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A.2.6 Chera-1 7BAZ xS b (W-02)

)

ooy FBRE

Chera-1 7’1 ¥ =7 ~E, FE#B Jajarkot District @ Chera JINZAZE S 5 Hi /) 148.7 MW D A7k
Kh7vav=r FThD, EFOBFHE “Update and Review of Identification and Feasibility Study
of Storage Project, 2002, NEA” OHCHEi S TER Y, & L3l ERFERE TH 5,

KLFHEE L TR 7 ey =7 MSOEF Y O Jajarkot BLHIFT T ORI RN £ 1,797 mm,
B LS O B 34.81 m¥s Thh D, Wi FEIL 809 km?, FLHERD (T 1,000 t/kmP/year &
NEA 7375 5 ko S HERb 8 & L CTH L CU % 3,960 tkmilyear LV &/hEL<HEEES TN

%o VEEAICIZ GLOF D VU 2 7 ZE kil AFEAE L7220,

HWER MmN /75 L FHmilkiE Lesser Himalaya HIXIZJ8 L. Z=iZ meta-diamictite,
A=Y 74 FPBIOAEN ML TWD, Ikl Z312 meta-diamictite, 27 +—> 7 A
FEREDNDR D, Meta-diamictite (34 KE THRAMEDHER DO OMENLETH D, # L
Hi1 A O ZEAE T meta-diamictite 205 72 0 | RIKTEDERE ODf_&)O)nHE?ﬁ)M HThbH, HAKERN
ZUIE meta-diamictite, FAAB IR +—Y 7 A F2EEL, 2 DOARITEMTH D, I
BATHAIXTEIZ #—Y 74 LV 72 b, ENEE~ » 7281 2 MEE X 250 mgal & K&

o RBUBHEEHR(MBT)IL 30 km & 2272 D BEIL TV 5, M4 LLEOERD 51X 10 km & LR0Hf
nTW5b,

HAK - A BREm Tk, BAREA~ORFEIIHRE T, am o8I/ N Z 0, Karnali Jitlkic
AL L. WKEREI 4 km® Theb /b &V, 8% 50T 5 ZRARHE L 1.46 km® & Nalsyau Gad 7
Bz MIRWTARW, TIIZ 3 DOREXNH O | AKIIAKAFT DD 72 6 Fo 4y
AR DTN D, BERTET 566 77 & FRE CTh 223, BALE ) ®EdH 72 OB 40, 3.81
JFIMW & Lower Badigad 7' 2 2= 7 MIIRWTRE W, B LT 2 EERKEOKIT 1 D720

(Magar (Disadvantaged)) T %, ¥4 %1F 2 HEAIE 1.1 km® & Kokhajor-1 7w ¥ = 7 k
RN T e, TR 25 A & B ey, SEKI PN I BRAE G T 72 0 ,

FEHEOHTIL, B 186mM DT v 7 7 4 NNZLANEEHENL TS, ¥ 0ERBITHN1TH
ml L REL, LYo FOMEICE L THRAMEOHEANE L FBH# SN TND Z &b, A
WCBWTIEHALTERI VT N ERDEDEEZLND, K 2T 4 km TH D
D3, HUERNCHHCRE 72 U A7 3R STV, FEEATS T O ExC TR 3~ & Hfy
72 ) A7 38,

TuYx7 bOMEK, ERVAT U MBI OEEFHTE U TITRT,
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Table A.2.6-1 Project Description
Item Unit Chera-1 Remarks

Location (District) Jajarkot
Name of the River (River) Chera
Installed Capacity MW 148.7
Catchment Area km? 809
Location of Dam Site Longitude/ 82°1'12.1"

Latitude 28°42'56.4"
Dam Height m 186.0
Total Storage Volume MCM 254.9
Effective Storage Volume MCM 141.1
Regulating Capability Factor % 12.9
Reservoir Area at FSL km? 4.0
Full Supply Level m 866.0
Minimum Operation Level m 814.0
Tail Water Level m 640.0
Rated Gross Head m 220.0
Rated Net Head m 217.6
Rated Power Discharge m3/s 80.5
Total Energy GWh 563.2 | Estimated by the Study Team.
Dry Energy (December-April) GWh 120.6 | Estimated by the Study Team.
Length of Access Road km 55
Length of Transmission Line km 66.0 | Estimated by the Study Team.
Number of Household nos 566 ggi\g‘:yed by the Study Team in
Project Cost MUS$ 576.9 E;E?ﬁ:\?gl.by the Study Team at 2013
Unit Generation Cost cent/kWh 10.2 | Estimated by the Study Team.
EZIERI;S /S/z)h) of Interest Rate, % 12.6 | Estimated by the Study Team.
ERNII?QS /S;C)h) of Interest Rate, % 17.8 | Estimated by the Study Team.

Source: Update and Review of Identification and Feasibility Study of Storage Project, 2002, NEA (except remaked items)
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() R&-KX

Chera-1 7m Y= 2 MIDWT, KGFE L | KB T 5FHEEE Th 2 iET — & OfF
FEPE. GLOF OfEltt, HERD DB OV TR~ 5,

1) K4
Chera-1 7'm ¥’ 7 K& Chera JINZAZE L, Janarkot { TEXXAZALE T 5,

Jajarkot |Z Jajarkot [ K EBLHIFT(0404)73 5 5, Jajarkot K EALHIFTO A BIFE/K &% Table
A.2.6-2 1277,

Table A.2.6-2 Monthly Rainfall at the Jajarkot Station

- . Location Elevation
Name Index District Type of Station Start to Record
Latitude Longitude (m)
JAJARKOT 0404 Jajarkot PRECIPITATION Jan, 57 28.70 82.20 1,231
Precipitation (mm)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
30.3 35.4 37.2 35.0 61.9 | 282.0 | 478.8 | 487.0 | 250.8 68.7 10.4 19.0 1,796.6

2) WET — X OfEEM
Chera-1 7’11 ¥ = 7 MUfRIZIZHIKAT2 22 7= 8, Regional Analysis (2 X 0 &2 H HT 5
ZE ey, WET X OEFEENEHERENT e s N TH D,

BHEFEICH W= Chera-l 7Y =7 FOWiET —# % Table A.2.6-3 [T~ 7,

Table A.2.6-3 Flow Data of the Chera-1 Project

(m’fs)
Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave,
9.31 7.97 7.57 8.50 12.85 34.18 88.64 | 108.25 77.12 34.98 16.75 10.97 34.76

3) GLOF Ofafft:

Chera-1 72 ¥ =7 F® EFiiZ GLOF OfEet:d & 2 K FRITAFIE L 72,

4)  HEW DR

7'a Y7 MEEORIKETA0)DOHERS BT — % L0 | R EEZ RN L, YR &
1 1,000 tkm?lyear & BE ST, T OHHER B A TR 25 H Lo, Bk

ElE BRI D HERD DR AT T AR TH Y . IR E E A ERME RS & TR L
THEHEND,

Rk O B G S A Table A2.6-4 (27~ d, Hi/kithAEaniL 510 4E LGRS D,
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Table A.2.6-4 Life of Reservoir

a) Specific Sediment Yield 1,000 t/km?/yr
b) Sediment Yield 0.5 x 10° m¥/yr
(Catchment Area x Specific Sediment Yield / Sediment Density) | (809 km? x 1,000 t/km%y / 1.5 t/m®)
¢) Total Storage Volume 254.9 x 10° m?
d) Life time of Storage 510 years
(Total Storage Volume / Sediment Yield) (254.9 x 10° m®/ 0.5 x 10° m3/yr)

(3) oy - #'E
1) FHEHUEOHE

Chera-1 71 ¥ =7 b, F/3—/LIHER, Jajarkot TTEIX. ™ Chera JI[FFHICALE T 5, AlA]FE
B U 7= BIHIER AR X 5 &, FHEHUg O HUE 3 X OGS A HE O E TR O LBV,

AT O HUE X % Figure A.2.6-4 (2R3, FHmiHlEE Lesser Himalaya #I[X(ZJ& L. Lower
Schist, Lower Quartzite, Meta-diamictite, Upper Quartzite 35 &2 O Upper Schist 73534735, Lower
Schist IXEICTHCEE TV 7 uahas 74—y 74 FOHEBMOOLER SN TS, Lower
Quartzite (XA A DG E LD 7 A —Y 74 b B STV 5, Meta-diamictite (347 K& D
W2 TR D2 e CRF I Mk I IR DA % < & e, Upper Quartzite (3 -0 RS
AT D0 A=Y 74 b B7e %, Upper Schist 137 it 74—y 7 A binb b,

S Atttk Bl g 1 28 VRN W B EA L B D FIEONEIC Lower Schist, Lower
Quartzite 35 X O Meta-diamictite 235419 %, T O OGS AL RO LBV THDH, Rk
R O %5 4 1% Meta-diamictite % B X i /KM4EHMEV, Meta-diamictite (RS2 L 0 A IRE S O
BEDOE R SFED B IFE KM LN & D A RetE D 8 5, BT /KL & & 0 JE1 Hiulse oD i JH
B X% Figure A.2.6-5 (2", JP/KIs o0 45 1% colluvium (27 3L TV D AL D K&
A NN e b QTAN

A AT IE Meta-diamictite 2345495, HEEIX TN 2 <AL T\ b, BT
FINHNDR BIFTHD, BAMEICOWTIZEDICHEL THEENPDDZNLETH S, HEHE
EYMOEI T 25mFEHESND,

HIKEE b UL Chera JI|O A RITALE L, Z 2121 Meta—diamictite, Upper Quartzite 35
& OV Upper Schis 23343 %, MBHEIZFERWV LERICWD D AL TS, FrRrLogy
AR 400m TH D,

AT Chera I /2 OIREE: FLIZALE L, £ 21213 Upper Schist @ 7 4 —> 7 A K 233 Af
T 5, HEmIZAE T 2h b Rz 2 <AL TWD, HRE TOERS 25mbl T & H#HEE
b,

B D 5 BAEM T L L HUEATE S 2 W3R 1 km B3> Salma ) &R0 15 6
b, Lo LAIFEHR O IZAT 10 km FiiEd Bheri JI22 HEIR L 22T 1UT R H 720, 7y 751X
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frk itttk > 7 A—> 7 A4 NSRRI SRIZ /e D EMEHT A A T HEO Upper Schist & 2% UM X
¥ Lower Schist 4347tk @ colluvium <2 BV 23 a5 &7 5,

