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FoX— Uik, ALk 26 FE 22 4305 30 FE 27 4y, BRR 80 FE 4 43D 88 FE 12 sy ORICALE L, b
ZHE, B EREEA 2 NICETL2RRETH S, EE0FEHE S, M7 190 km, 5
FE A 880 km Th U . F DAL 147,181 km?> Th %5, [E TIT4=E 90 m 25 8,848 m F TX
L TW5b,

AN, 2011/12 T 2,649 5 A, AOOEIINEIL 1.35% (P i it /mHEt) Thsd, AA%y
flx, 774 CFE) #g)s 50.27 %, mE « iUk 43%, &~ 7 v HE2S 6.73% & 72 -
TW5,

— AN72 0 GDP |Z 2011/2012 4EJE THI 735 KL Th 5, IT4E, SAARC FE[E S 5% DL %
FHREZER L TWA R0, Bl < BURRRELCF BT 2 B O FHE{EE ORI L - T,
TN L DRRF L 3.8% (R S— LG R RS, 2010/2011 4EJ%) I F - T\ 5,

FEPEREITEFETH Y . GDP DFJ 33.0%, BE3EANH DK 65.7% (2009/2010 ) & 55, k&
HEDANTIIBDLE E N TN T, BUCRIIEE RN EEEGTETHY . ~ 41 A MEFN
b E o 72 1996 FLARTIIBASIME D 20%LL B4 573 BRI X 0 2002 424 LA 1 10%
PUFIZA LTz, LarL, IRZEHEICEA & RROHEZED S OBDEE M L, 2007 4
ZIE S EIOFR 50 AL EOBIE NN S 72 &, BIREDOHE A > TW5,

TR ST TR BERR, I —Xy b, RS GREK. FEESE) FTho ., EEELL
XA R, KE, R ITTVaBIORMYETHD, —F., FEEAMIAMBLT, TR
i A e SR RERE - AEMINTA T, EEEALIZA VN, hE, TV EREE, A K
XV TETHD, FABHNEBEBNPILRK L TEY, 2009/2010 4 D& 5 /RF1% 50.8 {& K/L (GDP
b 32.0%) ICELTERY ., RIS HEE DD O%RE ENEN D O S TREZFIET S
gL oo T A, £z, il WAL bIRKOMTEITZA » RTHY | 1 > K& ORI
FRIIAETE ) E 2 2 RF o,

R —)VTEERKEREZA L CEB Y, wEgAK7) 83,000 MW, #R¥&HIICA 2hEH AIREZ2 7K T)
42,000 MW & E DI TWNDH A, 2012/13 FFE R OBEBI R £ 709 MW FREICE - T\ 5, FIZ,
KNFEEFDOL S BIRIABLXTH D720, HIZITHREENEZ LIBDT D, 207D, #Hll
ZIE— H K 14 FEE O FHEEE L Ehi LTl 0 | ATRRER LORFEITENC RS X EE & 7o L
TWD, ZD XD IRPUTKHALT D7D, R/ 3—/VBUFIE 2008 FERIC TEF = 1L % —faflis i
TEhEHE ) 5 KO (/K156 10 45T ) ZRE L, BT OE A E 0D BHIBHEZ X 5 51 Ch
0. ZOHRT, HHNIRE LI BRI 72 i AK ROK DR BT O N R Al K Td 5 EArE
STl LLRnb, KUK EITORRIL, SRR KEIRT & OAEVE, AT
BORE, S OITITRERES, Rx RBERELEZE L CGHEMICHE LED D LERH Y | /31—
VEBFIE, BKROK BT~ A X —7 7 L OREICOWT, WO EBIFICERF LT,
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1.2 HHEOCH®

AL, Fh - BRBREICH OB Z1T O LW I RHED b 1T, RFAEIC X DKk 1%
BT~ AZ =TT ANEESSKNABENED D Z & T, HHRENRNE, FEEREOFHK
AT G L R 3— BT 2 405 - R PEHE NS L B R BRI IS E 5 E%E%kﬁé
HOET, F—VBUBIRE & OERFRAZ®E C T, IR BRI IR 2 BAIRBE,
MERERND D TH D,

1.3 FRAEOEHEH

FHAEIPHIX, 2011 4F 6 H 30 HIZ R/ N— VUM & EIBE 186 QICA) DO TAE S-S0
AN ASNWTEB I b Db DT, HENT E A Y 2—/uid, EHAIO 12, iERA7r Y 2 —
JVETRAEEE ) ICEEHENTWDHERBY TH D,

BRI, 23— BT 2ENFHFEISHIS LI AKAKR N EE~ A S —T7 T OREZ L
TOXIITEHET S,

o 2013 4EB D 20 FEMINC T2 D EAIBAFE R 2 K E D 5 ZHTKAIK I FEEDONLE DT % i
Y D

o KUK FIFEERT (100 MW~300 MW F2E OB O BRF GO\ C R, BRBEHE
R, BEmELE L, */3—/LE 4 (Nepal Electricity Authority : NEA) 72> 52
HEhTWwary 7Y A ME#HOBEF 7oy =7 ~ (65 7r Y=/ b) [ZESNWT, FE
TuYxl NOBEETI, BRICRVTY R NERMAT S,

o HET7u v/ FOBARIAN., BHFEEK - Kilf, B&PHE LA L, 5% 20 4H
DIFKAKTIBEFT~AX—T T B RET D,

ek, KRAE T, BEFOBRRGHEICE T 2 BEEAIT 50 b0 L Ed, &7 ¥ —H0 GDP [k
RRSLENMUAE D LR EOTRREREZ B E 2 2 ENFEME LT, TS  EIRBEFE
B OKELEITH) 2L ET D,

1.4 FEREBLOBERLBEEDEMR

R )L DRRFF SRR, 2012 FRIZFB VT — A 720 GNI 28 700 R/b, AP+ (Human
Development Index: HDI) 7% 0.458 & . flooBiFR FE & il L TR bIRVKEEC H 51, ITFED—
A Y720 O EREIL 14~16 KFEIZ K A TE Y  HSREREZED THS ETOR MLy 7
Lo TNWAHZEnE, KN EORRLE LI-E IS ) OMIENREBEORE L STV DS
BT, 2005 FA R/ S— VI L0 RE SN EFKFIHEHE (National Water Plan) Ti, [
ElBIT MM & OB EDZNIEFICRE WD LIS, EHMB I OMRE ST KOH
RIS 7o o Tl NI ORERZ K LEZENCAEH L T RE AR ST D,

L 2 oo E it fetEir, O-KNE 25.2%, @ FHi44 68.8 . @FLLhIIILT-= 46 A 1000 A,
2 IMF, Nepal 2012 Article IV Consultation
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LU s, RREFICTHET 2 L0 —MIIC, frkMioK I8 E IR b % %
o2 NB N, FOORREESREICKIETEEL RV, Z0k), KAREEED D
Y7o T, BB ABRBER 2T (Strategic Environmental Assessment: SEA) %@ L €, L
RO P DO BERED & BRI DR~ OEBICR KIRICEE L > >FE A NE2RETLHZ L, F
7oy TR DHEATZHAORBWEBICHE L T 2 eikvboind,

AHEFIL, LRROBEREEEZ. LTOMRE Uiz, 52 BN HH 5 EITHIT T, /38—
MTBITHBERROHRREZMBL LS 2 T H 6 EICBWTENE Y ¥ —DOBil 2+ 5,
B 7 BEICBWT, 2032 FETOBNTRETRAITV, 5 8 HICBWCEFRMBEZRET D,
BB O R E IS Y 7o o T, KSR BN ORBRER O FTREMEIC W T B IRE L2 9 2 T,
BELF D 38— UARIBA R 2 [ & 2 €, 2032 FE £ COF EMEFRMRFE 2R ET 5, HIFET
(X, EIRBRREEIC LR D IREM B T 21T 5. 5 10 T Cld, EIRBRRFHE 2 k9 2 A LK
X7v s FOBES v AZHIT 5, BARMIZIE, SEA DB X FITEDE, 67 HHOBEME
R LT, B, #R5, BARBREE, HLASREOMIE 2 SHRAHICHHE L, RENIZ 10 0 FE
TrYx s MKV IATy, 5 11 B CITEERMILAFTEIZ OV TOMR 21TV, 5 12 BTl
BRARZE LT SEADBEX FEHEHHL, ALYy MIOWTRD FIS BTG4
DERBEASEE FOREREZP LT 5, iR, 13 EIZHB W T, RPFHEORE RS b=
LS AT 5,
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15

