissioning and dismantling of Obra ‘A’
TPS (5% 50 + 3 x 100 MW units).

b) For providing space for 400 kV switchyard, existing
220/132 kV switchyard of Obra ‘A’ TPS will be
dismantled and existing 5 nos. 220 kV & 3 nos.
132 kv outgoing feeders bays from switchyard of
Obra ‘A’ TPS will be relocated.

c) On decommissioning of Obra ‘A’ - TPS, the CW pump
House and the intake pond of Obra ‘A’ TPS will
become defunct. The CW pump house will be
dismantled and the intake pond will be reused to
provide space for the water facilities, cooling towers
etc. of the proposed new unit.

d) Adequate area for coal storage and handling
facilities is available. The coal feeding facilities of
Obra ‘A’ TPS will be dismantled to provide new coal
handling system for the proposed unit.

Ash dump area

For dumping of ash, land has been originally provided for all



(4)

()

(6)

(7)

Page 10

the Obra ‘A’ TPS of the existing units land will be used
for material storage & fabrication yard. Over the period the
ash dump area has been filled up. A new ash dyke area of
150 acres is being developed adjacent to the proposed ‘C’
TPS ash dyke.

Ash dump area requirement based on MoEF notification
dated 03.11.2009, is 50 Ha for 500 MW capacity having
ash content in coal as 45%.

(c)  Green Belt

Green belt will be developed as per MOEF guidelines in the
area.

Rail/Road Accessibility

The nearest town Obra is about 1 km from site which is
connected through railway head (broad gauge) is at Obra Dam.
The site is also well connected by road to National Highway
(Varanasi-Shakti Nagar). Road network is already available for
approach to site.

Dedicated railway link from Obra Dam Railway siding to site is
available for the transportation of coal and fuel oil for the proposed
power plant. The rail system will be augmented/new system will be
developed based on the study of the Consultant assigned for the
work. No problem is envisaged in accessibility and transportation of
heavy equipment to site by road or rail.

Source and availability of Fuel & transportation

Coal requirement will be about 2.99 mtpa. Coal for existing stages
of the power station is received from NCL & CCL by rail system.
For the proposed unit, coal linkage will be as granted by NCL/CCL.
Coal will be transported by Indian Railway System.

Support fuel will be transported by Indian Railway system. Start-up
/support fuel for the proposed project will be LDO/HSD.

Source and availability of Water

Water requirement of existing power station is being met from Obra
Dam constructed on Son River for the TPS.

Power evacuation facility

The generated power from the power plant switchyard will be
evacuated at 400 kV voltage level, 400 kV switchyard will be
provided. For power evacuation, there will be 10 nos. bays in
switchyard. There will be two (2) nos. outgoing feeders to the
destinations as may be identified by UPPTCL.
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Environmental aspects

The Power Plant will be developed based on the guidelines of the
State Environmental Authorities and that of MoEF. Suitable
provisions will be incorporated in the design of buildings,
structures, and selection of equipment so that there are no
adverse effects due to emissions, noise, and contamination of soil,
water and air.

One single flue stack of 275 meter will be provided for 660 MW unit
for wider dispersion of pollutant as per environmental guidelines.

UPRVUNL will approach Expert Appraisal Committee of MoEF
for obtaining Terms of Reference (ToR) once the ToR presentation
before the committee is held, the ToR letter is usually issued by
MoEF (usually within a month) and consist their recommendation
which need to be complied to in the EIA report.

RECOMMENDATION
Replacement plan for Obra TPS

After due consideration of availability of land, fuel, water and
acceptability from environmental considerations ect., it is
recommendable to construct One (1) Unit of Ultra-supercritical
(USC)thermal power plant on the dismantled and restored
land by utilizing current existing resources like water from OBRA
dam, existing coal linkage subject to comprehensive cost-benefit
analysis.
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TECHNOLOGY & UNIT RATING
Adoption of Ultra-Supercritical Technology (USC)

The proposed 660 MW units will have Ultra-supercritical steam parameters
to achieve higher efficiency and hence, lower cost of generation. Steam
parameters of Ultra-supercritical technology are as follow:

Pressure : 270 kg/cm? (a)
Main Steam Temperature : 600°C
Reheat Steam Temperature : 600°C

The main advantages of adopting higher unit size of 660 MW with
Ultra- supercritical parameters are brought out below:

(1)  From Plant Performance Point of View:
e Reduction in coal consumption.
¢ Reduction in Ash generation.
e Reduction in effluent gasses to atmosphere.
¢ Reduction in suspended particulate matters to environment.

e Better performance during off-design operation due to variable
“Evaporate End Point”.