2)  RHUEAEERR & s
RHEREERR S L TH L5 X 0K 30 km FEEIZ MBT 288 5,
3) HiIEIREHE

A HE X LesserHimalaya HIX (2 g L, HIEMNEEE < »~ 71236510 2 I0EE X 250 mgal TH
%o WbV M4 LLEOERIT 10 km ALPEIZALET 2,
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Figure A.2.6-4 Geological map of the project area
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Figure A.2.6-5 Engineering geological map of the reservoir and its surrounding region
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(4) HEHE

Chera-l 71 v=2 hME, & LKBROKDEEHECH S,

A LA B AR B O

7o, WEEY OFEMRKEITFE LR, Teyxe FOFELAT U FOFETLEERL AT

7 N ELLFICRT,

Table A.2.6-5 Salient Features

Item Unit Chera-1 Remarks
Reservoir
Reservoir Area at FSL km? 4.0
Total Storage Capacity MCM 254.9
Effective Storage Capacity MCM 141.1
Full Supply Level (FSL) m 866.0
Minimum Operating Level (MOL) m 814.0
Dam
Type of Dam - Rockfill
Dam Volume MCM 9.8
Total Dam Height m 186
River Bed Level at Dam Axis m 700
Spillway Type - Gated Spillway
Waterway & Powerhouse
Intake Type - Normal Pressure
Concrete Lined Headrace Tunnel Length 4,250
Circular Tunnel Diameter 5.90
Penstock Length 250
Type of Powerhouse - Surface
Turbine Type - Vertical Francis
Installed Capacity MW 148.7
Design Discharge m®/s 80.5
Rated Net Head m 217.6
Tail Water Level m 640
Tailrace Length m 0

Source: Update and Review of Identification and Feasibility Study of Storage Project, 2002,

NEA

A.26-10
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5) BRME-EXER
1) —f%
EITOBENEZE, FHKE, REHINFLLTOLEBY THh D,

BRhIEFE 21760 m

i F K & : 80.50 m%/s

XA HI ) 148.7 MW
FREOH N LAEHAKED S MR OBEERIERT — & & 52 J-POWER 23BH%E L7 =
Ea—% Y7 (HDWiz) ZfiH L CERMGORG L Ea— 2K L7c, KEZh=R, 5
BRI R e CITER LK SN TWAH DI, @t 1T ERC 1487 MW 225 H D &
o7,

2) HEHABLUBRH

— XA K - R O Bl U 01X, B RAE~DREE - BT AR - kil IR e
CIZEORET D, L0 KRMOBHEH NTRIFNC AT =L AU v b 3dH D,

L LS, ARFHETIET X TOBLHERITA » RERBA LT, EHICRI—VEAND
BB I N T2 WHLE 2R TR SN D720, B IOREICH > I E%E
ZELTLEYTZD OFEKRHIL100 MW RREA EIRET 2, L LR D Flie O is iR
SFRFOEMN Z BB L TL o> TAFHEICBWTIZ 2 BRTHEBT 52 L L5,

3) /KEH
a) KEHT

IR I AT 2N 475 217.60 m, ERSE F K & 40.25 m¥fs DS, —BH1= 0 O
JNETRDERBY Lr 5,

Pt =9.8x Hnx Qtxnt
=90.8 x 217.60 x 40.25 x 0.92
£ 78,900 kw
Z ZTC,
Pt KHER ) (KW)
Hn : JEHEG 2P E (m)
Qt : 1EHTY OEMEHAREMYSs)
nt o KEHER

b) /KEJEZA

— %Iz, KERRITEZE L KEH OB TRD b D, RetHEO%EFE L KEH 2 EE
LT, MYHEi 7T 2KELT S,
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) T —ME

7 MBI, @ERER & L C13CrANi ATV L AR F— L EALRRT D, £, 7T
VIVAKED T =Ry 2T =V T OREIE, KEILEoTEa—=T 7 (VT
NEIFANA—NR) Zhid, Z0a—7 0 7 HEL FEERFHIB W TR 5,

d) FEEITH
FEEFTOMNE EFLOHMEE T2 ORI L TIZR D,
78,900 kW x 2 = 157,800 kW

ek, EReHhEHWTENEHEO L E 2 —REfI L TWD,

4) FEEHK

FEFERE DI THE N, 3 ARSI 178 A CREAR A 713 85,600 KVA, 90%:E L 1R & ¥ %,
a) JEEIRAE

FEEMDERA BRI, KEHEKHN, HERBLIORERDERNOIHFE IND,

Pg =Ptxng/p.f (kVA)
= 78,900 x 0.977 / 0.90
= 85,600 kVA
Z ZTC,
Pg : FEHREHAE (KVA)
Pt ZKHEERH T (KW)
ng : JEEMRR
pf 1 I EBh

EREE Y, REMOTEHEEEIT 85,600 KVA & 725,

5) EEEMR

EEMROEFHTH 7= > TIL NEA 1ERL P 400kV Transmission Line Power Development Plan
I, BEINHOR I LA BIECHER T L E L, BARE, BRARELEE
L CFREOEEREERE T2, Inds, EEMREREZOWT i*ﬂi@uf@ﬁ (ZHIE oD E
FREGBEICFINE U 7o B0l A 3G HERRE & L7z,

Fifoe Se A R AT : Chaujhari Substation
EEETE : 220 kV

PEE L : 66 km
Fop : Bisonx1 25, 2 [mlf}
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A.2.7 Lower Jhimruk 7R x4 b (W-05)

)

ooy FBRE

Lower Jhimruk 71 ¥ = 7 K&, PEEE Arghakhachi District 5 & TF Pyuthan District @ Jhimruk )11
WCALETHH T 1425 MW O 7y =27 N THDH, FTOMFNET “Update and Review of
Identification and Feasibility Study of Storage Project, 2002, NEA” OHCTHEfi S TRV, &L
ANUVIAL BT PE T H 5,

KICFMEE LCIE, 7'm Y= M OE% Y @ Khanchikot B1lIFT T O R EIL 1,797
mm, & 2O FE R 34.8 mYs T 5, WiIRIAARIL 995 km®, ELHERDELIX 5,750 t/km®/year
& NEA 2P E[ s oo a8 & U CTERH LTV % 3,960 t/km?/year £V & Kx < HEE ST
W5, FkNIZIZ GLOF @ V) 2 7 2K EE L7V,

HWER 72 MmN S 75 & FHEHIEIE Lesser Himalaya HIX (2@ L, FICHA, WEBLIOR
RA RS LTO D, Hmmﬁmif CEHE, BEBLIORa~A MDD, Ravg

NMIPRAKMEDFETR DT D DFHEN NI TH 5, ¥ LHEOEMITES & a1 S 72 0 Bl C
BRVETH D, EAKEE N RVITES, S 2 L, SRR L o D08, Wi & i
THED D, BEITHRITES LV R0 | HRITM S T T BRI O EITIER D
VETH D, MEBEINEE~ v 712810 2T 150 mgal &0/ &0, KB ER(MBT)
FTIE2km LV, MALLEDOEED 513 34km & 2372 0 B TV D,

AR - #BREE Tk, BRI ~OZEIITRE CTHESmOZEIT/N IV, Rapti JitiIfiz

L. WEKIERL 6 km® Th o, HEE LT 2 HRMERIT 1.87 km? L0720, FEERO H D HEH
OFEHT 55 Fl & LI Z N, FRERO & 2B, WHFLME 23 FE, SJH 49 FE, AR - TEHUH 17
it & TR HLIRRY 2, BHR T8 229 T Ch D, B A T AHEMERIL 3 D D7, I
D% 254 N & Sun Koshi No.3 7' 12 &= 7 MZIRUWNTE, 8285 51T 5 JefE R RIE Newar
(Advanced)., Magar (Disadvantaged). Gurung (Disadvantaged). Kumal (Marginalised) T& %,

FEEFEOETIL, M 167m, BB 7T EIT M D1y 7 7 4 V4 58 LUW 6 km D7k
N URADFIER ST D, BURO LA 7 7 R Tk, Lower Jhimruk 72 =2 hDOX LE K
OEEFTIL T Naumure 7’122 = 7  OIFKINIZEIEI S LTS, L7eA> T, Ziuh

OO Y=V NEBIEO LA T U NTHEFERT D 2 LITHRR W E b ET S5E
Wi, EBeroTm Tyl NOVAT U NEERETLHMLERDD,

Tuvx7 bOMEK, ERVAT U MBI OEEFHTE LU TITRT,
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Figure A.2.7-1 Location of the Lower Jhimruk Project (W-05)

Figure A.2.7-2 General Layout of the Lower Jhimruk Project (W-05)
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Table A.2.7-1 Project Description
Item Unit Lower Jhimruk Remarks
Location (District) Arghakhachi
Pyuthan

Name of the River (River) Jhimruk
Installed Capacity MW 199.8
Catchment Area km? 995.0
Location of Dam Site Longitude/ 83°1'1"

Latitude 27°55' 30.8"
Dam Height m 167.0
Total Storage Volume MCM 386.0
Effective Storage Volume MCM 211.6
Regulating Capability Factor % 19.8
Reservoir Area at FSL km? 5.7
Full Supply Level m 597.0
Minimum Operation Level m 557.0
Tail Water Level m 390.0
Rated Gross Head m 194.6
Rated Net Head m 190.4
Rated Power Discharge m3/s 88.1
Total Energy GWh 454.7 | Estimated by the Study Team.
Dry Energy (December-April) GWh 94.4 | Estimated by the Study Team.
Length of Access Road km 18.0
Length of Transmission Line km 75.0 | Estimated by the Study Team.
Number of Household nos 229 ggi\fyed by the Study Team in
Project Cost MUS$ 520.9 Egtllg] S:?ge Fe%mtlr.]e Study Team at
Unit Generation Cost cent/kWh 11.5 | Estimated by the Study Team.
EZIERI;S /S/(C()h) of Interest Rate, % 10.9 | Estimated by the Study Team.
FIRR (8% of lInterest Rate, % 11.5 | Estimated by the Study Team.