HERTV1—ILBLURAERRE

KHEDOEERDWIITTHIRT LB TH D,

£ B 2011 (14FK) 2012 (2FK) 2013 (34FK)
BEA 12 | 1 | 2 | s + | s | 6 | 7 | 8 | 9 | 10 | 11 | 12 1 | 2 | s 4 | s 6 | 7 | 8 | o | 10 11 12 | 1 | 2 | 3
ez £ 1 B 2R ESEE
Z 1751 B BB L mRDETE KB ANIKDFZEE VI =TS DI
E kS
RitfFs [ ]
ERfEL — P U . = : : : =
—- \ Pl -1 -1 | —_ - T = = =i S = T 1 == ~ <
(= = N 5 ~N| /7 . —— . N e ~
E R HER FIRERESE F2RENEE SEIRENEER FIREREXR EXRP &R ES FOREAEE FTREA % EIPETES
A2 EZAEN : R O3 S ATTYLLR— 2. HLMAICKIT DS A 24. ERFAERAR (JCC: 2. FZI k- I7A4F LKA o
L FEEMROC)0 MERA&NL ) |1 AEAAORE AT ORE Shstoanan| | LAZNioRs.) e o L bioen R
F— Lok i i s Commi ttee) (D BAAEHE 26. BIEEESWE
BERER > 21 BHBAREHEIZL o i
RRIEE. B
HoRE
f}y
N / " N P N / \ A N Va
F1RB b 1R FIRBIESE FEIRBIESE BEARBUBIER HEORBh 1% HORBAM e
1L Ao TLavLR—OHE - HiE 12. ¥4 FRBBEBEOEIE 19. BIERAT—oRNT—I—F 1 L UBE 22. BIERF—IRLT—2—FT 12 2. FST k- 274 FLLR— () OKHH 2. F59 k- I74 7L LR—FQ) 0%
2 BALYI—OBKAH 13 R HEEHEEOHRRBE (1 27 LUR— FOBE) I FRE~OBRY - Bl HRIRME QRS - ik
3. BHARETFA 14, BEUBIT 24, ARABZEESR (JCC: Joint Coordination
4. EREAFTEOREL 15, BB REE Commi ttee) OB
I s 5. BARGMRHEOREL 16, EKHEUKHRERIRET 285
6. FIERT—IHRLI—I—F 1 TR ) R FDIER
1 BRLFULOEE
8  TOUIH FREHELEFELEOBRE
9. FRTLRLK— O - H
= — oo _ LTl T \‘ YA | e X _ P s ] ] Y,
EBNS ST N LT S
RitELE R e [~ == . .
ENELRE [ ] 0 il (- [ 1 — —
BER 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3
A =1@sHM Azomsim A £3B5HM
2F =DM —S—F 4 VT
BHEER (BELRRE)
REER (WEED)
Ic/R Pr/R It/R F/IR
BES A A A A DfIR(1 A [Df/R(2) A
RIE/ BHRRFESTE
=i & [ — I — - O C— | ] O
BT
%g%ggb%@ HI:*] # :4 | b — IZ+ | ] 0
e
BE M. 2% Ex |f|:+:| # :q # — |:+ |
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Ty BERF
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RikEtE
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Figure 1.5-1 Work Schedule
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H AP T O HARN 72 3B NE 2 UL FIORT,
4 N\
F1EE SHHERTBEOEE Tk Fesf SHM P
BOHEETH
v BEOTH L FEEO | 2013~ komhBmETN | (BLE (Progress R.]
v NEAIZ L 5 2T O 2 4 1R / TR E] OREIATE
FEIRBATE FHE [2013?32 E@j&ﬁ%%&:ﬂ] g1 | [ProgressR.
v BEAF R OERR P B P AR . % HIBHE R [ ] [ ]
RlEFTE, DEEARBHFEETE, etc. (2Bt HE 70y NOBE] BLO (83
L | B Ak ) REFIM P O] ~OA > Ty | )
4 K N\
F28E BAEREEIOCIINDEE /
BE eV s FOERINE
v aryZ )R NEEROE 1L RER T 2 ELWRBER T Y 27 Rk |
S e = | () (o)
Y SRR O, etc. T 7 5 D= 7 ORI DR
Wi radx s OB
v 2013 4E~32 AEDBAFEIZ AR 72 7 e = o SIS =
BEPAPEIN EoOWEM T Y s b ] [%1@ ] [ProgressR.]
VIRA WK L U HHEDVERE [FE 7 uy 7 MRE] ORp*Rs
EERBEMEE OBt
v KHEHER (B2 ST . Hiig B EOTE B 5 T ] [’5%" 10 ] [Progress R.J
HEERREFEE B ORE
VBRI, AR ( msawmscmy siv | (#1m ) (ProgressR.)
XC{KE@\ @‘iﬁ&ﬁ'ﬁ\ etc. rﬂ’fﬂﬁ%ﬁﬂ)%ﬁj A~
SEMEREDEE
v SR SRIE B O b BT [ 7ev=srammte ) (4 1m | (ProgressR)
Y ERN SRR THE T 0T =7 ] O
FES s NOREE
v e B e RO L — —
v ERTA FRTav=s b |
v R RS TE S K D ST TBLHBIRAY | o> FE it
V10 7Y = s NRE R RN
IR & R R R R
ES AR B [ HETaU=s FU R R ] [%2@ ] [lnterim R.]
Y STy MREEOCCRE /TR 3 B W AR IR MP O D%
(G J
- v'i N
FEIBE BFEKEAXKAREMMPOEE
BAF G ik - B & TEDOK T
v NEA/ES IPPIE =& & 4 — [ B B % - A S I ] [%3 [ ] [D. Final R.]
v T s e A B 8 4
BRI - BR R IRAE DR B
v EEBRREEA~OY T3 ik [ Bkt k HEEFRMP ] [%3 ] ] [D. Final R.]
BRI (BT - BREE B 2 25 R
g /
Figure 1.5-2 Work Contents and Output
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1.6

AEFARERES S URES

JCAIZ 201212 A LV SIW IZEESWTEBZRHME L. KAREDD, BIEETIZ FRRO L D
WA ZIRE LTV 5b,

- B 1 RBIMERA 20124 1A 16H ~ 20124 2H 26H
- 92 BIMERA 20124 54 8H ~ 20124 64 30H
- B3 BIMERA 20124 11 A 18 H ~ 20124 12H 2H
- B4 WBIMERA 20134 2H  3H ~ 20134 2H 17H
- 95 BIHERA 20134 5H 26H ~ 20134 6H 9H
- B 6 RBIMERA 20134 12 12H ~ 20134 12H 26H
Fro. AT TRROMEE 2 JICANEA ITHEH LT,
- varLR— b 2012 & 1H
- 7L ALR— |k 20124 2
- AT U ALLER—F 2012 = 11 H
- FIZ7R77A4F L LR—F (1) 2013 4% 2 H
- RZ7 b 77A4F 0 LAR— (2) 2013 4 12 H
- 77 A F LR — R 2014 2 H
1.7 Ao A—nR— B LUREH
1.7.1 NEA
LUFIZARFTAAED NEA DA D v X —/3— R aoRd,
No. Name Assignment Title Organization
. . Team Leader . Project Development
1 Mr. Lila Nath Bhattarai (up to Apr. 2012) Director Department (PDD)
. Team Leader . Project Development
2 Mr. Keshab Raj Bhatta (up to Oct. 2012) Director Department (PDD)
3 Mr. Sunil Kumar Team Leader Director Project Development
Dhungel (up to Nov. 2013) Department (PDD)
Mr. Jagdishwor Man Deputy Team Leader . . . .
4 Singh (up to Apr. 2012) Director Engineering Services (ES)
. . . . Project Development
5 Mr. Biswa Dhoj Joshi Team Leader Chief Department (PDD)
Deputy Team Leader Project Development
(up to Nov. 2013) Manager Department (PDD)
6 Mr. Tika Ram Paudel Geolo Asst. Manager Soil, Rock and Concrete
' 9y ' g Laboratory, ES
Social and Natural Environment and Social
7 Mrs. Annu Rajbhandari . Deputy Manager ~ Development Department,
Environments ES
Social and Natural Environment and Social
8 Mr. Raju Gyawali Environmentalist ~ Development Department,