(2)  From Operation Point of View
e Better heat rate at full load as well as partial load.

e Lesser percentage of auxiliary consumption, hence increase in
net power export.

e Lesser start-up time and hence less consumption of start-up
fuel and power.

e Quicker load following capabilities i.e. better response to load
rise / fall.

e Lesser consumption of cooling water.
e Boiler drum is eliminated hence no need of level control.

e More favorable for frequent start / stop even for two-shift
operation.

e Lesser requirement of service like compressed air; water etc.
because of reduction in number of units.

(3) From Plant Upkeep Point of View

e Lesser requirement of manpower for the operation &
maintenance.

e Lesser number of equipment to maintain, hence lesser
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inventory.

e Increase in cost due to expensive materials to withstand
higher pressure and temperature is off-set for reduction in size
of balance of plant as well as number of units.

Ultra-Supercritical Pressure power plant is envisaged in view of
above indicated benefits.
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TECHNICAL FEATURE OF THE BOILER & TG PLANT

Steam Generator

The steam generator will be Ultra-supercritical technology designed for
firing coal as primary fuel, balanced draft furnace suitable for semi-
outdoor installation. Boiler including auxiliaries will be designed for
operation with 100% coal.

(1)  Draft System

(2)  Air Heater

(3) Coal Feeding and Burning System

(4) Coal Mill Rejects Handling System

(5)  Secondary Fuel Oil System

(6) Soot Blowing System

(7)  Electrostatic Precipitators (ESP)

(8) Flue Gas De-Sulphurising System (FGD)

(9)  Selective Catalytic Reactor (SCR) for NOx abatement

Steam Turbine and Auxiliaries

The turbine component and its auxiliaries will be designed and selected
to meet the stringent requirements in respect of superior thermal
performance, excellent product reliability & operational flexibility.

The turbine will be designed based on modular design approach that
divides the turbine into three main parts:

e High-pressure (HP) section

e Intermediate-pressure (IP) section and

e Low-pressure (LP) section

The turbine will have one single flow HP, one double flow IP and two
double flow low-pressure cylinders exhausting downwards into
condensers. All components will be selected based on long-proven
records and standardized modules. The turbines will be of the tandem
compound design. The individual shafts of the cylinders and the
generator rotor shaft will be coupled rigidly together.

TURBINE AUXILIARIES

(1)  Gland Steam Sealing System

(2)  Oil System

(3)  Control Fluid System

(4) Governing Systems

(5)  Turning Gear



(6)
(7)
(8)
9)
(10)
(11)
(12)
(13)

Turbine Protection System
HP-LP Bypass Station
Condensing System

Air Extraction

Condensate Extraction Pumps
Regenerative Feed Heating Cycle
Boiler Feed Pumps (BFP)

Lube Oil Purification System
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DESCRIPTION OF MAJOR SYSTEMS

Mechanical Systems

Coal Transportation, Unloading Facilities and Handling Plant

The coal will be transported to power plant from coal mines through Rail
system.

The Coal Handling Plant (CHP) will be designed to operate throughout the
year with coal with calorific value of 3,700 kcal/kg.

The Coal Analysis is enclosed as Annexure —6.1.

Gross Station Heat Rate of 2,248 kcal/kwh, the coal requirement for all units
works out at full load with GCV of coal as 3,700 kcal/kg as:

Tonnes per hour (tph) 1x660x2,248 =400.99
3,700

Tonnes per day (tpd) 9,623.72

Million tonnes per year at 85% PLF (mtpa) | 2.99

2 Nos. Wagon Tippler Complex are proposed so that stock building and
rake unloading operations can be carried out expeditiously.