12NRs/kWh)

Source: Update and Review of Identification and Feasibility Study of Storage Project, 2002, NEA (except remarked items)
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() R&-KX

Lower Jhimruk 7' 2 = 7 RMIZOWT, K[ HRE &L AT 25HEEE THh 5., iET —

5 OISHE, GLOF Ofalfrt, HEWDOFEIZOW Tk~ 5,

1) K4

Lower Jhimruk 7= <> = 27 ~iZ, Jhimruk JINZAZ#E L, Arghakhanchi 7TE([X & Pyuthan 1TE[X.
(ZALET D,

Arghakhanchi {Z Khanchikot & Z81HIFT(0715) 53 & % ., Khanchikot &S @81LIIFT O A Bl &%
Table A.2.7-2 (27”7,

Pyuthan (T Bijuwartar [%7K &&LHIFT(0505)73 % %, Bijuwartar FE7K &ELHIETO A Bk &4
Table A.2.7-3 (27”7,

Table A.2.7-2 Monthly Rainfall at the Khanchikot Station

Location Elevation

Name Index District Type of Station Start to Record
Latitude Longitude (m)
KHANCHIKOT 0715 | Arghakhanchi | CLIMATOLOGY Jan, 71 27.93 83.15 1,760
Precipitation (mm)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
26.9 35.4 30.2 36.6 | 105.7 | 280.0 | 495.1 | 390.0 | 269.2 67.2 12.5 23.6 1,772.3
Source: Department of Hydrology and Meteorology: DHM

Table A.2.7-3 Monthly Rainfall at the Bijuwartar Station

Location Elevation
Name Index District Type of Station Start to Record
Latitude Longitude (m)
BIUUWAR TAR 0505 Pyuthan PRECIPITATION Jan, 73 28.10 82.87 823
Precipitation (mm)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
23.4 27.2 25.5 35.7 78.2 | 2345 | 314.4 | 265.6 | 156.0 42.5 6.6 11.0 1,220.4
Source: Department of Hydrology and Meteorology: DHM

2) WMET—F OEHEE

Lower Jhimruk 7' 2 ¥ = 7 X, & Ldilins 5 i 27 km (2K FR(330) 38 0 | IKFTO

TSI TURE LA R U TR REZ R L, 7R Y= MEEICHRTIAH 50T, ik
DIEBIEAEHIC N T B V=7 b Th D,

V= Bl
NTEER

B EEEICH W Lower Jhimruk 72> = 7 h O &T —# % Table A.2.7-4 |Z7R"7,

7L FILUR—+
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Table A.2.7-4 Flow Data of the Lower Jhimruk Project

(m%s)
Year Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
1997 17.10 13.66 10.73 13.45 8.83 20.74 | 129.38 80.09 77.53 28.29 14.63 12.94 35.61
1998 7.96 6.26 6.11 5.60 5.39 10.27 81.63 | 150.94| 124.76 57.50 27.83 18.43 41.89
1999 13.86 10.63 8.63 7.29 8.42 50.52 [ 102.68 | 180.21 | 209.47 84.20 18.48 8.42 58.57
2000 5.80 4.92 3.72 7.39 8.21 49.90 88.31 | 243.36| 195.10 54.42 19.05 10.83 57.58
2001 8.32 6.83 6.01 5.54 6.57 2541 88.82 | 137.08| 103.71 4112 18.07 11.35 38.24
2002 10.37 10.83 8.68 6.57 7.75 11.96 24.90 91.90 36.20 18.74 9.81 6.42 20.34
2003 5.60 4.88 3.34 2.78 2.70 9.86 5340 | 121.17| 105.76 45.33 17.10 10.88 31.90
2004 9.34 7.39 5.90 6.93 7.70 9.24 43.74 47.70 28.96 23.98 11.91 8.11 17.58
2005 8.06 7.24 6.21 5.39 4.91 5.80 38.66 61.10 52.88 24.08 13.40 10.01 19.81
2006 7.86 6.78 6.78 6.26 8.57 11.35 37.07 43.43 39.74 18.69 10.32 7.60 17.04
Ave. 9.43 7.94 6.61 6.72 6.91 20.51 68.86 | 115.70 97.41 39.64 16.06 10.50 33.86

3) GLOF OfEffk

4) RO

D

Lower Jhimruk 72> = 7 @ _EifilZ GLOF OFERITED & 2 KITIFAFETE L2V,

E/ L7
A

U5 @ Jhimruk Hydroelectric Project D bbHEb &A%, FS LAR— M LB &, TfFED
Jhimruk Hydroelectric Project o FrEfb £ (3 5,000~6,500 tkm?/year & B STV 5, FHMH
5,750 vkm’lyear ZER LT, ki a5 Lz, Bk & i, BRMICw 32 Hem
HREZIMNTA2HETHY . IWKEELFMEIHDE TR L TER SN S,

Bkt OB R R %4 Table A.2.7-5 127”79, Bk FFEmiL 102 fE L3 E SN D,

Table A.2.7-5 Life of Reservoir

a) Specific Sediment Yield

5,750 t/km?/yr

b) Sediment Yield

(Catchment Area x Specific Sediment Yield / Sediment Density)

3.8 x 10° m¥lyr
5 km? x 5,750 t/km?/yr / 1.5 t/m
(995 km? 0 t/km?/yr / 1.5 t/m?)

c) Total Storage Volume

386 x 10° m®

d) Life time of Storage
(Total Storage Volume / Sediment Yield)

(386 x 10° m*/ 3.8 x 10° m/yr)

102 years

A27-6
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(3) ¥ - #H
1) i o HUE

Lower Jhimruk 7' &1 ¥ = 7 R, /78— /L, Arghakahchi fTECX & Pyuthan O8I D
Jhimruk JINZALE T %, AEl %N L 7= BItFRHAIC K 5 & Gk oo & 36 L OGS FH HUE O
ZIkD LB,

T ] s oD T [X] & Figure A.2.7-4 127~ 9, BHEIHIEIE, Lesser Himalaya Hii[X | ’)EL AN
MR R DA 3 km FIZ MBT 236 5, HUBIERARAYICITALITHR L Tl Y B BIRIC RICES
M7 A% 9 Ranagaun &, Wia & B a0 672 %5 Khamari &, W50 72 % Eocene J&
DA LT %, Eocene Jg D ALIZHiE 241 L C Khamari @23 F ONMEBL L Z0dbic ke <A K
72572 % Dhorbang Khola J& 2355445,

fekih & 22 o JE D ik 2 1% Khamari Jg Db & B5 . Eocene JiE§ Db, Dhorbang Khola &
O Ru~<A 25445, Eocene & & Khamari & & DO BEHR O WrJE 13 ik s 2 A5k 2,
Fa~A MIBKEREOATREERH 2 DO TEOMREZASZF LT HHLERNH S, K
h, & 2 oD D Hulsk oo s U (X % Figure A.2.7-5 1R, HIT 0 R3H L0 NEBETH D,

A AT Khamari B8 Ofba & Ea B0 | ElE X CEERKIETH B,

K B > v b— B i dhimruk ) OF5 FEIALE LEUK D134 2SO 3km EiICH 5,
JL— RAWIZITEUK A #S X 0 B Khamari B ORb A & B e Wi Eocene & O RV . Khamari
& DRYE & B, Ranagaun JE O EEN AT D, B U RAOHE D ITRAKI700m ThH B,

FEEATI Ihimruk JI A OB I L& L, £ 21213 Ranagaun J& O B s & WO a3 554+
%, HkEmE LAz ER LT b, MBT I Ew@fE%iW@éMTwée%ﬁénéom
IRHEFED I LORENTH A I,

AL D 5 BHEM X E DHUS AT OF RS . fIEMIT# 2/ S 0K 05 km Lo
Chedda T DOMERE X VSO D, TEMEHIMHCE & 5 WITE AR O colluvium <2
EULFRRE TR 72 D, vy 7T Re~A FORERZRIZR 5,

2)  RKEEAE SRR & s

RHEREERR L L TH LS L VK 3km I MBT 236 5, & LS 236 1 km LA BB

DR EIRWE LA DD > TR,
3) HIERIEEHE

AT iR E Lesser Himalaya #1[X (2 J& L, HEENEE ~ » 7281 2 INEA 1T 150 mgal TH
%o bt M4 LLEORENEIE 34 km AEHRIZAE S 2,
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Source: NESS Field Survey, 2012
Figure A.2.7-4 Geological map of the project area
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Figure A.2.7-5 Engineering geological map of the reservoir and its surrounding region
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(4) HEHE

Lower Jhimruk 72 =7 ~ME, ¥ LKBROKIIKEEZE TH S,
B 7= BESEOFEMARKEIZGAE LR, YualcZ FOTXEL AT FOFEIEE AR

VAT U NELLTFIORT,

Table A.2.7-6 Salient Features

A L~V L BT

Ttem Unit Lower Jhimruk Remarks
Reservoir
Reservoir Area at FSL km? 5.7
Total Storage Capacity MCM 386.0
Effective Storage Capacity MCM 211.6
Full Suply Level (FSL) m 597.0
Minimum Operating Level (MOL) m 557.0
Dam
Type of Dam - Rockfill
Dam Volume MCM 6.8
Total Dam Height m 167
River Bed Level at Dam Axis m 450
Spillway Type - Gated Spillway
Waterway & Powerhouse
Intake Type - Normal Pressure Intake
Concrete Lined Headrace Tunnel Length 5,800
Circular Tunnel Diameter 6.28
Penstock Length 260
Type of Powerhouse - Surface
Turbine Type - Vertical Francis
Installed Capacity MW 142.5
Design Discharge m*/s 88.1
Rated Net Head m 190.4
Tail Water Level m 390
Tailrace Length m 50

Source: Update and Review of Identification and Feasibility Study of Storage Project, 2002, NEA

723, Lower Jhimruk 7= 7 b OFEEATIL Naumure 7' 2= 7 ks OIFKHNIIALE
TWAED, BIEDOLA T U F Tl D7 a7 "EHETLZLIXTTERN LITH

TOMEDND,
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5) BRME-EXER
1) —f%
EITOBENEZE, FHKE, REHINFLLTOLEBY THh D,

BRhIEFE  190.40 m

il F K & : 88.10 m%s

A7) 1425 MW
FREOH N LAEHAKED S MR OBEERIERT — & & 52 J-POWER 23BH%E L7 =
Ea—% Y7 (HDWiz) ZfiH L CERMGORG L Ea— 2K L7c, KEZh=R, 5
BRI R A LITAER LK SN TWAH DI, @t 1T BT 1425 MW 225 50 &
o7,

2) HEHABLUBRH

— XA K - R O Bl U 01X, B RAE~DREE - BT AR - kil IR e
CIZEORET D, L0 KRMOBHEH NTRIFNC AT =L AU v b 3dH D,

L LS, ARFHETIET X TOBLHERITA » RERBA LT, EHICRI—VEAND
BB I N T2 WHLE 2R TR SN D720, B IOREICH > I E%E
ZELTLEYTZD OFEKRHIL100 MW RREA EIRET 2, L LR D Flie O is iR
SFRFOEMN Z BB L TL o> TAFHEICBWTIZ 2 BRTHEBT 52 L L5,