Environments

ES
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No. Name Assignment Title Organization
Mr. Damodar Bhakta Hydrology and
o Shrestha Meteorology Manager PDD, ES
10  Mr. Nahakul Nepal Electrlcgl and . . Asst. Manager E/M Division, ES
Mechanical Engineering
1 Mr. Pradeep Man Electrical and
Shrestha Mechanical Engineering
12 Mr. Anil Rajbhandari Power System Planning  Manager System Planning Department
.. Demand Forecasting /
13 Mr: Sanjib Man Economical and Manager PDD, ES
Rajbhandari . . .
Financial Analysis
14 Mr. Gopal K. Lohia Deputy_ Team Leader Manager PDD, ES
/Coordinator
Coordinator
(up to Nov. 2013) Manager PDD, ES
1.7.2  JICA SAEH
JICA G DRERL A LA TSR,
K 4 Y AT & fi§ 2
1 =R B WFEIE B TR IR RSt
2 R JRBE RIS K T)367E CER/NE R 77 Ve o
3  JiH H HEg RIRBA TR A 1 2011 412 A ~2012 4% 10 A
4 BB GER HIE F—v—r—A stk 2012 45 11 H DR
L . \ ARt AT
N=34 B)j fmisi AN = N2 N AN
5 A4 BT BRI A BOE T A =2y MRS (2012 4F 4 1 LLKE)
6 ZEik 2T KRG IR FE R A S 1
7 bR ORC K B R IR BAFE R A 1
8 —H Xz e ] BRI TR A A 2011 412 A ~2012 410 A
9 ¥R FEAk B BRI TR S 2012 4F 11 A LUK
. wAFFETH R .
10 R A e 234k JIN
R RIS e PRt
EGRE IREAS AV 2raryr
11 & fE .
T mimi oy
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B2E KRR - KX

21 &

2=V OETIE, K 83NN ILHEHTH Y | %0 O 1T%3 FHITH S, Lifice ~ 7Y ERE (7
L—hev7%) B3, TOFEICYANT—MURE D Y —27 BER, ZNENFTLTEST
Wo, Ex IV EREL AT — MUROE O L Z Ff L (LY FZ7 2 R) v/ T — |
WiRE > DY —2 BEEEDOBOEMEZ Ky, T ) —7 BEOREON v A EFALGE 2 & 7
A LIRS,

8,848 m T&)éo EPF'EﬁUJf@Fﬁ‘?S'?/\/\7— k mﬂjﬁ iﬂ% 2,000 m~3,000 m, %%ﬁ%@& 5 4 @ﬁ‘i’ﬂ:&
TRk 62m ThH D,

FEdlk 200 km O CTHEEZE1X 8,000 M IZH ¥ . HIBEEIZZLICEA TE Y . Z OEME I
BLEIC LD MR RBEDERNE LT TV D,

211 SKREES

FR= NV DOKBEITEEIC LY R0 | RO AR KD Ao & IlK s E TELT 5, M
MHAEA~ED > T WEICATL TOAMT 5 5 DDORURMFICHIHTE D,

1) 774 OWEET Y A— KK

2) ~ N T— MR 2,000 m LU ORATE > A— Rk, B <A< AR
LS<HERLTVD,

3) ¥ /T — MLURD 2,000 Mm~3,500 m DHAHE A — R, BITIREARLRRE <, AT
FELFREL TV D,

4) 5,000m FCTOWLRDE LR, EIFKIENMES . KITFENZ W,

5) 5,000 m DL EORESEHEILY v RIEEE-idmbEE, BTESNH . FEE R T
‘/6%50

7ok, mAbiciA D FERJINC L VIR A ENT BRI, Vo FIREE i bE X sy N
WALE LTV T H, REITHEE o A — U REE IR T A— U RETH 5,

2.1.2 FH

AN RIBEBERICK OV UFERH D, K. 2. W, £ THY ., 22 BIRHITK 3 »
AThHsd, £ — X OME D IL, HiFE, E‘f PRI XV EIET 2,

Flo, BUA=CEKY . SRS N TWD, T, IHETTIE6 A6 9 ATH
D, FEHOYHTIZT A0 10 HThH D,
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213 SR

EHEA b~ X3 1,300 m ISAZE L, FREHAIRIT 18.1°C Th 5, EHRIEN K HIERW
AIX1AT105°C, ikb@m\WWAIL7 AT242°C Th D, FRMTEHRIROHER % Figure 2.1.3-1 12
KT,

" o~

J—
o

Temperature °C
— )
w o

w

o

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

Source: Nepal Atlas & Statistics, Revised edition, 2008

Figure 2.1.3-1 Monthly Mean Temperature in Kathmandu

214 B

MWEIX 1 Ao < . BETIE 75%. I TIX 2% Th 5, 4 HITIELS . HE Tl 53%., PHE T
1L 43%Th 5,

215 /&

PRI E S A=V ERIERIC L D 725 S, HFRIFEKED 90%IFE A—2 LD, DD
10%I IR PR L D,

BV A= UAE RUBBEN D RS VHERS AV GAS N IEIRE S 2,000 m D~ N T —
NMUARIZS D230 | =X T — RNUARDFEM O Z Z7 4 O—ICHZRE L5, I HIZEDOEF~
ANT — MUPRZ B Y | UAROFEBAIFEICE LW EE OS5, 207D, RO LRI O R
REIFFEAIRIEORRNEL Y 072 d, ZO—HiTe~v T Y EREICEL, Ffkice~7vE
BOMEAIRIEICZEONZ RO, MR mORREITD 720 < 725, Koshi AR LIZED—
#B1. Koshi IO BER D Tamur JI1, AL Arun JIT, PEEBO Sun Koshi JINZ 2 FhiiiviA e,
PN TEEIL, T XRRICFERRICHZRE O S, 7 T 7 AT IUIROFTHE IS IE~ T —
MUARZSFEZE L TV aWed . EiZ7 o 7P IUIROFMOE AR T ZIZ AV IAZRLT < R
DI BEORERELE D, TORKBE, KNI 7 ORERNEITFRS— L OR KR 4,500 mm % 5ok L
TW5,

fRPEEUC K D FEMIE, HALTEI R D BFEED A T = XKD BET D,
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%3 L LT Figure 2.1.5-1 I[CHIIE X % 7179,

iy |f"rlfiw SW{KJIJ‘S;_H o

\ 3
S, fv e mlum N 1
VL e M g - 3 K g 5 |
% A 5 e L o e ./"1 l,.-qg(“'\--.. e
. _ ol v T A
- ti‘.i' % \ :. : _| S -lfl

Source: http://www.nepal-dia.de

Figure 2.1.5-1 Map of Nepal

B, BERIE 18% N F T, T2% 0N EFAIZ, 10%H3H 1 FKIZZR 5,

2.1.6 g

bt~ 7Y EECTORREIL1,000mmBEETHY ., TOMNNPEHES 12mDE LD, 24l
OFEE TIEFIXTROKI & 725,

FEE G4 Table 2.1.6-1 1277, FEHHEFEDZ N Arun JIl, Marsyangdi JII. Kali JIl, Karnali )JI[{Z
BT, BAICIIESENH T KE —HICHEICT S L, SREERKERERD,

Table 2.1.6-1 Snow Covered Area

Basin Name River Name Snow Covered Area
Koshi Tamur 750 km?
Arun 4,475 km?
Dudh Koshi 500 km?
Sun Koshi 650 km?
Gandaki Trishuli 1,100 km?
Marsyangdi 2,100 km?
Kali 2,100 km?
Karnali Bheri 1,850 km?
Karnali 3,400 km?
West Seti 190 km?
Mahakali Mahakali 805 km?
Total 15,820 km?

Source: Engineering Challenges in Nepal Himalaya
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2.1.7 BeKE

Fo—= L DR EBLINIX, KX (Department of Hydrology and Meteorology: DHM) 7345 #i
L. BoKEBHAT, JSBIHET, BIRBINET, REXSBNETL LOMER TP Tn5, B
AKEBLIFTIE 170 HUR, [GBLUIFTIE 69 M, HARBLIIATIZ 9 s, R RBINETIE 22 H,
BiZe L 6 M Cd v | F 276 HuS CTRAK BB AT > TV 5,

Rtk L HL R DA 8 % Figure 2.1.7-1 12, Bk EBLHIHLS OFE T % Table 2.1.7-1 IZ7” 7,

1

@ Precipitation
Climatology
Synoptic
Agro-meteorology

° 4 o 403
0 g 1 1420 ¢
y 13&130?.01405 406
- ﬁ- 8 gt
(]
o A 1agg T
@ Aeronautical a2

Figure 2.1.7-1 Location of the Precipitation Gauging Station

Be Kk BB R S Wb O T 1956 FE BT, HEMNS AT TEZREFT — 1% 2010 £
HLOTHY . BIHIRITRE CT55 M. RETIFEM., P TIHFEMTH S, S EOBFTIL,

T =X OfEEEEEE L, BIIRAS 10 R0 O 4 Hs (623, 834, 927, 1326) OELHNIT —#
(FBRE  RF 272 S OBMT —F 2 fIAT 5 2 & L LTz, Table 2.1.7-1 O A fFK &L, ABLHIET