Suitable Marshaling Yard shall be provided as per requirement of Wagon
Tippler Complex.

Fuel Oil System

A fuel oil system for boiler start-up as well as for flame stabilization
during low load operation will be provided. Essentially HSD will be
used for the boilers. However, for ignition of furnace Light Diesel Oil
(LDO) will be utilized.

Ash Handling Plant

The ash handling system will be designed to meet the following
requirements:

1. | Coal consumption at full load per hour X 400.9 THP
2. | Ash content X 41%

3. | Ash generated : 164.41 TPH
4. | Bottom ash generated 20% X 32.88 TPH
5. | Coarse ash generated 10% : 16.44 TPH
6. | Fly ash generated 90% X 147.96 TPH
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Ash pond

Adequate area of ash pond shall be located at approx. 4 km from plant
boundary for the proposed unit.

PLANT WATER SYSTEM
Raw Water

Consumptive water requirement of 660 MW will be made available by
pumping from Obra Dam to water treatment plant for plant water
requirement.

Water is required in a thermal power station for:
(1)  Cooling Tower make-up.

(2)  Auxiliary cooling water system - Water for bearing cooling and
other auxiliary systems through closed loop circulation

(3)  Boiler make-up.

(4) Potable water

(5) Plant services

(6)  Fire fighting

(7)  Ash handling

(8) Flue gas desulphurization

Composite Water Balance
The Raw Water Analysis is enclosed as Annexure — 6.2 & Composite
Water Scheme is enclosed as per Annexure — 6.3.

The consumptive water requirement of 1 x 660 MW unit is worked
out as follows:

DM Water Requirement Unit Quantity

Make-up water in power cycle cu.m/hr 21

DM CW make-up cu.m/hr

Stator Cooling make up cu.m/hr

Chemical dosing cu.m/hr

Condensate polishing unit regeneration cu.m/hr

DM regeneration cu.m/hr

w
hmm_‘_‘_‘

Total cu.m/hr

DM streams (1 operating + 1 standby) each of
capacity 40 m3/hr.

Potable water cu.m/hr 5

-_—

DMF backwash waste water cu.m/hr

Total cu.m/hr 40
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DMF streams (1 operating + 1 standby) each
of capacity 50 m3/hr.
B. | FILTERED water requirement
a. Feed_ to DM plant including regeneration cu.m/hr 40
requirement
b. | Service water cu.m/hr 35
b. | AHP seal water requirement cu.m/hr 140
c. | FGD Water cu.m/hr 130
d. | CW Makeup cu.m/hr 1380
Total cu.m/hr 1725
Raw water requirement cu.m/hr 1730
6.2 ELECTRICAL SYSTEM
The electrical system will be designed to assure high reliability of
operation and high availability of the power plant through use of
proven equipment conforming to International Standards, Codes and
Practices and adequate level of redundancy. The electrical systems &
equipment will also have to comply with the guide lines issued / notified
by Indian Statutory Authorities viz. the Central Electricity Authority (CEA),
Central Board of Irrigation & Power (CBIP), Indian Electricity (IE) Rules
& Act, National Electrical Code (NEC), etc.
1. Rated continuous active power output, kW 660,000
2. Rated Power Factor 0.85
3. Rated terminal voltage, kV 21~27
4. Rated Frequency, Hz 50
5. Rated Speed, RPM 3,000
6.2.1 Switchyard

In existing Obra ‘A’ switchyard total 8 Nos. of outgoing bays (5 Nos. of
220 kV & 3 Nos. of 132 kV) with 2 Nos. of ICT (220/132 kV) for Obra Hydro.

400 kV New Switchyard (proposed)
Power generated will be stepped up to 400 kV for evacuation.

For evacuation of power 400 kV Gas Insulated Switchyard is considered.
The configuration of 400 kV GIS shall be follows:
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Description No of bays

Generator Transformer Bays 1

Line Feeder Bays 2
Station Transformer Bays 2
Bus Reactors 1

Bus VTs 2
400/220 kV ICT 2
Total 10

The two (2) Nos. of 400/220 kV ICT shall be connected to the existing
220 kV Switchyard.