3) /KHEH
a) KEH

IR I R AT 20475 190.40 m, ERSE F K & 44.06 m¥fs DS&AEDK, —BHT=0 O
JNETRDERBY Lr 5,

Pt =9.8x Hnx Qtxnt
=9.8 x 190.40 x 44.05 x 0.927
£ 76,100kW
Z ZTC,
Pt KHER ) (KW)
Hn : JEHEG 2P E (m)
Qt : 1EHTY OEMEHAREMYSs)
nt o KEHER

b) /KEJEZA

— %Iz, KERRITEZE L KEH OB TRD b D, RetHEO%EFE L KEH 2 EE
LT, MYHEi 7T 2KELT S,
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) 7y —ME
S — MBI, EIHEEM & LT 13CrdNi 27 > L AR F— L2 ttET 5, $7-. 775
VIVAAKEDT o F o =T — U U OFEmICIE. KEIZELoTiEa—T 17 (V7
NEIEIAN—R) ZiiT, ZOa—7 4 7 FER FEHEGHIB W THRETT 5,
d) FEFTH )
FEOHEINT EFROBEM YL 7= OKEHIINSLLTFIZR 5,
76,100 kKW x 2 = 152,200 kW

ek, EReHhEHWTENEHEO L E 2 —REfI L TWD,

4) FEEHK

FEFERE DI THE N, 3 ARSI [ HI7E A CREAR A 713 82,600 KVA, 90%:E L1 & 5,
a) JEEIRAE

FEEMDERA BRI, KEHEKHN, HERBLIORERDERNOIHFE IND,

Pg =Ptxng/p.f (kVA)
= 76,100 x 0.978 / 0.90
= 82,600 kVA
Z ZTC,
Pg : FEHREHAE (KVA)
Pt ZKHEERH T (KW)
ng : JEEMRR
pf 1 I EBh

EREE Y, REMOTEHEEEIT 82,600 KVA & 725,

5) kM

EEBROBFHTHT- > Tk, NEA {ERLD 400 kV Transmission Line Power Development Plan
I, HEIPOROEHELICEBTE THET 22 L, A E - BRMELEBREL
TTRROFREMRERE T2, i, FEMIEHEC OV TIEIALERE O 72X E O E#RER
BB U 7o Bl A A EH R & L7z,

Pt o2 ®E T ¢ Butwal Substation
BT : 220 kV

LB IR : 75 km

o : Bison X1 %k, 2 [Al#}
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A.2.8 Madi A< x4 k (W-06)

)

ooy FBRE

Madi v ¥ =27 M., PaE5 Rolpa District © Madi JINZAZE 5 Hi 77 199.8 MW DTk =K /)
Tuvxs N ThDH, RFTOHTIT “Update and Review of Identification and Feasibility Study of
Storage Project, 2002, NEA” OFCHEjg SN THE Y, A L-UIHL LGB TH 5,

KR E LI, 7 r v =7 S OEKE Y @ Libang Gaun BLHIFT CTOAEMIRERN &% 1,772
mm, % LR O RS 30.6 m¥s Th B, HilmEAEIE 674 km®, HHERD B 5,750 t/km?/year
& NEA 723 P8 R sk o S HERD B & L CERH LT\ % 3,960 tkm?lyear L 0 b K& <HEE ST
W5, FRIEPNIZIE GLOF @ U A 7 R0k LfFLE L7V,

HE R AR5 B5 & FHEIE T Lesser Himalaya #1XIZJE L. FICHAIKA . Hia, kit
HB LU AR LT D, BRI XA, BEaBlUOWE» b5, AR
TRAREDOHER D T2 D OFENLETH D, JELRHE ISR IR b, KB a3~ b
W%, & LHUSOEITA IS ERHCE NS 72 0 B Th 5, EF“* FEE TREICERI
IR ARAKMEDR B D L b, HKEE b o VIR S & GRS @i L, R R &
b, FBEATHSOSBITHES & AIKE LD 705, HEBNEE~ » 71281 28 1L 160
mgal &/ E VY, KEBHEIERR(MBT) £ Tid 25 km & 72 W LTV 5, M4 LLEDEED
513 35km &7 BTV D,

HAR - HESREE I TlX, BREA~OFEITFRRE T, thaim O8I hikr/h Iy, Rapti
PRSI E L, #OKERGT 7.7 km® TH D, L% 2 HEEIT 1.64 km® & 0720, ok
Do LMY OFEENT 74 FE & 10 MR F RS2V, B ofE L, WASE 18 FE, SrE 21 fE, M
A - e 9 ff & LR, Bl ENL 336 T Ch D, WEL ST HOBRIBEORIT 1L S
P TH D, 11.2km OHENEEEZZIT, 6 DDO VG, 450 Micro Hydro 7122 =7 b,
22 DOKPHE TR N B E T 5, B AT 5 e RRIT Magar (Disadvantaged) T 5.,

FEFHOH T, mE190m, KEKIE T M or vy 7 7 4 X L3 LU 6 km DK
R RADEEEN TS, XLV A FBIUOKE M RV ORMBICEH L TRICKRER Y R
TR SN TRV, FEEHT b EE O ERXTHRE TR FEMAR Y 2 7 138,

TuYx FONEM, EALAT T FBIUOEEE LA L TIORT,
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Table A.2.8-1 Project Description
Item Unit Madi Project Remarks

Location (District) Rolpa
Name of the River (River) Madi
Installed Capacity MW 199.8
Catchment Area km? 674.0
Location of Dam Site Longitude/ 82° 35'15.5"

Latitude 28°18'48.5"
Dam Height m 190.0
Total Storage Volume MCM 359.5
Effective Storage Volume MCM 235.1
Regulating Capability Factor % 24.3
Reservoir Area at FSL km? 7.7
Full Supply Level m 1,090.0
Minimum Operation Level m 1,030.0
Tail Water Level m 800.0
Rated Gross Head m 280.8
Rated Net Head m 277.0
Rated Power Discharge m®/s 84.9
Total Energy GWh 621.1 | Estimated by the Study Team.
Dry Energy (December-April) GWh 170.7 | Estimated by the Study Team.
Length of Access Road km 15.0
Length of Transmission Line km 62.0 | Estimated by the Study Team.
Number of Household nos 336 g(L)Jln/;yed by the Study Team in
Project Cost MUS$ 637.3 Egtl”gngffe :)g(/etlhe Study Team at
Unit Generation Cost cent/kWh 10.3 | Estimated by the Study Team.
EzlﬁRRs /(k?/(i//oh) of Interest Rate, % 12.3 | Estimated by the Study Team.
ERNIIR?S /S;C)h) of Interest Rate, % 16.8 | Estimated by the Study Team.

Source: Update and Review of Identification and Feasibility Study of Storage Project, 2002, NEA (except remarked items)
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() R&-KX

Madi 7127 MIOWT, Q85 AT 25HMEEE TH 5.
FEME. GLOF Ofalit, HEWD DREIZ SN TR S,

1) &5
Madi 7’2 v =7 MiE, Madi)IllZf7

L. Rolpa fTEXIZLET D,
Rolpa (Z Libang /K £ HIFT(0504) A3

& %, Libang Ff/k EELIAIPT O A B /K & % Table A.2.8-2
IR T,
Table A.2.8-2 Monthly Rainfall at the Libang Station
Location Elevation
Name Index District Type of Station Start to Record
Latitude Longitude (m)
LIBANG GAUN 0504 Rolpa PRECIPITATION Jan, 73 28.30 82.63 1,270
Precipitation (mm)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
28.1 48.0 39.5 46.9 | 106.6 | 293.5 | 417.3 | 382.7 | 264.0 53.6 10.3 17.0 1,707.5
Source: Department of Hydrology and Meteorology: DHM

2) PiET — X O M

-

Madi 7' ¥ = 7 I ZBIKAT A3 722\ 7= 8, Regional Analysis (2 & Y &2 R4 25 2
TET — X OEHEEN RN ey =7 hTh 5,

Ll
BHEFHEICHW - Madi 7= 7 FOiET —# % Table A.2.8-3 [T/~ 7,

Table A.2.8-3 Flow Data of Madi Project

Jan. Feb. Mar. Apr. May Jun. Jul.
7.92 6.77 6.42 7.17

(m’ls)
Aug. Sep. Oct. Nov. Dec. Ave.
10.75 30.01 78.87 95.77 68.36 31.00 14.81 9.66 30.63

3) GLOF O fEkstt

Madi a2 =27 F® LI GLOF OFERMED & A KIFTIEZAELE LR,

8 HWOEE

UTP% @ Jhimruk Hydroelectric Project D lbHEWb & A i35, FS LAR— M LB &, TfFED
Jhimruk Hydroelectric Project o> FtHERDE:(Z 5,000~6,500 t/km?/year & B STV %

. P
5,750 ykmPlyear %R L, Wokititea A S0t Uiz, Bokimem & i3, Bokihios 35 i

DEBL T HETH Y | MR EAZEREYHEDE TR L CAEB SN D,
Rkt OB HHAE R % Table A.2.8-4 |24, Bk 138 A L3 S5
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Table A.2.8-4 Life of Reservoir

a) Specific Sediment Yield 5,750 t/km?/yr
b) Sediment Yield 2.6 x 10° m¥lyr
(Catchment Area x Specific Sediment Yield / Sediment Density) | (674 km? x 5,750 t/km?/yr / 1.5 t/m®)
c) Total Storage Volume 359.5 x 10° m®
d) Life time of Storage 138 years
(Total Storage Volume / Sediment Yeild) (359.5 x 10° m / 2.6 x10° m%/yr)

(3) oy - #h'E
1) FHEHIE O HE

Madi 7' v ¥ =27 bk, %/ 8S—/LHPEE, Rolpa fTEX D Madi JINZALET 5, ARl L7z
BIHERA IS K 5 & FHm o I LS B OMEITR D L B0,

1 LB D HUET[X] 2 Figure A.2.8-4 12773, EHHEIMUEIE Lesser Himalaya HiXIZJB L, ¥F7 =
AREE =y b HEAIRE & EED B D Sricaur J8, BhE L EUEN D7 5 Sattim fE, R fE
PR & RHCE 7 B 72 % Ranibas @23 349 5,