(BT 2 BIHIH OFEEZ R L TV D,
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Table 2.1.7-1 Specifications of Precipitation Gauging Stations (1/6)

No. Name Index District Type of Station toSr::I;rd l;::szzl:d - Location - Elevation Precipitation (mm)
Latitude Longitude (m) Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
1 |KAKERPAKHA 0101 |Baitadi PRECIPITATION Jul, 56 29.65 80.50 842 38.2 44.8 53.7 45.7 98.8 258.3 455.5 406.8 225.7 55.9 7.4 17.1 1,708.0
2 |BAITADI 0102 |Baltadi PRECIPITATION Feb, 73 29.55 80.42 1,635 41.3 57.1 56.5 55.1 128.2 198.4 307.9 260.8 161.1 46.3 7.8 27.4 1,347.8
3 |PATAN (WEST) 0103 |Baitadi CLIMATOLOGY Jun, 56 29.47 80.53 1,266 37.9 41.0 46.8 46.1 100.3 191.5 342.4 307.9 165.7 41.1 8.9 19.6 1,349.1
4 |DADELDHURA 0104 | Dadeldhura SYNOPTIC Jun, 56 29.30 80.58 1,848 45.1 59.4 57.5 48.7 785 177.0 336.5 318.6 185.9 56.3 7.8 23.7 1,394.9
5 |MAHENDRA NAGAR 0105 |K AGROMETEOROLOGY Mar, 71 29.03 80.22 176 25.7 38.5 19.4 17.2 51.7 254.4 509.0 524.7 297.3 55.4 6.2 155 1,814.9
6 |BELAURI SANTIPUR 0106 |Kanchanpur PRECIPITATION Mar, 71 28.68 80.35 159 22.3 315 18.7 17.6 52.1 239.2 487.4 450.6 279.5 55.9 4.3 15.3 1,674.5
7 |DARCHULA 0107 _|Darchula CLIMATOLOGY Mar, 74 29.85 80.57 1,097 46.9 64.7 66.4 60.0 1219 299.3 700.4 652.4 327.4 62.1 9.2 26.0 2,436.7
8 |SATBANJH 0108 |Baltadi PRECIPITATION Jun, 76 29.53 80.47 2,370 40.6 54.5 60.7 63.0 1234 209.9 376.7 367.5 200.1 39.9 9.8 25.0 1,571.0
9 |PIPALKOT 0201 |Bajhang PRECIPITATION Jan, 57 29.62 80.87 1,456 50.8 53.5 58.4 60.9 1149 3137 575.8 548.6 304.0 63.3 11.2 229 2,178.0
10 |CHAINPUR(WEST) 0202 |Bajhang CLIMATOLOGY Jan, 57 29.55 81.22 1,304 52.5 61.3 62.9 46.0 60.1 176.8 374.3 388.4 2131 49.5 8.9 237 1,517.4
11 |SILGADHI DOTI 0203 |Doti CLIMATOLOGY Jan, 57 29.27 80.98 1,360 48.6 50.1 49.9 404 83.0 1943 294.3 260.0 180.9 62.3 7.6 219 1,293.2
12 |BAJURA 0204 |Bajura PRECIPITATION Jan, 76 | Apr, 04 29.38 81.32 1,400 55.8 85.4 66.2 62.7 126.4 289.6 555.9 549.3 226.0 42.0 11.6 311 2,101.9
13 |KATAI 0205 |Doti PRECIPITATION Jan, 58 29.00 81.13 1,388 43.0 49.3 44.6 439 99.3 307.4 464.8 419.0 251.9 45.4 7.3 17.8 1,793.7
14 |ASARA GHAT 0206 |Achham PRECIPITATION Jan, 64 28.95 81.45 650 40.9 445 38.3 33.0 89.6 196.0 302.9 268.1 138.2 37.2 8.4 19.0 1,216.0
15 |TIKAPUR 0207 |Kailali CLIMATOLOGY Apr, 76 28.53 81.12 140 33.6 29.0 19.0 16.7 76.5 227.9 499.7 460.0 268.8 47.8 3.6 15.6 1,698.1
16 [SANDEPANI 0208 |Kailali PRECIPITATION Feb, 62 28.75 80.92 195 26.7 27.0 195 186 58.5 268.6 559.6 532.3 3219 48.3 3.6 16.1 1,900.6
17 |DHANGADHI(ATARIYA) 0209  |Kaliali SYNOPTIC Jan, 57 28.80 80.55 187 26.1 26.9 18.1 18.9 62.1 252.9 545.8 465.5 287.9 60.1 3.5 131 1,781.0
18 |BANGGA CAMP 0210 |Achham PRECIPITATION Jan, 64 28.97 81.12 340 42.8 50.0 44.7 38.7 88.1 2226 446.5 366.4 2111 49.1 7.6 21.4 1,589.0
19 [KHAPTAD 0211 |Doti PRECIPITATION May, 76 29.38 81.20 3,430 46.3 53.0 319 59.6 130.3 360.8 810.0 758.7 4425 55.6 126 21.6 2,782.9
20 [SITAPUR 0212 |Kailali PRECIPITATION Mar, 71 28.57 80.82 152 29.3 28.8 135 16.2 62.4 2314 4425 4111 2413 44.4 6.7 128 1,540.5
21 |KOLA GAUN 0214 |Doti PRECIPITATION Jan, 76 29.12 80.68 1,304 46.2 62.9 46.4 40.7 1119 270.6 490.2 465.6 255.0 46.6 122 27.6 1,875.9
22 |GODAVARI(WEST) 0215 |Kailali CLIMATOLOGY Jan, 75 28.87 80.63 288 28.8 40.7 22.1 20.2 68.0 297.4 657.0 667.3 397.9 50.2 3.9 145 2,268.0
23 |MANGALSEN 0217 |Achham PRECIPITATION Jan, 76 29.15 81.28 1,345 53.5 69.5 58.2 44.5 105.1 199.3 336.3 316.4 180.1 49.1 111 26.7 1,449.9
24 |DIPAYAL (DOTI) 0218 | Doti SYNOPTIC Jan, 82 29.23 80.93 720 38.5 51.9 36.4 39.1 86.6 161.3 238.7 225.8 167.1 46.3 5.6 20.3 1,117.7
25 |JUMLA 0303 |jumla SYNOPTIC Jan, 57 29.28 82.17 2,300 31.2 39.4 51.8 39.0 51.2 71.2 181.3 176.4 95.7 34.3 75 11.6 790.6
26 |GUTHI CHAUR 0304 |Jumla PRECIPITATION Jan, 57 29.28 82.32 3,080 23.3 30.1 45.1 46.0 747 129.4 2773 264.9 121.8 32.3 12.1 15.0 1,071.8
27 |SHERI GHAT 0305 | Kalikot PRECIPITATION Jan, 67 29.13 81.60 1,210 46.4 52.3 44.0 52.8 1215 206.2 342.9 350.0 174.6 60.6 8.3 15.3 1,474.8
28 |GAM SHREE NAGAR 0306 |Mugu PRECIPITATION Jan, 71 29.55 82.15 2,133 26.4 30.7 40.6 344 417 774 203.9 204.0 103.7 28.0 7.8 15.7 820.3
29 |RARA 0307 |Mugu CLIMATOLOGY Jan, 71 Dec, 07 29.55 82.12 3,048 314 427 49.7 433 69.5 818 1924 207.6 106.1 30.1 8.5 220 884.9
30 |[NAGMA 0308 |Kalikot PRECIPITATION Jan, 71 29.20 81.90 1,905 43.8 60.3 59.6 48.7 64.5 79.7 1344 138.0 85.5 38.3 11.0 18.5 782.2
31 |BIJAYAPUR (RASKOT) 0309 |Kalikot PRECIPITATION Jan, 57 29.23 81.63 1,814 57.0 54.4 60.8 48.8 86.9 1222 241.9 230.0 148.6 48.1 117 17.0 1,127.5
32 |DIPAL GAUN 0310 |Jumla CLIMATOLOGY Jan, 74 29.27 82.22 2,310 317 40.9 48.4 443 534 100.5 222.8 212.1 108.0 325 6.0 10.5 911.0
33 |SIMIKOT 0311 |Humla CLIMATOLOGY Jan, 78 Dec, 06 29.97 81.83 2,800 30.0 56.4 68.8 354 48.8 7.7 1413 148.2 1100 35.0 14.2 18.3 784.0
34 |DUNAI 0312 |Dolpa CLIMATOLOGY Jun, 58 28.93 82.92 2,058 23.0 22.3 33.2 25.0 38.6 49.3 1158 120.7 66.3 28.7 7.2 12.5 542.6
35 |DARMA 0313 |Humla PRECIPITATION Jun, 79 29.73 82.10 1,950 39.9 46.2 63.9 573 69.5 1137 335.1 300.5 155.8 56.8 22.3 29.3 1,290.3
36 |PUSMA CAMP 0401 |Surkhet CLIMATOLOGY Jan, 63 28.88 81.25 950 37.3 43.0 333 303 713 273.1 442.7 393.8 228.0 421 6.0 20.2 1,621.1
37 [DAILEKH 0402 | Dailekh CLIMATOLOGY Jan, 57 28.85 81.72 1,402 36.1 37.0 38.0 33.7 90.3 239.1 482.7 492.0 2319 45.3 8.5 14.0 1,748.6
38 [JAMU (TIKUWA KUNA) 0403 |Surkhet PRECIPITATION Jan, 63 28.78 81.33 260 28.2 38.7 221 22.0 67.6 209.5 382.3 343.4 1916 35.2 4.9 17.2 1,362.7
39 [JAJARKOT 0404 |Jajarkot PRECIPITATION Jan, 57 28.70 82.20 1,231 30.3 35.4 37.2 35.0 61.9 282.0 478.8 487.0 250.8 68.7 104 19.0 1,796.6
40 |CHISAPANI(KARNALI) 0405 |Bardiya CLIMATOLOGY Jan, 63 28.65 81.27 225 344 321 223 245 70.5 2914 690.7 619.8 357.4 50.4 6.5 16.2 2,216.1
41 |SURKHET(BIRENDRA NAGAR) 0406 |Surkhet SYNOPTIC Jan, 57 28.60 81.62 720 37.6 40.2 28.4 31.2 78.9 266.8 517.0 481.6 2416 517 6.1 171 1,798.3
42 |[KUSUM 0407 |Banke PRECIPITATION Jan, 57 28.02 82.12 235 27.3 21.8 19.4 232 65.0 208.9 415.2 352.6 226.9 60.4 5.3 9.8 1,435.7
43 |GULARIYA 0408  |Bardiya PRECIPITATION Jan, 57 28.17 81.35 215 25.2 19.9 16.9 19.4 49.2 187.0 405.9 340.5 234.4 59.5 2.4 11.6 1,371.8
44 |KHAJURA (NEPALGANJ) 0409 |Banke AGROMETEOROLOGY Jan, 68 28.10 81.57 190 20.0 19.4 12.3 17.2 57.2 192.8 421.7 326.8 218.9 58.8 4.2 113 1,366.7
45 |BALE BUDHA 0410 | Dailekh PRECIPITATION Jan, 65 28.78 81.58 610 32.0 30.0 24.2 29.2 60.6 167.9 290.9 2478 123.1 48.1 5.6 12.8 1,072.2
46 |[RAJAPUR 0411  |Bardiya PRECIPITATION Jan, 77 28.43 81.10 129 30.3 24.9 14.8 145 59.2 189.1 430.9 359.9 213.1 435 3.3 173 1,400.7
47 [NAUBASTA 0412 |Banke PRECIPITATION Jan, 71 28.27 8172 135 23.1 19.6 12.3 13.2 420 199.6 454.9 357.1 204.7 59.9 5.8 10.7 1,402.8
48 |SHYANO SHREE(CHEPANG) 0413 |Bardiya PRECIPITATION Jan, 71 28.35 81.70 510 314 30.1 20.3 20.0 926 295.3 622.3 554.3 2722 58.7 10.9 10.9 2,018.8
49 |BAIJAPUR 0414 |Banke PRECIPITATION Jan, 71 28.05 81.90 226 19.2 27.2 20.5 271 46.0 1447 308.0 2747 158.3 38.0 14.4 17.2 1,095.4
50 |BARGADAHA 0415 |Bardiya PRECIPITATION Jan, 68 28.43 81.35 200 26.4 20.9 119 15.7 58.3 198.2 396.1 377.1 203.8 427 4.0 12.7 1,367.8
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Table 2.1.7-1 Specifications of Precipitation Gauging Stations (2/6)