Control and Instrumentation
Composition of Control system are including following systems;

(1)  Distributed Digital Control System (DCS)
(2)  Operation, Monitoring & Diagnostic System
(3) Communication System

(4) Interface with other Systems

CIVIL AND STRUCTURAL ENGINEERING ASPECTS
Basic Design considerations

The plot of land for the proposed project is fairly level. The site
elevation generally varies from 190m to 150 m above MSL. The plant
grade level will be formed above the HFL of the area and will be finalized
during detailed engineering stage.

Type of foundations will be decided based on the geotechnical
investigation.

The power station is located under Zone - Il as per IS: 1893 (part-
[) :2005. Analysis and design of structures to resist the seismic forces will
be carried out as per the provisions of IS: 1893. The applicable zone
factor will be considered during detailed engineering.

The applicable design wind pressure will be computed during design of
buildings and structures as per IS: 875 (latest version) for the zone in
which the proposed power station is located.

Existing Foundation & Soil Condition

In existing Obra ‘A’ TPS has no piling in existing foundation. The main plant
area is generally open type foundation in maximum depth up to 8 meters.
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In this area soil type is rocky soil based on recent Obra ‘C’ TPS soil data.

(1)  Special Foundation Requirements for Rotating Equipment

The foundation systems for rotating equipment will be sized and
proportioned not to exceed the bearing and settlement criteria
and to assure satisfactory performance of the equipment. In
addition to all rotating equipment will be provided with vibration
isolation spring system mounted foundations. The vibration
isolation system supplied will be of proven make, the vibration
isolation foundation system will be provided for Turbo-generator,
Boiler feed pumps, ID/FD/PA fans, Coal mills and Coal crushers.

(2)  Structural Works

Structural works will be designed for dead-load plus adequate live-
load plus worse of wind load and earthquake load with importance
factor of

1.5 and seismic load as per IS: 1893 as applicable for zone-llI.

Roads & Culverts

The roads in the plant area will be of adequate thickness and width as
per requirement of various areas. It is proposed to have wet mixed
macadam (WMM) roads during construction stage and the same will
be finished with asphalt surfacing during completion stage. Adequate
plant roads/culverts, grading and drainage will be provided. All roads
will be designed as per applicable IRC/MOR&T standards.

Liquid Retaining Structures

RCC Water retaining structures will be leak proof and designed as
uncracked section.

Civil Works for Plant Water System
(1)  Intake Water System

The consumptive water requirement will be drawn from the Obra
Dam through dedicated intake. Intake water pump house will be
provided at suitable location with pumping facilities. The makeup
water pumping station will be of RCC construction. The
pretreatment plant will consist of clariflocculators, clarified water
tank, sludge disposal system

(2)  Waste Water Management

As a part of waste water system management, adequately sized
settling sump oil water separator; settling pond; waste treatment
plant sumps will be provided in RCC construction lined inside
with suitable materials. Plant drainage system will be designed as
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per the area drainage pattern. The surface run off the power plant
area and also the process water taken out of the buildings will
be taken to natural drainage system through a designed storm
water drains, open drains & pipes.

Civil Works for Coal Handling System

Conveyors galleries, supporting trestles, superstructures of crusher
house and transfer houses will be of fabricated structural steel work. All
components will be of welded fabrication with bolted/welded joints for
erection and assembly in the field. Intermediate floors and roof in
transfer houses and crusher house will be of reinforced concrete
supported on structural steel framing.

Civil Works for Ash Handling Plant Works

The blower/compressor room will be separate RCC construction in flat
roof construction located close to ESPs to accommodate the blowers/
compressors with its auxiliaries.

Pipe rack for conveying the ash to ash silo will be of structural steel
framed construction having its columns mounted on the RCC
foundations. Suitable head room clearance will be maintained below the
pipe rack for free movement of the cranes and other mobile equipment.

Switchyard Civil Works

Civil work for 400 kV switchyard will consist of tower foundations,
equipment foundations, foundations for lighting mast towers, control
room building and cable trenches, roads, drains and chain link fencing.