Ry /K ig 2 13 _EFE D 4 SO HIJE 1375349 5, Srichaur J& & Sattim & OB O WrE 134 L i
JLOFK) 2.5 km B3 2 AL TS — Fg B 1) TR K LG 208 L TV b, ZHUCIRIE AT TE HIZ
2 kmibEiCizy 7 e m 2=y & Sricaur BOBEROWENH 5, HEmOE471ZdE
V6 —FE R T, BN 30 UL EERIL TV 5, EREOWIREIZI 5 R K e /e 5 12 KBS 7
TR0 nH 5, BRI 13% < OAKEE R 5H LIRKEO S THEENRLETH DS,
ek & o JE 0 g o s FH - X % Figure A.2.8-5 (29, HBrE/kih & 2 o J& 0 Hhids 1%
colluvium IZ/A< BT3B, EIROWIEIZIN VI RIRE 2 9 234545 L TV 5,

A LHAUIZ T Ranibas & O AR AE D3 oA 3 5, Mg ix BRI 60 FERTZER L T\ 5,
A BHE DA R TEEE THIER AR DS A S L7\, WERHEREM I D BV EHEE S5,

EKEE b Ui Madi JIHOEFITHIE L, £ 2R A E & Eia 2> 5 72 5 Ranibas
BN D EHEESND, PR OB 13 KK 400m TH D,

FEATE Madi JIEFRICALE L, & ZITITEB A S & ¥R 2> 5 72 5 Ranibas J& 2375454
HLEHEESND, BRETORISEINRVENEHTEIND,

HRMEL D 5 HLHEMCHIE ML Z 25 L 2 D) 2.5 km K Dhansi )I1& i m T4 78
ENEOLND, vy 7 MENI X LS B DI AT DR A E DN RET RIS, HEM
BHIZ 2 B a E BEa»bhba=y LI WIEEAIKE L BEENDRb1=y
ks D434 D colluvium R B LFREE T3 REH 872 5.,

2) RIS & W

RIS L L THA L/ L VK 25 km I MBT 23 5, Mg G KA & HANS b
=y hEWELEBEENDRD =y FOBEROWIEIZIZ LS L VK 25 km OFEEEZH D,
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3) HETEBIE

FHE HE X Lesser Himalaya #iXIZ & L, HUEBNEE < » 71236517 2 M0 1 160 mgal TH
Do B bV M4 LI EORERRIE 35 km ALHICATE T 5,

SSEIWQ 356000 A5T000 3HIMII 'HDIGOD aanlnnn 3s1|m 362000 J83000 364]{100 asslnm 366000 35?m_
g | 1 1 1 i 1 %
i &
& g
= 5
g £
= - =
- — =
2 2
i st B
2 2
24 B
5 E
E-3 (-3
g g
£ 2
§ g
21 2
L 123
g g
£ E
5 5
= =
: :
g g
kN E
Lad L]
2 8
- -5
E5 5
£ 2
= | -2
S 5
I Madi Hydroelectric Project
gﬂ A Geological Map of Project Area | | | | _§
Legend Feadrae furmal

Source: NESS Field Survey, 2012
Figure A.2.8-4 Geological map of the project area
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Figure A.2.8-5 Engineering geological map of the reservoir and its surrounding region
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(4) HEHE

Madhi 7o =7 I, ¥ LKEBROKIFEEHETH D,

AL L~ BB B O 72

O, REEYOZE R KEIIGAE LR, Tl NOTELAT Y NOHETLEERLALT Y

~ELLTIORT,

Table A.2.8-5 Salient Features

Item Unit Madi Project Remarks
Reservoir
Reservoir Area at FSL km? 7.7
Total Storage Capacity MCM 359.5
Effective Storage Capacity MCM 235.1
Full Suply Level (FSL) m 1,090.0
Minimum Operating Level (MOL) m 1,030.0
Dam
Type of Dam - Rockfill
Dam Volume MCM 9.2
Total Dam Height m 190
River Bed Level at Dam Axis m 920
Spillway Type - Gated Spillway
Waterway & Powerhouse
Intake Type - Normal Pressure Intake
Concrete Lined Headrace Tunnel Length 5,700
Circular Tunnel Diameter 6.08
Penstock Length 460
Type of Powerhouse - Surface
Turbine Type - Vertical Francis
Installed Capacity MW 199.8
Design Discharge m3/s 84.9
Rated Net Head m 277.0
Tail Water Level m 800
Tailrace Length m 0

Source: Update and Review of Identification and Feasibility Study of Storage Project, 2002, NEA

A28-9
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Source: Update and Review of Identification and Feasibility Study of Storage Project, 2002, NEA

Figure A.2.8-6 General Layout
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5) BRME-EXER
1) —f%
EITOBENEZE, FHKE, REHINFLLTOLEBY THh D,

BRhIEFE : 277.00 m

fd Ik & : 84.90 m¥/s

R HI 7] 199.8 MW
FREOH N LAEHAKED S MR OBEERIERT — & & 52 J-POWER 23BH%E L7 =
Ea—% Y7 (HDWiz) ZfiH L CERMGORG L Ea— 2K L7c, KEZh=R, 5
TR VITEER ERK ST D720, BEH I EFEo 199.8 MW 225 6D
Lo,

2) HEH DB LUEHK

—MRANT R EL - FEERE O B A 13, B R DR - BRI - ik R 7
CEICEVPREST D08, L0 REOHEEHTEFRINCA T =AY v b RH D,

L L2 6 AGHE Tl N TOBKHESRTA ~ FEfEm LT, S5/ —LEAND
D ST TWVRWHLR 28 Tk S5 72012, B oOREICH T > TIL L%
FZRLTIAYTY OFRKHIIT100 MW REREZ EIRET D, Lo L7eds b SEipO sk
STRFOEM ZBE L T, AFTHEICBW T2 AR TRIBET 522 & &5,

3) K
a) /KHEH

IR I AT 20475 277.00 m, ERSAE F K & 42.45 m¥ls DE&AEDH, —BHT=0 O
I Tt L5,

Pt =9.8x Hnx Qtxnt
=90.8 x 277.00 x 42.45 x 0.92
= 106,000 kw
Z ZTC,
Pt KHER ) (KW)
Hn : JEHEG 2P E (m)
Qt : 1EHTY OEMEHAREMYSs)
nt o KEHER

b) /KEJEZA

— %Iz, KERAUL, BEEAKBEHDOBEBETHRO NS, KB oOEEL KEH 125
LT, YHi7T oo AKELT S,
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) 7y —ME

S — ML, SRR & U C 13CraNi A7V LV AR F— L& FEHT S, £7-. 75
VUVAKED T =y =T — U U ORMEIZIE, KEIZELoTiEa—T 47 (V7
NEZIIAN—F) 24, ZOa—T7 ¢ 7 HEL, FFEGHZBWTHRRI SN S,

d) FEEITH
FEEATO T EFLO BN 720 OKREH A0 BT %,
106,000 kW x 2 = 212,000 kW

ek, EReHhEHWTENEHEO L E 2 —REfI L TWD,

DEE T

T AR ORI A TAEdh . 3 FH AT [FI 1 7 B A CERE A 13 115,500 KVA, 90%iEIL 1R &35,

a) %EEE»*&?’?E'
FEEMDEMAEIT, KAR KT, IRB XOREEDRN ORI ND,

Pg =Ptxng/p.f (kVA)
=106,000 x 0.981/0.90
= 115,500kVA
Z Z T,
Pg : FEMEREE (KVA)
Pt KEER ) (KW)
ng  FEME
pf @ iz Eh

EE LY., REEOERREIL 115500 kVA 725,

5) LEMR

PEMOBEFHTH = > Tik, NEA {ER® 400 kV Transmission Line Power Development Plan
RS, BEANOROITHELCEERE TG T 52 L L L, BAABCENBRER LS
B L CRRLOEEMERE T2, el EEMRBHEHZ OV TIEINLERE O 72 DI #IX Lo
R R B U 7o Bl 2 ARG HIERE & L 7e,

B o8 AT ¢ Chaujhari Substation

EEEL : 220 kV
R : 62 km
R : Bison X145, 2 [A##
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A.29 Nalsyau Gad A< x o b (W-23)

1)

ooy FMRE

Nalsyau Gad 7' = 7 hi%. VaEh Jajarkot District @ Nalsyau Gad )12 E 92 Hi 77 410 MW
DRPKAKRN T =7 FTh D, BEAFORETE L TIE, 2004 42 NEA (2 XLV Pre FS 23 i
INTWD, ZD#% 2010 FF LV FS 23Bas S4u, 2012 FEIC5E T LTV D,

IKICFEEE LCIE, ma v =7 NSO Y @ Jajarkot BHIFT COFMFBERN I 1,797mm,
K I HE DI BT 26.4 m¥s T %, FlkEAE L 570 km?, HLHERD &% 3,960 tkm?/year & #E
EIINTWD, ZAUE, NEA DS PEEIHURKOFEHED & L L THRHA L TWAETH 5, HtkHIC
I GLOF D Y A 7 Z £ ook FIE LW,

HE 2R 2> 5 15 &GS Lesser Himalaya X2 @ L, FIZ R~ A b CEiHos .
=Y 7 A MBOAA LTS, Bkl Fe~A ~ERRENHRD . Fa~vA FOfk
KMEDHERDOT= D DORENLETHD, X LML Ra~A b ird, SRITEETHD N
RIKVEDFER DT D OFREN NI TH D, A M xUI e~ A b MRS, 72 4+4—Y 7
A IO IRDAEMEE 2 SOOI iR 5, BEFTHROSRIZEIC TS 7 +—Y 74
KB 7 %, MEBNNEEE ~ » 72 H 1T 2 M0 13 200 mgal & HFEE TH 5, KIS (MBT)
FETIE60km &R VBTV D, MALLEDEFE ST 7 km &R0 TV 5,

H R AL SBRBEm Cld, B O PSSO G i)/ S\, Kamali il ArE L,
@Kﬁ@i63M1T%éo%%%xféﬁ%@%i&%kmkloﬂﬁ®¢fﬁ%9@moﬁ
50 & BRI OFERIT 50 FE & IS\ b 00, B ORI 11 . Bk 13 L W
A - TS 8 Fl & iy b vy, TIRIC 3 DOREX N &V | KIRITKAFT DA 7244 6 7

DO DTS, EBROR S 112 km & F bRV, BEFKIT 263 5 L PRETH
BN, BALENEHTZ D OB EIT 0.64 FIMW &7, BB T B e REIT /R0,

SO A2 T D MR R SO BB X 7R U,

FEHEOHTIT, BI200 MmO v 7 7 4L LARFHBESNTWD, Z LRHEIZH 18 5
JImP e REL, FLPA NOMEICHE L TRAKIEOHERPLE LB ENTND Z Db,
BRIZBWTEA LA TER I VT 4 INVERDBDEEZEZHND, KK FFLITH 8 km T
b, OO EEIRT S Z BT ALERDH D, BENLH FRO-0ERY A
IFHERIC R E W, KT RV =7 MIANEEN 635m & REWeH, ~L kO KEDE
S TWND,