No. Name Index District Type of Station msr;ir;rd 1;::222?(1 - Location - Elevation Precipitation (mm)
Latitude Longitude (m) Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual

51 |NEPALGUNJ(REG.OFF.) 0416 |Banke CLIMATOLOGY Jan, 73 28.07 81.62 144 21.2 229 14.7 15.6 617 185.1 412.5 3215 210.5 516 4.2 115 1,333.0
52 |RANI JARUWA NURSERY 0417  |Bardiya CLIMATOLOGY Jan, 76 28.38 81.35 200 20.6 215 12.6 11.6 67.5 148.0 399.7 376.4 1711 38.6 19 14.5 1,289.8
53 |MAINA GAUN (D.BAS) 0418 |Jajarkot PRECIPITATION Jan, 75 28.98 82.28 2,000 46.8 40.4 49.8 524 83.7 2147 481.9 436.4 244.2 615 15.5 24.8 1,752.1
54 |SIKTA 0419 |Banke AGROMETEOROLOGY Jan, 78 28.03 81.78 195 17.6 216 14.8 15.3 716 208.7 463.1 392.1 232.8 48.9 5.1 16.0 1,507.5
55 |NEPALGUNJ AIRPORT 0420 |Banke AERONATICAL Jan, 96 28.10 81.67 165 19.3 218 14.6 20.0 60.3 213.8 519.6 389.3 2125 68.8 5.5 3.8 1,549.2
56 |RUKUMKOT 0501 |Rukum PRECIPITATION Jan, 57 28.60 82.63 1,560 37.2 50.9 485 66.7 158.0 402.7 653.4 627.2 270.6 78.3 254 15.9 2,434.7
57 |SHERA GAUN 0502 |Rukum PRECIPITATION Jan, 76 | Aug, 00 28.58 82.82 2,150 279 36.5 518 59.6 1015 2109 368.0 370.0 183.3 418 15.6 226 1,489.5
58 |LIBANG GAUN 0504 |Rolpa PRECIPITATION Jan, 73 28.30 82.63 1,270 28.1 48.0 39.5 46.9 106.6 2935 417.3 382.7 264.0 53.6 10.3 17.0 1,707.5
59 |BIJUWAR TAR 0505 |Pyuthan PRECIPITATION Jan, 57 28.10 82.87 823 234 272 255 35.7 78.2 2345 314.4 265.6 156.0 425 6.6 11.0 1,220.4
60 |NAYABASTI (DANG) 0507 |Dang PRECIPITATION Jan, 71 28.22 82.12 698 246 26.1 219 238 855 258.7 465.4 420.8 2721 514 13.0 14.3 16775
61 |TULSIPUR 0508 |Dang CLIMATOLOGY Jan, 71 28.13 82.30 725 237 225 16.7 226 85.0 292.7 441.8 399.6 267.6 785 9.1 12.0 16718
62 |GHORAHI (MASINA) 0509 |Dang PRECIPITATION Jan, 71 28.05 82.50 725 25.0 227 215 237 83.9 298.4 496.0 440.7 320.5 845 9.7 12.4 1,839.0
63 |KOILABAS 0510 |Dang PRECIPITATION Jan, 71 27.70 82.53 320 16.2 224 19.2 219 65.7 2705 496.4 401.8 267.8 54.6 9.7 9.8 1,656.1
64 |SALYAN BAZAR 0511 |Salyan CLIMATOLOGY Jan, 57 28.38 82.17 1,457 36.8 324 30.7 29.2 60.8 182.4 278.6 230.9 128.6 46.5 73 17.4 1,081.7
65 |LUWAMJULA BAZAR 0512 |Salyan PRECIPITATION Jan, 72 28.30 82.28 885 32.0 34.2 30.4 265 59.7 156.6 270.7 228.1 145.6 374 9.6 19.8 1,050.6
66 |CHAUR JHARI TAR 0513 [Rukum CLIMATOLOGY Jan, 75 28.63 82.20 910 26.2 294 258 294 7.7 1716 3354 323.6 159.5 474 9.6 12.8 12423
67 |MUSIKOT(RUKUMKOT) 0514 [Rukum CLIMATOLOGY Jan, 73 28.63 82.48 2,100 239 35.6 385 46.0 1203 305.0 5714 549.6 323.1 80.3 14.9 17.0 2,125.6
68 |GHORAI (DANG) 0515 |Dang SYNOPTIC Jan, 89 28.05 82.50 634 20.7 225 215 26.7 93.6 256.1 4133 421.7 2311 57.4 9.9 8.2 1,582.7
69 |JOMSOM 0601 |Mustang CLIMATOLOGY Jan, 57 28.78 83.72 2,744 113 13.8 25.7 19.4 15.7 221 417 40.9 37.2 29.2 5.9 43 267.1
70 |THAKMARPHA 0604 |Mustang AGROMETEOROLOGY Jan, 67 28.75 83.70 2,566 7.6 15.9 322 28.2 312 445 69.4 619 511 36.4 6.3 9.5 394.4
71 |BAGLUNG 0605 |Baglung CLIMATOLOGY Jan, 69 28.27 83.60 984 18.3 25.0 29.8 46.7 139.4 2917 517.0 4434 260.1 61.6 16.1 14.3 1,863.5
72 | TATOPANI 0606 |Myagdi PRECIPITATION Jan, 69 28.48 83.65 1,243 17.8 278 49.0 78.8 162.8 245.9 367.1 355.7 202.6 62.9 9.2 12.3 15917
73 |LETE 0607 |Mustang CLIMATOLOGY Jan, 69 28.63 83.60 2,384 295 55.9 97.6 105.4 1205 162.4 2476 2404 140.9 56.2 15.0 16.5 1,287.9
74 |RANIPAUWA (M.NATH) 0608 |Mustang PRECIPITATION Jan, 69 28.82 83.88 3,609 1.2 12.7 143 117 9.6 237 78.5 822 413 115 4.6 8.3 309.4
75 |BENI BAZAR 0609  |Myagdi CLIMATOLOGY Jan, 56 28.35 83.57 835 241 253 34.8 472 105.3 2273 395.6 387.7 2101 57.6 8.1 113 15343
76 |GHAMI (MUSTANG) 0610 |Mustang PRECIPITATION Jan, 73 29.05 83.88 3,465 8.3 10.2 10.9 3.2 6.2 8.5 35.3 38.0 12.9 17.8 23 9.8 163.4
77 |MUSTANG(LOMANGTHANG) 0612 |Mustang CLIMATOLOGY Jan, 74 Dec, 05 29.18 83.97 3,705 8.2 10.9 4.9 15 27 6.3 45.1 419 8.5 10.5 22 8.2 151.0
78 |KARKI NETA 0613 _|Parbat PRECIPITATION Jan, 77 28.18 83.75 1,720 24.1 29.7 39.4 76.8 187.5 400.9 677.2 581.0 333.5 67.7 13.3 216 2,452.7
79 |KUSHMA 0614 |Parbat CLIMATOLOGY Jan, 69 28.22 83.70 891 22.1 272 34.8 710 167.6 412.4 677.9 580.7 351.5 84.7 8.7 155 2,454.1
80 |BOBANG 0615 | Baglung PRECIPITATION Jan, 78 28.40 83.10 2,273 29.5 305 411 474 105.8 429.7 677.9 675.8 395.9 70.8 8.8 15.9 2,529.1
81 |GURJA KHANI 0616 |Myagdi CLIMATOLOGY Jan, 79 28.60 83.22 2,530 29.9 37.8 335 34.2 68.9 244.4 555.1 487.0 287.1 55.5 16.5 13.2 1,863.1
82 |GHOREPANI 0619 |Myagdi PRECIPITATION Jan, 75 28.40 83.73 2,742 23.6 343 49.8 100.4 203.3 401.1 775.7 700.2 416.1 83.3 14.2 14.5 2,816.6
83 | TRIBENI 0620 |Parbat PRECIPITATION Jan, 89 28.03 83.65 700 15.7 246 244 50.9 165.7 412.8 548.2 446.3 234.8 57.7 115 8.5 2,000.9
84 |DARBANG 0621 |Myagdi PRECIPITATION Jan, 89 28.38 83.40 1,160 233 26.2 445 44.9 155.0 366.1 508.2 463.8 253.3 68.1 16.4 117 1,9815
85 |RANGKHANI 0622 |Baglung PRECIPITATION Jan, 89 28.15 83.57 1,740 25.2 50.4 44.0 86.1 229.7 627.7 882.8 7405 404.2 59.7 13.8 15.1 3,179.2
86 |YARA GAUN (DHEE) 0623  [Mustang PRECIPITATION Jan, 92 29.10 84.00 3,620 — — — — — — — — — — — — —