Chimney

One (1) single flue with insulation (insulated outside the flue) RCC chimney
will be provided. The height of the chimney will be 275 M. Chimney will
be fitted with suitable capacity elevator, staircase inside the windshield of
RCC slip form construction. Chimney will be fitted with pollution measuring
apparatus.

Chimney will be provided with lightning arrestor, aviation warning lights as
per statutory requirement. The top of the chimney shell will be painted
with alternate red and white bands conforming to aviation safety
standard requirement.

Auxiliary Buildings

In addition to the power plant technological structures/buildings,
following non- technological buildings/structures will be also provided.
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Fire house

Service building

Administrative building

Workshop, canteen, store

Security gate and time keeping office

Guard / watch towers spaced adequately around the boundary wall
Motor car shed etc.
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PLOT PLAN AND GENERAL ARRANGEMENT

Plot Plan

Annexure — 7.1 shows the plot plan of the 1 x 660 MW Power Plant.

The Plot Plan of the project shows the location of main plant equipment

with its auxiliaries, coal storage area, and switchyard. The plant layout
has been developed keeping in view the following:

(1)  Location within the designated area best suited from the point of
view of available land offering least site grading costs.

(2)  Wind rose directions

(83)  Proximity to road network.

(4)  Accessibility to water source and intake system.

(5)  Accessibility to power evacuation corridor.

The Plot Plan has been developed considering the location of available
land, its approach, proximity for coal transportation and water conveying
facilities etc.

Coal brought by trucks to the stock yard in the plant premises is fed into
hoppers, crushed further and conveyed to the boiler bunkers. Facilities
have been provided for 10 days Coal stock at power plant end.

Ash silos have been provided from where ash will be removed in dry
form by trucks for ash utilization facilities.

Except for the semi-outdoor boiler and outdoor transformers and
switchyard, all other equipment will be located indoors.

The main plant equipment and auxiliary system are located based on
the unit system design concept except for common facilities such as
400 kV switchyard, water system, coal and fuel oil unloading and
handling facilities, ash disposal system.

The layout provides for:

(6)  Storage space for coal and secondary fuel.
(7) FGD Plant

(8) Coal Handling Plant.

(9)  Green belt all around the plant.

(10)  Administrative building.

(11) Adequate space for built-up and open area for construction offices,
stores, fabrication yard, pre-assembly yard etc.

Power Plant roads will be laid and connected to provide access to various
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areas of the proposed station, taking due care for convenience of
movement of materials. Water intake & disposal points indicated are
provisional. These will be finalized during detailed engineering.

General Plant Layout

The general disposition of furnace with its supporting columns; FD, PA
and ID fans with drives and handling columns; Rotary air pre-heaters etc.
will be located as applicable to 2-pass construction, front wall
fired/corner fired/down-shot burner configuration boiler. The layout is
subject to revision based on the final selection of the steam generator
(either single pass tower type or 2-pass conventional type). In any
case, the pulverizers will be located in between the boiler air heaters and
Electrostatic precipitator for better maintenance access and to reduce the
critical piping lengths. The flue gas ducts from the air heater pass below
feeder floor for connection to ESP and then will be connected to a 275M
high RCC single flue stack, connected through two (2) ID fans.

ESP control room will be provided separately.
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ENVIRONMENTAL CONSIDERATIONS

The Environment (Protection) Act of the Ministry of the Environment and
Forests (MoEF) is an umbrella act that covers the EIA notification. The
proposed thermal power project attracts Environmental Impact
Assessment (EIA) requirement of the notification and thus requires
Environmental Clearance. The MoEF has recently re-engineered the
process of Environmental Clearance vide its Notification dated 14"
September, 2006 suppressing the EIA Notification of 27" January, 1994
and its various amendments.