Tuvx7 bOMEK, ERLVAT T MBI OEEFHTE U TIIRT,
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Table A.2.9-1 Project Description
Item Unit Nalsyau Gad Remarks

Location (District) Jajarkot
Name of the River (River) Nalsyau Gad
Installed Capacity MW 410
Catchment Area km? 570
Location of Dam Site Longitude/ 82°17'42.8"

Latitude 28°52'4.7"
Dam Height m 200.0
Total Storage Volume MCM 419.6
Effective Storage Volume MCM 296.3
Regulating Capability Factor % 58.36
Reservoir Area at FSL km? 6.3
Full Supply Level m 1,570
Minimum Operation Level m 1,498
Tail Water Level m 872
Rated Gross Head m 649.3
Rated Net Head m 635.5
Rated Power Discharge m3/s 75
Total Energy GWh 1,406.1
Dry Energy (December-April) GWh 581.8
Length of Access Road km 25.0
Length of Transmission Line km 112.0
Number of Household nos 124 ggg\fyed by the Study Team in
Project Cost MUs$ 9669 | (ineret during consrution)
Unit Generation Cost cent/kWh 6.9 | Estimated by the Study Team.
EZIERI;S /Szoh) of Interest Rate, % 15.6 | Estimated by the Study Team.
ERNII??S /S;C)h) of Interest Rate, % 25.8 | Estimated by the Study Team

Source: Nalsyau Gad Hydropower Project Feasibility Study Executive Summary, 2012, NEA (except remarked items)
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() R&-KX

Nalsyau Gad 7’1 = 7 MIOWT, [FEFRHEE . KT 25HEAE CTh HitEmT — X
DOIFHANE. GLOF Ofakft:, HErb OBz OV TR 5,

1) K4
Nalsyau Gad 7' & 3= 7 ki, Nalsyau Gad JI[\ZA7& L. Jajarkot 1 TEXIZALE T 5,

Jajarkot |Z Jajarkot [ K EALHIFT(0404)23 5 5, Jajarkot /K EALHIFTO A HIFE/K &% Table
A.2.9-2 12" F,

Table A.2.9-2 Monthly Rainfall at the Jajarkot Station

L . Location Elevation
Name Index District Type of Station Start to Record
Latitude Longitude (m)
JAJARKOT 0404 Jajarkot PRECIPITATION Jan, 57 28.70 82.20 1,231
Precipitation (mm)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
30.3 35.4 37.2 35.0 61.9 | 282.0 | 478.8 | 487.0 | 250.8 68.7 10.4 19.0 1,796.6

Source: Department of Hydrology and Meteorology: DHM

2) JET — X OIFHEME
Nalsyau Gad 7'vt &= 7 NEFFIZIE, JIKFT A 72728, Regional Analysis (2 L V) it &% &
HE5Z Ly, iET —ZOEEENHENENT ey 27 N Th D,

BHEFREICHVZ Nalsyau Gad 7’12 ¥ = 7 b O &7 — ¥ % Table A.2.9-3 (27",

Table A.2.9-3 Flow data of the Nalsyau Gad project

(m*/s)
Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
6.83 5.84 5.52 6.14 9.14 25.73 67.96 82.57 59.06 26.85 12.80 8.34 26.40

3) GLOF OfEffk

Nalsyau Gad 7122 = 7 D Ll GLOF DFERRMED & 2 AKITIIAFIE L 72\,

4) HER DR

FS LAR— M L% &, HLHERD &3 3,960 ttkmPlyear & BE STV 5, DHHEMEE T
Jrok i 2 B U 7o, Bk &%, Bk 3 2 HEW O B % FH T 21 CTH D |
WK B A M HE E TR L TR SN S,

Rk O B G S A Table A2.9-4 (Z7~d, Hi/kithiAEanid 280 4R LGRS D,
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Table A.2.9-4 Life of Reservoir

a) Specific Sediment Yield 3,960 t/km?/yr
b) Sediment Yield 1.5 x 10° m¥/yr
(Catchment Area x Specific Sediment Yield / Sediment Density) | (570.5 km? x 3,960 t/km?/yr / 1.5 t/m°)
¢) Total Storage Volume 419.6 x 10° m?
d) Life time of Storage 280 years
(Total Storage Volume / Sediment Yield) (419.6 x 10° m®/ 1.5 x 10° m*/yr)

(3) ¥ - #'H
1) i o HUE

Nalsyau Gad 77 ¥ = 7 hiE, R/3—/L I EE, Jajarkot 1 TEL X ITAZE 5, & 2 HiS 13 Nalsyau
Gad JI[\2, FEAHGIIY LHA L V8 km FIiOLFITIET D, FS#HEE (2012 4)
FBELUPre-FS #iEE (2004 ) 12X 2D &, Gt U 3 L OGS AE OEEI IR D &
Do

ST His oD HUE 4 % Figure A.2.9-4 (27”3, FHEHEIZ, Lesser Himalaya HUXIZJ& L, Fi
Ru~A ~ERBUEN DT D,

B K f IR 1 RN BCE 230 A L X 2L IS Ra~ A BT D, KEHCE ITBKPEN
WS Fe~ o FOFEKMEIZS HICHET 20ERH 5, Figure A.2.9-5 D Pre FS @ & L H#it i
OB NN A 2 FE 5 EJ7 208 0 Bk ik B 2 #8179 % Nalsyau Wi 23R SHL T 5,

A WL O’V X L KR A Figure A.2.9-5 & Figure A.2.9-6 (2R3, # AHISICIZ R~ A
NISSART 5, MU LA RN IR 40 BECHEAL L T\ 5, SHRITRITH LN, &
KL S HICHRET 2 0N H 5, IRSEREY) O JF S 13/ R C 10 m 23R8 S Tu
60

K B > %L1E Nalsyau Gad JI|OZEFITALE L, & ZIZIEEIC Re~A MBS HAT 5, H
JEIE bR — MFITESS LEUK DANZ 30~70 EERI L T\ b, b fb— I 2
T CHUB AT ity 2 @il 95, h R OH 0 13K 500m Th 5,

& EATIE Nalsyau Gad JIZEFRITHLE U, IS TGS 74—V T A M BERSHT D,
HiRE I AR VE 12K 60 JECEARL L TV D, A E TOHES T 16m EHEE ST 5,
HEAMELD 5 BHEM ., MEMIZIEY AT OFRIEESS X A% A MMPrd Ke~<A k23
BatEhTWb, vy ZMIIF LY A MBED Fa~A FBBREIEN TV, HEMEHIR?
IR 2 50T B BU R R £ colluvium 23 RET S Tun 5,
2)  RHIEASERR & W)

KIS & L CHF 2 /S X VK 60 km #IC MBT 2385, # LEF X VK 0.5 km Efi
7-{\iE % Nalsyau Wil 23 @ L T\ 5,
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AT R Lesser Himalaya 1} 2 J& L, HUENEE ~ » 72317 5 H0EEE 1T 200 mgal TH
%o HwHITV M4 UL EOETIX 7 km ALPEICALE T D,

Source: Nalsyau Gad Hydropower Project Feasibility Study Report, 2012, NEA
Figure A.2.9-4 Geological map of the project area
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Source: Nalsyau Gad Hydropower Project Pre-feasibility Study Report, 2004, NEA
Figure A.2.9-5 Geological map of the dam site

Source: Nalsyau Gad Hydropower Project Feasibility Study Report, 2012, NEA
Figure A.2.9-6 Geological map of the dam site
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(4) HEHE

Nalsyau Gad 7'v = 7 ME, ¥ LKBEXOKNFEEF B TH D, HEL~VIELFS £THET
LCEBY ., BEYOERGRFHGFKEIIRH > TWD, 7av=Z NOEEL AT hOFEITE

ERVAT U b2 LITIORT,

Table A.2.9-5 Salient Features

Item Unit Nalsyau Gad Remarks
Reservoir
Reservoir Area at FSL km? 6.3
Total Storage Capacity MCM 419.6
Effective Storage Capacity MCM 296.3
Full Suply Level (FSL) m 1,570
Minimum Operating Level (MOL) m 1,498
Dam
Type of Dam - Rockfill
Dam Volume MCM 17.9
Total Dam Height m 200
River Bed Level at Dam Axis m -
Spillway Type - Gated Spillway
Waterway & Powerhouse
Intake Type - Sloping Intake
Concrete Lined Headrace Tunnel Length 8,215
Tunnel Diameter 5.7 | Modified Horse Shoe
Penstock Length 990 | D=4.2m-3.9m
Type of Powerhouse - Underground L106m x W13m x H31m
Turbine Type - Vertical Pelton
Installed Capacity MW 410 | (4 x 102.5MW)
Design Discharge m3/s 75
Rated Net Head 635.5
Tail Water Level 863.3 | Turbine Center = EL.872
Tailrace Length 1,280 | Inverted D Shaped

W4.5m x H3.5m

Source: Nalsyau Gad Hydropower Project Feasibility Study Executive Summary, 2012, NEA

2%, Nalsyau Gad 7' =7 MIBL Tid, PEDEZFEND NEA X L THIEDOH LAN
DI oTo, NEA D LITIRE L TW W s DfE#RR & 5,

A29-9
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Source: Nalsyau Gad Hydropower Project Feasibility Study Executive Summary, 2012, NEA
Figure A.2.9-7 General Layout
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(5) TExss - A2ER
1)
FEEFTDOA RN, KR, BRIEHDNZLUTOLEBY TH D,

H2h¥% 7% : 630.50 m
K& : 75.00 m/s
P - 410 MW

LR FNERE L ERKENDS IR OBERBEITT — & % 52 J-POWER 2B L7-2 v
Ea—% V7L (HDWiz) ZfEf L CEXMEORG L o — &% Lz, KENE, I
BN R EIXIER LK SN TWD 72012, BRI JiE EFE 410 MW 22550 &
o7,

2) HEHABLUBH

XA K - R O Sl A )1, BRSO BT ARE . kil IR e
CIZEORET D, L0 KRMOBHEH NTRIFNC AT =L AU v b 3dH D,

L L5, AHETIET R COBLSHERIA > FERBE LT, S6I2x/ 8= LEND
BN STV WHLE 2R Tl S LA 72012, B I OWREIZH T2 > TIFLL %
FZELTLIEYY ORKHNIZ100 MW RBELZ ERET D, Ko TREHEIZEW T4 A
RCHETLHZ LT 5,