87 |SAMAR GAUN 0624 |Mustang PRECIPITATION Jan, 92 28.97 83.78 3,570 9.1 10.9 17.2 5.9 3.7 14.4 62.3 718 218 11.2 2.6 4.9 235.6
88 |SANDA 0625 |Mustang PRECIPITATION Jan, 92 28.90 83.68 3,570 8.6 11.4 20.8 15.1 115 16.8 36.2 413 259 10.5 27 2.0 202.6
89 |BEGA 0626 |Myagdi PRECIPITATION Jan, 92 28.47 83.60 1,770 212 34.0 58.6 64.3 1975 419.4 441.9 455.0 253.3 778 13.4 13.1 2,049.5
90 |KUHUN 0627 |Myagdi PRECIPITATION Jan, 92 28.38 83.48 1,550 20.2 35.1 316 34.7 1125 261.7 380.0 403.2 216.9 512 12.2 145 15738
91 |BAGHARA 0629 |Myagdi PRECIPITATION Jan, 92 28.57 83.38 2,330 246 33.0 436 50.2 117.3 485.5 794.6 786.6 476.4 111.0 20.0 6.4 2,949.3
92 |SIRKON 630  |Parbat PRECIPITATION Jan, 92 28.13 83.62 790 229 276 34.2 718 188.2 488.1 685.2 530.8 296.9 46.7 9.8 10.7 2,413.0
93 |RIDI BAZAR 0701 |Gulmi PRECIPITATION Jan, 56 27.95 83.43 442 242 217 233 38.9 93.6 239.2 391.2 305.3 183.6 45.9 6.8 14.5 1,388.2
94 |TANSEN 0702 _|Palpa CLIMATOLOGY Jan, 56 27.87 83.53 1,067 226 234 237 355 76.3 2375 467.4 363.1 1955 51.0 4.2 14.4 1,514.6
95 |BUTWAL 0703 |Rupandehi CLIMATOLOGY Jan, 57 27.70 83.47 205 16.4 16.7 219 228 935 3925 704.9 598.8 409.7 110.5 9.6 12.0 2,409.4
96 |BELUWA (GIRWARI) 0704 i PRECIPITATION Jan, 58 27.68 84.05 150 205 16.8 19.1 54.1 155.4 4743 762.2 607.1 3704 99.5 7.0 15.7 2,602.0
97 |BHAIRAHAWA AIRPORT 0705 |Rupandehi AERONATICAL Jan, 68 27.52 83.43 109 16.4 16.2 15.9 213 744 259.5 542.7 380.8 242.9 71.0 6.3 11.2 1,658.5
98 |DUMKAULI 0706 i AGROMETEOROLOGY Jan, 74 27.68 84.22 154 18.1 15.1 20.1 62.3 181.3 404.8 654.3 521.1 363.1 87.2 8.3 18.9 2,354.7
99 |BHAIRAHAWA (AGRIC) 0707 |Rupandehi AGROMETEOROLOGY Jan, 68 27.53 83.47 120 16.5 17.1 16.4 239 82.7 2771 554.7 404.4 2775 783 5.6 13.4 1,767.7
100 [PARASI 0708 i PRECIPITATION Jan, 76 27.53 83.67 125 15.8 19.9 204 36.0 96.3 328.9 566.6 429.7 280.1 74.0 4.8 17.0 1,889.4
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Table 2.1.7-1 Specifications of Precipitation Gauging Stations (3/6)
No. Name Index District Type of Station er:rotrd toC::zzt:d : Location : Elevation Precipitation (mm)
Latitude Longitude (m) Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual

101 |DUMKIBAS 0710 PRECIPITATION Jan, 70 27.58 83.87 164 17.0 19.0 14.8 36.2 127.0 387.5 683.4 566.5 376.7 80.7 8.4 14.9 2,332.1
102 |KHANCHIKOT 0715 | Arghakhanchi CLIMATOLOGY Jan, 71 27.93 83.15 1,760 26.9 354 30.2 36.6 105.7 280.0 495.1 390.0 269.2 67.2 125 23.6 1,772.3
103 |TAULIHAWA 0716  [Kapilbastu CLIMATOLOGY Jan, 71 27.55 83.07 94 16.2 20.4 15.7 22.9 56.5 214.8 509.6 347.4 2275 44.1 5.9 8.9 1,489.9
104 |[PATTHARKOT (WEST) 0721 |Kapilbastu PRECIPITATION Jan, 73 21.77 83.05 200 15.6 18.6 15.5 204 88.1 367.7 640.1 566.3 421.6 87.2 10.1 18.1 2,269.1
105 |MUSIKOT 0722 |Gulmi PRECIPITATION Jan, 56 28.17 83.27 1,280 21.3 224 33.2 63.0 167.3 410.5 511.1 465.1 262.5 61.9 6.0 16.8 2,041.0
106 |[BHAGWANPUR 0723  |Kapilbastu PRECIPITATION Jan, 75 27.68 82.80 80 20.0 215 184 22.7 718 263.9 578.0 428.0 305.3 67.6 7.6 14.8 1,819.4
107 | TAMGHAS 0725 |Gulmi CLIMATOLOGY Jan, 80 28.07 83.25 1,530 25.9 34.2 313 55.5 139.5 316.0 496.7 428.6 2729 49.4 11.4 173 1,878.8
108 |GARAKOT 0726  [Palpa PRECIPITATION Jan, 80 27.87 83.80 500 20.1 24.2 32.1 67.4 168.3 360.7 513.7 397.7 260.2 54.1 10.6 19.0 1,928.2
109 |LUMBINI MANDIR 0727 |Rupandehi CLIMATOLOGY Jan, 80 27.47 83.28 95 16.8 16.2 10.5 24.1 80.3 250.7 500.9 3274 225.9 63.6 5.3 11.4 1,533.0
110 [SIMARI 0728 i CLIMATOLOGY Jan, 81 27.53 83.75 154 16.4 16.1 16.3 35.3 1231 266.2 576.4 500.1 2574 69.6 5.8 18.6 1,901.2
111 [SITAPUR(NEPANEY) 0730 [Arghakhanchi PRECIPITATION Jan, 00 27.90 83.15 1,201 143 26.9 30.8 59.0 137.3 314.8 543.4 451.9 310.3 1125 16.6 9.4 2,027.2
112 |JAGAT (SETIBAS) 0801 [Gorkha PRECIPITATION Jan, 57 28.37 84.90 1334 29.6 45.5 75.2 68.5 714 184.5 328.1 2723 169.2 53.9 8.7 10.8 13177
113 [KHUDI BAZAR 0802 |Lamjung CLIMATOLOGY Jan, 57 28.28 84.37 823 26.0 44.4 7.2 101.9 208.1 555.0 864.9 829.6 468.3 104.4 15.0 16.0 3,310.8
114 [POKHARA AIRPORT 0804 |Kaski AERONATICAL Jan, 68 28.22 84.00 827 223 335 58.7 124.2 357.2 655.4 931.1 845.4 620.3 163.1 19.2 18.6 3,848.9
115 |[SYANGJA 0805  [Syangia CLIMATOLOGY Jan, 73 28.10 83.88 868 22.1 32.3 43.6 101.5 284.9 545.4 751.0 620.4 383.9 105.3 10.2 16.3 2,917.0
116 |LARKE SAMDO 0806 [Gorkha PRECIPITATION Jan, 78 28.67 84.62 3,650 67.6 83.7 1114 93.0 62.6 108.5 147.6 155.0 120.0 50.9 20.8 327 1,053.9
117 |[KUNCHHA 0807  [Lamiung PRECIPITATION Jan, 56 28.13 84.35 855 216 325 53.7 101.1 252.1 497.3 613.6 520.3 332.0 98.0 137 15.3 2,551.1
118 |BANDIPUR 0808 | Tanahun CLIMATOLOGY Jan, 56 27.93 84.42 965 245 23.3 35.9 76.7 200.2 333.8 463.0 376.0 2019 62.9 10.1 15.9 1,824.1
119 |GORKHA 0809 |Gorkha AGROMETEOROLOGY Jan, 56 28.00 84.62 1,097 22.1 17.9 38.8 773 166.7 326.0 434.0 364.9 192.1 52.3 9.0 12.8 17141
120 [CHAPKOT 0810 |Syangja CLIMATOLOGY Jan, 57 27.88 83.82 460 23.2 24.4 33.8 57.3 140.7 332.7 520.3 377.7 236.7 68.1 7.2 14.7 1,836.8
121 |MALEPATAN (POKHARA) 0811 [Kaski AGROMETEOROLOGY Jan, 66 28.12 84.12 856 19.1 32.9 61.7 118.4 324.8 618.2 910.6 821.3 599.0 163.6 18.1 153 3,702.9
122 |BHADAURE DEURALI 0813  [Kaski PRECIPITATION Jan, 85 28.27 83.82 1,600 20.3 38.3 48.4 95.9 318.7 715.3 1,077.8 1,002.3 584.2 155.7 20.3 23.1 4,100.3
123 [LUMLE 0814 [Kaski AGROMETEOROLOGY Jan, 69 28.30 83.80 1,740 30.3 41.7 61.0 111.2 315.2 875.7 1,454.2 1,401.1 862.2 215.2 26.4 19.1 5419.3
124 |KHAIRINI TAR 0815 |Tanahun AGROMETEOROLOGY Jan, 72 28.03 84.10 500 18.2 26.8 38.4 104.6 317.9 4345 536.0 424.0 280.5 70.8 16.4 18.0 2,285.9
125 |CHAME 0816 |Manang CLIMATOLOGY Jan, 74 28.55 84.23 2,680 29.4 49.7 73.0 49.5 60.3 115.3 189.6 169.3 134.5 479 13.9 17.2 949.8
126 |DAMAULI 0817 [Tanahun CLIMATOLOGY Jan, 74 27.97 84.28 358 16.6 255 36.6 104.0 239.6 337.4 424.3 315.9 206.8 449 4.7 18.3 1,774.7
127 [LAMACHAUR 0818  [Kaski PRECIPITATION Jan, 72 28.27 83.97 1,070 26.0 37.0 66.2 122.0 375.9 794.3 1,062.2 992.1 752.5 175.0 20.1 18.1 4,441.5
128 |MANANG BHOT 0820 |Manang PRECIPITATION Jan, 74 28.67 84.02 3,420 23.9 20.9 33.7 229 28.5 41.0 58.9 74.6 71.7 33.6 12.4 143 436.5
129 |GHANDRUK 0821  [Kaski PRECIPITATION Jan, 75 28.38 83.80 1,960 25.0 57.9 73.2 114.6 203.9 528.2 914.7 916.9 460.1 97.4 175 19.9 3,429.2
130 |GHAREDHUNGA 0823 |Lamjung PRECIPITATION Jan, 75 28.20 84.62 1,120 19.1 30.8 58.7 82.5 245.5 512.2 777.9 749.3 411.0 96.1 12.2 19.4 3,014.7
131 |SIKLESH 0824 |Kaski PRECIPITATION Jan, 76 28.37 84.10 1,820 46.3 93.6 144.5 193.6 312.0 548.9 892.4 861.4 495.1 113.0 28.3 28.7 3,757.7
132 |WALLING 0826 |Syangja PRECIPITATION Jan, 89 27.98 83.77 750 185 20.1 23.0 51.5 172.0 401.8 554.6 446.7 192.7 26.5 83 14.3 1,930.0
133 |RUMJAKOT 0827 [ Tanahun PRECIPITATION Jan, 89 27.87 84.13 660 16.1 30.2 36.8 67.8 215.8 319.5 402.3 327.9 180.6 56.7 10.7 16.5 1,681.1
134 [SALLYAN 0829  [Kaski PRECIPITATION Jan, 92 28.27 83.75 1,000 21.7 37.2 48.4 102.3 259.4 686.7 1,030.4 979.8 562.8 109.7 16.5 14.5 3,869.5
135 |PAMDUR 0830 [Kaski PRECIPITATION Jan, 92 28.27 83.78 1,160 158.0 30.6 60.1 1245 285.4 815.2 1,343.5 1,297.9 8119 206.9 22.7 17.8 51747
136 | DANDASWANRA 0832 [Syangja PRECIPITATION Jan, 00 28.08 83.92 1,432 275 26.6 55.6 130.3 353.5 600.2 814.2 711.9 445.8 114.6 7.5 3.3 3,291.1
137 |CHHEKAMPAR 0833 [Gorkha PRECIPITATION Jan, 00 28.48 85.00 3,300 9.6 17.0 29.0 329 40.6 102.3 176.5 170.5 76.5 249 15.2 2.3 697.3
138 |PHUGAUN 0834 [Manang PRECIPITATION Jan, 02 28.77 84.28 4,100 — — — — — — — — — — — — —
139 |RAMPUR 0902 |Chitawan AGROMETEOROLOGY Jan, 67 27.62 84.42 256 184 15.0 20.9 53.4 153.5 357.2 552.4 440.9 307.7 814 7.2 13.2 2,021.2
140 |JHAWANI 0903  [Chitawan PRECIPITATION Jan, 57 27.58 84.53 270 16.6 18.8 19.2 53.1 1235 310.4 498.2 4717 289.9 79.2 9.5 114 1,901.5
141 |CHISAPANI GADHI 0904  [Makwanpur PRECIPITATION Jan, 57 27.55 85.13 1,706 20.5 21.1 41.2 80.0 160.1 356.6 611.5 488.7 282.6 68.9 7.0 14.1 2,152.2
142 |DAMAN 0905 CLIMATOLOGY Jan, 67 27.60 85.08 2,314 16.7 26.9 37.2 79.1 162.0 305.2 471.1 350.1 226.2 60.9 9.2 131 1,757.8
143 |[HETAUNDA N.F.I. 0906  [Makwanpur CLIMATOLOGY Jan, 67 27.42 85.05 474 16.3 18.5 28.4 61.4 176.0 377.3 655.1 553.2 384.4 92.4 10.2 12.6 2,385.6
144 |AMLEKHGANJ 0907 |[Bara PRECIPITATION Jan, 57 27.28 85.00 396 14.2 11.5 194 50.4 114.2 331.4 600.6 518.2 338.3 87.1 6.8 10.5 2,102.6
145 |SIMARA AIRPORT 0909 [Bara AERONATICAL Jan, 70 27.17 84.98 130 13.9 14.5 17.3 48.5 126.8 274.9 560.2 410.4 277.9 716 5.0 10.3 1,837.2
146 |NIJGADH 0910 |[Bara PRECIPITATION Jan, 58 27.18 85.17 244 16.7 14.4 21.8 46.8 115.9 298.8 568.1 474.4 355.2 83.0 9.0 8.5 2,0125
147 [PARWANIPUR 0911 |[Bara AGROMETEOROLOGY Jan, 67 27.07 84.97 115 133 14.2 15.7 33.7 102.1 262.5 451.6 341.2 229.0 65.7 4.6 9.7 15434
148 |[RAMOLI BAIRIYA 0912 |Routahat PRECIPITATION Jan, 56 27.02 85.38 152 175 114 18.0 42.3 93.5 250.4 499.1 368.9 253.9 72.9 5.1 7.7 1,640.8
149 |MARKHU GAUN 0915 K i PRECIPITATION Jan, 72 27.62 85.15 1,530 194 27.3 33.6 67.4 131.0 233.3 374.3 2911 202.8 472 8.6 194 1,455.3
150 |BIRGANJ 0918 [Parsa PRECIPITATION Jan, 74 27.00 84.87 91 12.0 15.2 16.0 28.5 1146 237.6 466.0 343.8 230.9 64.8 7.0 10.1 1,546.5)
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Table 2.1.7-1 Specifications of Precipitation Gauging Stations (4/6)