The new procedure has defined four stages of environmental clearance
process. These stages in sequential order are as follows:-

- Stage (1) screening
2
3
- Stage (4) appraisal

- Stage (2) scoping

- Stage (3) public consultation

(1)
(2)
(3)
(4)

The above notification requires industries to carry out EIA study in
accordance with MoEF & State environment guidelines after scoping and
determination of the Terms of Reference (ToR) on likely impacts on the
existing environment. Based on studies carried out in respect of
identified activities including atmospheric emission and effluent
discharge, predictions are made on the anticipated effects. To ensure that
expected levels fall within prescribed limits, delineation of mitigation
including environmental management plan is necessary for compliance.
The notification also provides public consultation to mitigate public
concerns for the proper compensation and rehabilitation of project
affected persons.

Coal fired thermal power station contribute to environmental pollution as
follows:

(1)  Atmospheric pollution through particulate and gaseous emissions.
(2)  Thermal pollution of the surroundings.

(3)  Pollution due to discharge of liquid and solid wastes.

(4)  Noise pollution.

Air Pollution Control System

As per the MoEF notifications (S.O. 3305(E) dated 7" December, 2015),
all new plants to be installed after 15t January, 2017 shall have to meet
the following Emission Standards:

e Particulate Matters : 30 mg/Nm?

e Sulfur Dioxides (SO,) : 100 mg/Nm?®
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e Oxides of Nitrogen (NOx) : 100 mg/Nm?®
e Mercury (Hg): 0.03 mg/Nm?®

The entire system will be therefore designed to keep the pollutant emission
within specified norms under worst operating condition. To control the
emission of particulates electrostatic precipitators (ESPs) will be provided.
The ESPs will be so designed as to limit the particulates emission
<30 mg/Nm® under worst operating condition.

To control NOx emission, Ultra-supercritical boilers having advanced low
NOx generation system will be installed. In addition, Selective Catalytic
Reduction (SCR) system will be installed.

Wet FGD system will be provided to bring down SO, emission to comply
with the standards now specified.

For a proper dispersion of the pollutants, One (1) single flue stack of 275 m
height has been considered at in accordance with the EPA Notification
G.S.R. 742 (E), dated 30" August 1990. In the latest MoEF&CC
Notification S.0.3305(E) dated 7" December, 2015, stack emission of
NOx and SOz have now been brought down to 100 mg/Nm?3 which is
substantially lower than the limits acceptable earlier. In view of this
stricter emission norm, if the Ministry recommends lowering of chimney
height, then the chimney height will be revised accordingly. For the
control of fugitive dust emission within and around the coal handling plant,
coal dust extraction and suppression systems will be provided.

Water Pollution Control System

The reservoir water will be used to meet the entire consumptive water
(2.5 m3MWh) requirement. Treatment facilities will be provided in all
wastewater streams so as to ensure collection of treated wastewater.

A state-of-the-art rain water harvesting system will be provided to collect
the run-off for ground water recharging.

Effluent management scheme will be implemented with the objective of
optimization of various water systems so as to reduce intake water
requirement which will result in lesser waste water discharge. Adequate
treatment facilities will be provided to all the waste streams emanating
from the power plant to control water pollution.

Noise Pollution

Ambient noise inside and outside the plant area will conform to the
prescribed noise levels for various land use categories as per
National Standards for Ambient Noise. This will be ensured through
proper designing of the equipment with adequate acoustics permitting
the ambient noise levels without exceeding the specified criteria from the
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source.

Green belt of adequate width will be provided around plant boundary
and strategic locations.

Solid Waste Management

The ash management scheme for the ash generated from power plant will
involve dry collection of fly ash, supply of ash to entrepreneurs for
utilization, promoting ash utilization and disposal of unused ash.

Ash Management

Ministry of Environment and Forests (MoEF) Notification dated 3™
November, 2009) stipulate that “new coal and, or lignite based thermal
power station and, or expansion units commissioned after this notification
to achieve the target of fly ash utilization as per Table Il given below:

S.N. Fly ash utilization level Target date

1. | Atleast 50% of fly ash generation | One year from the date of
commissioning

2. | Atleast 70% of fly ash generation | Two years from the date of
commissioning

3. | 90% of fly ash generation Three years from the date of
commissioning
4. | 100% of fly ash generation Four year from the date of

commissioning

The unutilized fly ash in relation to the target during a year, if any, shall
be utilized within next two years in addition to the targets stipulated for
these years and the balance unutilized fly target) shall be utilized
progressively over next five years in addition to 100% utilization of current
generation of fly ash.”