3) /KHEH
a) KEHT

K ) I AT 20475 630.50 m, ERGE A K & 18.75 m¥fs DS, —BH1= 0 O
JNETRDERBY Lr 5,

Pt =9.8x Hnx Qtxnt
=9.8 x 630.50 x 18.75 x 0.90
= 104,200kwW
Z ZTC,
Pt KHER ) (KW)
Hn : JEHEG 2P E (m)
Qt : 1EHTY OEMEHAREMYSs)
nt o KEHER

b) /KEJEZA

—IZ, KERERUIEZE L KEH D OBRTHRO b D, AFHEO%EZE L KEH %25 E
LC., MHEf~L R KB ET D,
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) 7y —ME

7 o —MEITEERES & LT, 13CraNi A7 v L ARF— LT 5, iz, L
NAACKED T o — Ny hev 27— 7 OEmICIE, KEIZLX->Tida—T7 1
7 (V7 NEFIIA—R) 2T, Zoa—F 0 v 7 HEZ. SEHEEICB W TRET S,

d) FEEITH )
FEFTOMNT EFLO S 720 OKRFH IO TIZ 2%,
104,200 kW x 4 = 416,800 kW

B, ERHDEHWTENEFROLE 2 —REfiSh T\,

4)  FEK

FE ORI, 3 FAAZ W [FIHAFE B C e AR 813 113,500 kVA, 90%iE L )= &35,

a) %\éfﬁ’*{ 7’?5'
FEROERARIL, KERKET, J1RB L ORERDERN BRI ND,

Pg =Ptxng/p.f (kVA)
=104,200 x 0.981/0.90
£113,500 kVA
ZZ T,
Pg : FEMEREE (KVA)
Pt : /KEER T (kW)
ng : T BN =
pf @ iz Eh

FRRED ., BREEOTEKARIL 113,500 kVA & 725,

5) EEEHR
B

EARD I H 7= - Tid. NEA /ERK® 400 kV Transmission Line Power Development Plan
I, EEINOROIEELELERETERTL I & L, BFBSENMRELZE L
TTIREOEERERE T2, 2ok, EEMRIEHEIC SOV TIEIALEBE O 72O 1 Lo E#RER
BE(CBIE U7 BBz i st & L7,

BAe oA T ¢ Chaujhari Substation

LEEL 1 220 kV
5 PR : 33 km
AR : Bison X2 4&. 2 [El#R
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A.2.10 Naumure (W.Rapti) (W-25)7a< 9 k

)

ooy FBRE

Naumure 7' v 2= 7 MX, PEEE Argakhanchi District 35 J2 OY Pyuthan District @ West Rapti J1[iZ
M@+ 5H ) 245 MW DRTKRAK N T 0P =7 FTh b, FFOMEHT “Naumure (W.Rapti)
Hydroelectric Project Pre-Feasibility Study, 1990, NEA” ®OH CTHEi I BV . L~k
Pre-FS Etf5CT&H 2,

KRSCREE LClE, my=s M OKRE Y @ Khanchikot #1IFT T O EIL 1,772
mm, & 2SO A R T 138.7 mfs Td B sk A 3,430 km?, b HERD 13 5,750 tkm?/year
& NEA 2P E[ s oo a8 & U CTERH LTV % 3,960 t/km?/year £V & Kx < HEE ST
W5, FIkNIZIZ GLOF @ U 2 7 -2 KIIIIEE L7V,

WEE MmN S JA & Gl Lesser Himalaya iﬂle Sub Himalaya #1[X{Z F7=73 >
TEY, WHEOEERIZ MBT 2886 5, Lesser Himalaya #1[X(Z WCEHAE, 74—V 74 b, A
JRAE DS54 L Cuv5, Sub Himalaya Hi[X (21, #, v Maiﬁ ENSH LTS, JEKH
D BRI Lesser Himalaya Hi[X {2, Fifc#kid Sub Himalaya X (ZAZE LT\ 5, FitEo
Sub Himalaya HiX. DfbECT L RS ETKRLHIE O RKIEZ E O T b, MBT fHED AL
e S, REERFBEDZ N E Boind, # AR, EKEL— NS LOEITHIRIE Sub
Himalaya H1[X (2745, & LHUSITHE &L FED S 720 ERITHE T 5 300K M
DIV, KR b 2 R VT RICE 2 idim LA RIS R A & b D, REITHUS O ITTES
EWEX VD, ZOABITHTRECTE I W EEbhd, HENEE~ v 712k 5
AL 130 mgal &0/ S, RBBHEIGHR (MBT) £ TiE3 km &Litvy, M4 LLEORER
DAL 40 km & 72 B TV D,

H AR - AR BR G Tl BARE DR IR & < (R O EITTRRE Th 5, Rapti
PRI E L. #EKHEIFE 19.8 km® & Sun Koshi No.3 IRV TRE W, 8% 521 2 Btkmiid
7.85 km® & Sun Koshi N0.3 712 ¥ = 77 MKW TR E W, 5eEkD & DAl Ofi%kI 55 Fl & Lhi
2\, FLEROH BT, FLRE 24 T, RRE 49 FE. AR - TEHUE 17 FE L AEES I Z
VN THK XTI 0.5 km & B & L, BB HE AL 1E 456 7 T B, BB A 20T % B oD A% 6.1 km?
& Sun Koshi No.3 7B =7 MIRWTRE W, HEIT43 A& BV, BBEZTD
Je{¥ Bof% 1 Magar (Disadvantaged) & Gurung (Disadvantaged) T 5.,

FEHEOHTIL, B 190 m Oy 7 7 4 VZARFHE SN TWD, ZAEFEITH 13.2
HEAMERENWZ M BRICBWTIEL L TERZ VT 4 BV ERDEDEEZBND,
Bk LA 7w R Tk, B O Lower Jhimruk 7 & ¥ = 7 O X A L OFEEATH Naumure 7
0y =7 FORKMNIZEHBE SN TS, LeR->T, b 207 ey NEBEDO L
A7 U NTHEFERT D EIRHRZRV, Wi & bERTH5EE. Ebohormeyzy
FOVAT Y NeBHETLUEND D,

Tuvx7 bOMEK, ERVAT U MBI OEEFHTE U TITRT,
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Table A.2.10-1 Project Description

Item Unit Naumure Remarks
(W.Rapti)
Location (District) | Argakhanchi
Pyuthan

Name of the River (River) West Rapti
Installed Capacity MW 245.0
Catchment Area km? 3,430
Location of Dam Site Longitude/ | 82°55'42.9"

Latitude 27°55'6.1"
Dam Height m 190.0
Total Storage Volume MCM 1,021.0
Effective Storage Volume MCM 580.0
Regulating Capability Factor % 13.3
Reservoir Area at FSL km? 19.8
Full Supply Level m 517.0
Minimum Operation Level m 474.2
Tail Water Level m 358.0
Rated Gross Head m 162.6
Rated Net Head m 154.5
Rated Power Discharge m*/s 185.6
Total Energy GWh 1,157.5 | Estimated by the Study Team.
Dry Energy (December-April) GWh 309.9 | Estimated by the Study Team.
Length of Access Road km 34.0
Length of Transmission Line km 79.0 | Estimated by the Study Team.
Number of Household nos 456 ggg\fyed by the Study Team in
Project Cost MUS$ 954.5 Egtl'gn Sﬁ?ge :)e)(/etlh e Study Team at
Unit Generation Cost cent/kWh 8.2 | Estimated by the Study Team.
EZIERI;S /k\/(\?r:/)o of Interest  Rate, % 15.2 | Estimated by the Study Team.
ERNII?QS /k\s\E/;:]/; of Interest  Rate, % 25.3 | Estimated by the Study Team

Source: Naumure (W. Rapti) Hydroelectric Project Pre-Feasibility Study, 1990, NEA (except remarked items)

B, BR - HSBREICHETIMAEMEBIOFHMEO E L DAL TIIRT, sElERIT
Appendix 3 3 L V5 ([ZIERS LTV D,
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() R&-KX

Naumure (W. Rapti) 722 x 7 MIOWT, [QGHREE . AKUTET 25HEEE Th 2 i
T — X OfEHEME, GLOF Dfalift, HEW DB S\ Tk~ 5,

Naumure (W. Rapti) 7’1 <= 27 ki, West Rapti JINZAZE L, Arghakhanchi 1T7E[X & Pyuthan
ITBIXITALE T D,

Arghakhanchi {Z Khanchikot & 8LIFT (0715) 7238 %, Khanchikot 5GELHIFT D A BiIFEK
B % Table A.2.10-2 |Z7~:9, Pyuthan |Z Bijuwartar F/K E81HIFT (0505) 23&% %, Bijuwartar [
K EBLFTO A BIIF/K &% Table A.2.10-3 (27”7,

Table A.2.10-2 Monthly Rainfall at the Khanchikot Station

Location Elevation
Name Index District Type of Station Start to Record
Latitude Longitude (m)
KHANCHIKOT 0715 | Arghakhanchi | CLIMATOLOGY Jan, 71 27.93 83.15 1,760
Precipitation (mm)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
26.9 354 | 30.2 36.6 | 105.7 | 280.0 | 495.1 | 390.0 | 269.2 67.2 12.5 23.6 | 1,772.3

Source: Department of Hydrology and Meteorology: DHM

Table A.2.10-3 Monthly Rainfall at the Bijuwartar Station

o . Location Elevation
Name Index District Type of Station Start to Record
Latitude Longitude (m)
BIJUWAR TAR 0505 Pyuthan PRECIPITATION Jan, 73 28.10 82.87 823
Precipitation (mm)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual

23.4 27.2 25.5 35.7 78.2 | 2345 | 314.4 | 265.6 | 156.0 42.5 6.6 11.0 | 1,220.4

Source: Department of Hydrology and Meteorology: DHM

2) WmET —X OEEME

Naumure (W. Rapti) 7' =2 ¥ = 7 MEFFCIZRIKFT2 72 728 Regional Analysis (2 L Y it &
BT 22L &R0, RET — X OEEENEKRHENT e =7 N Th b,

B EFHBEICH V- Naumure (W, Rapti) 71 =7 hOiifET — # % Table A.2.10-4 (2777,
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Table A.2.10-4 Flow Data of the Naumure (W. Rapti) Project

(m®fs)

Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.