Considering the above guidelines & stipulations regarding utilization of fly
ash the project proponent will take necessary steps.

Terms of Reference (ToR) for conducting EIA studies is being processed
by the Environmental Impact Assessment Authority and the report will
be prepared based on the TOR and submitted for MOEF clearance.
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ENVIRONMENT MANAGEMENT PLAN

During the construction process, the impact will be minimal and
temporary in nature. So the scope of EMP during the construction phase
will be limited to dust suppression and noise attenuation. Care has to be
taken to reduce the SPM level of the project area.



9.0

9.1

9.2

Page 29

EXECUTION AND MANAGEMENT

For a project of this magnitude, it is essential to have an effective
project management and control system to ensure that the project is
implemented within the stipulated time frame, budgeted cost and
required quality levels. Despite a well prepared schedule, in practice, it
is common to see undue delays in the execution of projects due to
improper planning and inadequate control during the various phases of
execution. To avoid such pitfalls, BMPL shall use reasonable endeavors
for monitoring the achievement of the development milestones assessing
program towards the plant implementation and will attempt to resolve any
difficulties that may arise during the course of implementation.

UPRVUNL will take all the necessary measures to meet the
commissioning schedule for the boiler, steam turbine generator and the
unit as a whole.

UPRVUNL will engage an experienced engineering consultant for
consultancy and for project management activities. In order to execute
the project effectively, adequate staff of UPRVUNL will be stationed at
project site.

Construction

UPRVUNL will mobilize the infrastructure such as offices etc. to start work at
site for arranging construction power & water supply and for construction
of temporary offices etc. immediately on making the decision to
implement the project.

UPRVUNL will mobilize to execute the project through a well-defined
turnkey EPC contract. The EPC Contract will be finalized through
competitive bidding. The contract will be a fixed price EPC contract with
an entity with substantial financial backing and significant experience in the
engineering, procurement and construction of similar plants.

The Engineering-Procurement-Construction (EPC) contract will include
provisions necessary to attract project financing and ensure the prescribed
cost and performance for the term of the contract. This contract will
incorporate completion guarantees, performance guarantees and
liquidated damage provisions sufficient to preserve the project's ability to
service its debt and meet its obligations to its customers if the facility
does not achieve commercial operation in time or does not meet
expected performance levels.

The construction workforce and all sub-contractors will be hired by the
EPC contractor. The construction workforce will be sourced from the
nearby areas.

Operation & Maintenance
The O&M organization will be headed by plant Manager having overall



9.3

Page 30

administration as well as technical control of the power plant. Optimum
level of suitable technical and administrative personal will be placed.

Completion Schedule
The project will be scheduled to go into commercial operation in
45 months after the 'zero date’.

The Project commissioning schedule with dismantling schedule is
enclosed as Annexure —9.1.
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PROJECT COST

Cost Estimates

The following assumptions have been made in the preparation of the cost
estimates:-

1. The land for the main plant area is in the possession of
UPRVUNL and as such the cost has not been included in the
cost estimate.

2. The estimate of civil and structural works has been prepared
assuming no piling, Natural Draft Cooling Towers and chimney
etc.

3. Freight @ 4% and insurance @ 1% for the equipment have been
taken.

4. Cost of spares has been taken as 4% of the equipment cost i.e.
Turbo-Generator, steam generator and balance of plant
equipment.

5. Erection, testing and commissioning has been taken as 10% of
equipment cost.

6. 25% of Working Capital requirement is capitalized and included

as margin money. The margin money has not been considered
for the purpose of tariff calculation.

7. Excise duty @ 12.50% including education cess of equipment
cost.
8. Service tax @ 15% has been considered on Erection, testing &

commissioning and freight & insurance cost.

Financing Structure
It is proposed to finance the project such that Capital structure is built up
of:-

Equity Capital - 30%
Loan Capital - 70%

The equity capital will be arranged by UPRVUNL/State Contribution.

The debt capital, comprising loan capital and Interest During Construction,
will be financed by JICA.

Interest During Construction
Fixed interest rate of 5.00% has been considered.
Also the payment of interest has been worked out at the end of each

quarter of construction period in line with Gol (Finance Department)
requirements.

Working Capital
Provision for working capital requirement has been made in line with
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CERC guidelines. These estimates are worked on the basis of

iv.

V.

Vi.

Vii.

10.5

1 month O&M expenses
2 months receivables

2 months fuel charges (coal)
2 months support fuel charges

Maintenance & spares 20% of O&M charges.
Interest rate for working capital has been considered as 1.04%

per annum.

Discount factor is considered as 13.10%.

Cost of Generation

Assumptions for working out cost of generation are given below. GOI
guideline & CERC indices, wherever utilized, are marked with asterisk.

» | Plant Capacity 1 x 660 MW

» | Auxiliary Consumption 5.25%

> | Station Heat Rate 2248 kCal/Kwh

> | Depreciation For Year 1 —12 @ 5.28%
For Year 13-25 @ 2.05%

» | O&M 16.27 Lac/MW/Year @ 6.32%
annual Escalation

» | Loan period 18 years

> Loan repayment 72 equal quarterly installments
including 7 years deferment
period.

» | GCV of coal 3,700 kcal/kg

» | Present day Coal Price Rs. 2,400/tonne on delivered
basis @ 2% annual escalation.

» | GCV of Support fuel 10,000 k.cal/kg

> | Support fuel present day price | Rs. 45,000/tonne

> | PLF 85%

» | Return on equity 15.50% (base rate)

» | Completion Schedule 45 months

» | Life of plant 25 years

» | Cost of Project excluding IDC | Rs. 3,880.60 crores

» | Interest During Construction Rs. 219.94 crores

» | Cost of Project including IDC | Rs. 4,100.54 crores

» | Cost/ MW Rs. 6.21 crores

» | First year tariff at 85% PLF Rs. 3.01 /kwh

» | Levellised Tariff at 85% PLF Rs. 3.33 /kwh

» | Internal Rate of Return 13.09

» | Average DSCR 2.52

The Detailed Financial analysis are enclosed as Annexure — 10.1.




Annexure - 6.1

COAL ANALYSIS
Heating Values
LHV 3,472.6 kcal/kg
HHV 3,683.3 kcal/kg
Ultimate Analysis (weight %)
Moisture 12.00 %
Ash 41.00 %
Carbon 37.14 %
Hydrogen 2.70 %
Nitrogen 0.70 %
Chlorine 0.00 %
Sulfur 0.46 %
Oxygen 6.00 %
Total 100.00 %
Proximate Analysis (weight %)
Moisture 12.00 %
Ash 41.00 %
Volatile Matter 22.90 %
Fixed Carbon 24.10 %
Total 100.00 %

Source: NCL & CCL.



Annexure - 6.2

RAW WATER ANALYSIS
S.No. Parameter Unit Value
1 Physical Characteristics
pH at 25°C - 7.8
Turbidity NTU 0.86
Conductivity at 25°C us/cms 294
Total Dissolved Solids ppm 196
Total Suspended Solids ppm 44
2 Cations
Calcium Hardness ppm as CaCO; 56
Magnesium Hardness ppm as CaCOs3 40
Sodium + Potassium ppm as CaCOs; 17.45
Iron ppm as CaCOs; 0.38
Total Cations ppm as CaCOs; 113.83
3 Anions
M-Alkalinity ppm as CaCOs 80
Chlorides ppm as CaCOs 19.74
Sulphates ppm as CaCOs; 11.44
Nitrates ppm as CaCOs; 1.62
Fluoride ppm as CaCOs; 1.03
Total Anions ppm as CaCOs3 113.83
4 Total Hardness ppm as CaCOs 96
5 P-Alkalinity ppm as CaCOs Nil
6 Reactive Silica (Dissolved) ppm as CaCos; -—--
7 Colloidal Silica ppm as CaCos; Traces
8 COD ppm 10
9 BOD ppm 0.5
10 Total Coliform MPN/100mi 110

Source: Son D
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Attachment — 4

Dismantling work at Satpura Power Station (PH-1)
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