33.41 28.91 27.92 32.80 5252 | 14357 | 363.64| 434.89| 303.94 | 134.16 65.15 43.30 | 138.68

3) GLOF O fEfft

Naumure (W. Rapti) 7’12 = 27 h® EifIZ GLOF OfERMED & 2 K HIFAELE L7220,

4) HER DR

drEFD Jhimruk v P = 7 N OWHEW E AR 5, FS LAR— MZ Xk 5 & drfF o Jhimruk
FuYx s b OHHER R 5,000~6,500 tkmlyear & FiE ST\ 5, P 5,750 tkmP/year
A LT, Ikt a Bt Uiz, Bk &3, KMl se3 2 HEmb o 52288 4 3l
LIETHY, KA RL TR EAHEDE TR L TAELHIND,

Ik i OB RS R & Table A.2.10-5 12~ 3, Bkl 78 - L3R S D,

Table A.2.10-5 Life of Reservoir

a) Specific Sediment Yield 5,750 t/km?/yr
b) Sediment Yield 13.1 x 10° m*/yr
(Catchment Area x Specific Sediment Yield / Sediment Density) | (3,430 km? x 5,750 t/km?/yr / 1.5 t/m°)
c) Total Storage Volume 1,021 x 10° m®
d) Life time of Storage 78 years
(Total Storage Volume / Sediment Yield) (1,021 x 10° m®/ 13.1 x 10° m®/yr)

(3) ¥ - #H
1) i o HUE

Naumure 7'& ¥ = 7 i, %/ 3— L #5, Arghakahchi 1TEZ[X & Pyuthan 1 TEX AL ET 5,
A L L O T O AT LS T Madi )11 & Jhimruk J1IAFES A 5K 3km Fifto> Rapti 1]
(ALET 5, AEIOBHFGHA & Pre-FS #ii (1990 4F) 12X 2 & FhEjtk o #IZ 3 KOS
MHEOMEIIRD L B0,

ST BT Hisk oD HUE [ % Figure A.2.10-4 (27”7, FHETHE A2 MBT 288 L T\, L722i-> T
S I % Lesser Himalaya H#1[X & Sub Himalaya Hi[X|(Z £ 723> T\ 5, o Lesser
Himalaya HIXIZIZE A, Kitkoa., THOE, 74—V 7 A b, AlKE,. Fa~A MERSMHL
TUW %, Sub Himalaya #1[X (213 Upper Siwaliks & & Middle Siwaliks J& DR, > v b, A
RENZAMLTND,

H /K L H Ik 13 P A PE — B EE SN MBT I > TB Y R oHEIT 2 AU SEATICo
LTW5, BRKMIHIIE OO R B 130B K M DR HERS £+ & 72 5 Sub Himalaya HiX o (L1143
D B KD S OIFK O ODELTEW E B b, Brkihds OV o JE0 s o )5 A
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X% Figure A.2.10-5 |Z7~9, RpKMiHiic < O #id <0 3% %, MBT (ZUTV 72 54
DS TV D O TRIADIBTERICARLEIC 2D LT W E bl s,

& LHEIZ IR Middle Siwaliks J&g O FICWED 3T D, HET O EITIZ S LHHT AT L.
FURITH 60 BEREAL L T2, R P T KPR R0 s O I IRHERE) DJE & 20 m 23R —
Uo7 THER STV D,

K b > 2ouid Rapti JIOA FITALE L, £ 2121 Middle Siwaliks J& O WS 3 0473
%o MURNAOHYITHRK60mM THD,

FEEATILHZ L0 300 m FHiAFEIALE L. & 212 Middle Siwaliks JE O S & 2L b s
DT D, HEEOAESTIIFEAE & ISITEA T LIS 40 EERI L TV D, SR E ToRS
A LHTIZIEN S &6 20 m EHEE LD, (HEOEREIIH FREFTOMA S LTo+
DIRTRE ZFFo TR E b b,

AR EL D 5 BHUEM LA L HLESe B> Madi 1T - Jhimruk AR AT THy e &A1
5 ERHRD, MEMIEY AHUSEOK 5 km T SEIT R U R bR, HEMEHT X
L FiE# 10 km @ Farsabang O+ T 5 2 E XKD, vy 7T A 215 2 km FiEO
WiEEE> Z LK D,

2)  RBUEHEIER & WiE

RHEREERR L L TH L5 X 0K 3km Al MBT 23 5, & AHILSEDIZIEDNCHBLD
KERMEIT R DD TR,

3) HuEIEEhAE

& N HiE IS Sub Himalaya HiX 2 Jg L #HIEEIE E ~ -~ 712381 2 81 130 mgal T 5,
B bV M4 LI EOEJEIE 40 km ALHRIZALE T D,
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Geological Map of the Project Area

o T .ﬂ\-h"‘\ .

Source: NESS Field Survey, 2012
Figure A.2.10-4 Geological map of the project area

i | i
% Naumure Hydroelectric Project, Arghakhachi ' N =
Engineering Geological Map of Reservolr, Dam Site and Powerhouse Area - | A

" ; 3 o oty
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Source: NESS Field Survey, 2012

Figure A.2.10-5 Engineering geological map of the reservoir and its surrounding region
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(4) HEHE

Naumure (W.Rapti) 7’12 = 7 ME, ¥ LKA DOK)FEEFE TH 5, FHA L ~LiX Pre-FS
B D=0 MEEHOFERRKEIIFE LR, TrY =7 FOFEELAT U FOREE & A

VAT T NELLTFIORT,

Table A.2.10-6

Salient Features

Item Unit Naumure Remarks
Reservoir
Reservoir Area at FSL km? 19.8
Total Storage Capacity MCM 1,021.0
Effective Storage Capacity MCM 580.0
Full Suply Level (FSL) m 517.0
Minimum Operating Level (MOL) m 474.2
Dam
Type of Dam - Rockfill
Dam Volume MCM 13.2
Total Dam Height m 190
River Bed Level at Dam Axis m -
Spillway Type - Gated Spillway Controlled ogee
Waterway & Powerhouse
Intake Type - Normal Pressure Intake | Bell mouth
Concrete Lined Headrace Tunnel Length 125
Circular Tunnel Diameter 7
Penstock Length 120 | D=4.2m
Type of Powerhouse - Underground | W14m x L58m x H30.4m
Turbine Type - Francis
Installed Capacity MW 245.0 | 3 x 81.67 MW
Design Discharge m®/s 185.6
Rated Net Head m 109.3
Tail Water Level m 358.0
Tailrace Length m 220.0 | D =13m (Circular lined)

Source: Naumure (W. Rapti) Hydroelectric Project Pre-Feasibility Study, 1990, NEA

28, Naumure 722 =7 MBI LTI, X283 — VB EA > RERFE DI TCFry =7
WX THREIZE L, L =D LD & LTERERNDH D EDERNH 5,
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Source: Naumure (W. Rapti) Hydroelectric Project Pre-Feasibility Study, 1990, NEA
Figure A.2.10-6 General Layout
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Source: Naumure (W. Rapti) Hydroelectric Project Pre-Feasibility Study, 1990, NEA

Figure A.2.10-8 Powerhouse Section
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(5) TExss - A2ER
1)
FEEFTDOA RN, KR, BRIEHDNZLUTOLEBY TH D,

BN 7E + 15450 m
i K& : 185.60 m*/s
Pt © 245 MW

LR FNERE L ERKENDS IR OBERBEITT — & % 52 J-POWER 2B L7-2 v
Ea—% V7L (HDWiz) ZfEf L CEXMEORG L o — &% Lz, KENE, I
BRI EIXIER LK SN TWD 72012, BIFH i EFE 245 MW 2B 2550 &
o7,

2) HEHABLUBH

—ARAGIZKE - FEEM ORI )13, B RBAORE, BRI, Eikhl R 72
EICEVPREST D0, L0 REOHEEHITREFRINCA T =AY v b RH D,

L L7225, ARFFETIET X TOESHERIIA > FERBA LT, SHIZR/ S LEAND
EFEAEE A STV R WHLE AR Tk SN 572010, B OREICHT- > TILL B
ZELTLIAYY ORKRHIIIZI100 MW RREZ BIRET D, KXo TAFHEICBNTIE3 A
RCRIETHZ L 2T,

3) K
a) /KHLH T

K I AT 20475 154.50 m, ERE K & 61.87 m¥fs DS, —HBH=0 O
JNETRDERBY Lr 5,

Pt =9.8x Hnx Qtxnt
=9.8 x 154.50 x 61.87 x 0.927
= 86,800 kw
Z ZTC,
Pt : AKEFERKLT) (kW)
Hn @ G2 E (m)
Qt : 1BH-Y OEMRMHKE (M)
nt o KEHER

b) /KEJEZA

—IZ, KERERUIEZE L KEH D OBRTHRO b D, AFHEO%EZE L KEH %25 E
LT, M7 I 2KELET D,
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) 7y —ME

7 MBI, mEFER & LT 18CrANI AT v L AR F— L a T 5, iz, 77
YIARKEDT =Ry 27—V T ORETIF, KEICL o TER—=T 47 (VT
FELEANA=R) &iid, Z0a—7 1 7 HER SEREHI B W TR 5,

d) FEFEHTH )
FEEATDO T EFRLO BN 72 0 OKEH NG TICR 5,
86,800 kW x 3= 260,400 kW

ek, EReH N EHWTENEHEO L E 2 —REfI L TWD,

DEE T

FERHE ORI THMERE, 3 FHAS IR BEAE TIERS A B3 94,300 kVA, 90%ENL TR ET 5,

a) %\é&ﬁ»*&?’?a
FEBRMEDEM AR, KHERRKH T, JJRB L ORERDRNOFRIND,

Pg =Ptxng/p.f (kVA)
= 86,800 x 0.978/0.90
= 94,300 kVA
Z Z T,
Pg : BEHEEEE (KVA)
Pt : KEJERME) (kW)
ng  FEME
pf @ iz Eh

LRk V., REO TS EIT 94,3000 KVA £ 725,

5) LEMR

REROBFHTH T - T, NEA 1ER® 400 kV Transmission Line Power Development Plan
I, BEFPOROEHLICEBERE CHERT 22 L, 25 E, BRABELEREL
TFRLOEBEMRER L T 5, Z2ds, EEMREHIZ OV TIIAL RGO 7= I HIK o B EE
G b O ¢ [ R S L R B

B doS T+ Butwal Substation

RFEET . 220 kV
5 R : 79 km
R s Bison X145, 2 [A##
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