No. Name Index District Type of Station er;acr;m t;l:zzz?d : Location : Elevation Precipitation (mm)
Latitude Longitude (m) Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual

151 [MAKWANPUR GADHI 0919 |N PRECIPITATION Jan, 75 27.42 85.17 1,030 175 155 22.8 50.1 149.6 346.4 666.1 559.4 346.4 93.4 135 16.3 2,297.0
152 [BELUWA(MANAHARI) 0920 PRECIPITATION Jan, 75 27.55 84.82 274 14.7 16.9 19.9 54.2 138.8 287.2 561.8 496.3 322.6 83.1 6.3 11.0 2,012.7
153 [KALAIYA 0921 |Bara PRECIPITATION Jan, 76 27.03 85.00 140 131 14.0 12.9 43.0 117.3 237.2 467.7 3127 225.6 51.0 37 12.8 15111
154 [GAUR 0922 |Routahat CLIMATOLOGY Jan, 83 26.77 85.30 90 16.7 13.2 6.5 48.4 129.4 239.7 385.6 327.8 173.7 61.0 2.9 6.5 14114
155 [KOLBHI 0923 |Bara PRECIPITATION Jan, 92 26.92 85.02 109 9.7 11.0 13.0 416 105.7 267.3 452.9 368.1 188.6 58.2 6.1 9.1 15313
156 [RAJAIYA 0925 PRECIPITATION Jan, 92 27.43 84.98 332 15.7 22.9 18.3 58.9 175.4 391.1 605.2 464.6 2775 72.2 9.1 8.7 2,119.8
157 |BHARATPUR 0927 |Chitawan CLIMATOLOGY Jan, 01 27.67 84.43 205 - - - - - - - - - - - - -

158 [TIMURE 1001 |Rasuwa CLIMATOLOGY Jan, 57 28.28 85.38 1,900 22.3 23.8 50.3 33.8 40.8 105.1 237.1 2312 138.6 418 6.9 113 943.1
159 [ARU GHAT D.BAZAR 1002 |Dhading PRECIPITATION Jan, 58 28.05 84.82 518 25.1 29.4 514 77.2 172.4 430.9 666.9 637.4 3534 69.1 133 133 2,539.7
160 [NUWAKOT 1004 |Nuwakot CLIMATOLOGY Jan, 56 27.92 85.17 1,003 16.9 19.4 310 51.0 109.0 306.4 479.1 501.8 263.5 61.3 74 10.5 1,857.3
161 [DHADING 1005 |Dhading PRECIPITATION Jan, 56 27.87 84.93 1,420 22.3 245 43.0 74.4 175.0 357.3 535.2 520.4 2947 59.7 8.2 104 2,125.0
162 [GUMTHANG 1006 PRECIPITATION Jan, 56 271.87 85.87 2,000 27.4 37.7 61.6 108.9 229.2 589.4 934.2 9213 613.9 164.9 24.8 15.7 3,729.0
163 [KAKANI 1007 |Nuwakot AGROMETEOROLOGY Jan, 62 27.80 85.25 2,064 16.8 25.6 44.2 66.2 187.3 451.4 703.8 7329 419.2 81.7 8.8 138 2,751.7
164 [NAWALPUR 1008 PRECIPITATION Jan, 59 27.80 85.62 1,592 17.0 23.2 34.6 58.0 134.6 398.6 673.7 686.9 348.4 80.9 10.5 11.8 2,478.2
165 [CHAUTARA 1009 |Sindhupalchok PRECIPITATION Jan, 56 27.78 85.72 1,660 14.9 20.9 36.8 57.8 126.0 333.9 515.7 563.2 305.0 65.6 9.6 12.4 2,061.7
166 [THANKOT 1015 [Kathmandu PRECIPITATION Jan, 67 27.68 85.20 1,630 18.7 26.6 39.5 70.2 144.7 289.6 488.4 430.0 266.4 65.5 9.6 16.6 1,866.0
167 [SARMATHANG 1016 |Si PRECIPITATION Jan, 72 27.95 85.60 2,625 24.8 30.0 478 75.2 168.3 560.8 1,039.5 967.0 5233 1156 174 10.6 3,580.4
168 [DUBACHAUR 1017 PRECIPITATION Jan, 71 271.87 85.57 1,550 171 25.5 425 71.2 163.4 395.8 644.9 626.2 3211 72.7 121 14.4 2,406.8
169 [BAUNEPATI 1018 PRECIPITATION Jan, 71 27.78 85.57 845 12.0 20.6 319 55.8 122.2 292.8 4446 441.8 250.4 65.0 8.2 111 1,756.3
170 [MANDAN 1020 |Kabhre PRECIPITATION Jan, 74 27.70 85.65 1,365 9.3 8.8 15.6 36.7 82.7 169.3 265.2 235.7 126.9 26.9 6.5 6.8 990.6
171 [GODAVARI 1022 |Lalitpur CLIMATOLOGY Jan, 56 27.58 85.40 1,400 225 22.9 311 57.1 125.4 300.3 488.6 446.7 2522 66.7 6.8 15.7 1,835.9
172 [DOLAL GHAT 1023 |Kabhre PRECIPITATION Jan, 59 27.63 85.72 710 123 15.1 26.3 50.0 93.1 190.9 288.8 264.4 135.2 441 6.4 9.2 1,135.9
173 [DHULIKHEL 1024 |Kabhre CLIMATOLOGY Jan, 56 27.62 85.55 1,552 18.6 20.3 28.9 57.7 108.4 256.4 394.0 3615 189.7 64.8 6.4 10.4 1517.2
174 [DHAP 1025 PRECIPITATION Jan, 77 27.92 85.63 1,240 13.7 27.6 324 53.2 119.1 4136 761.0 684.5 408.8 55.9 6.3 15.8 2,592.0
175 [BAHRABISE 1027 PRECIPITATION Jan, 66 27.78 85.90 1,220 16.4 26.3 50.2 91.6 189.8 471.9 7421 743.0 415.6 93.9 10.2 14.3 2,865.4
176 [PACHUWAR GHAT 1028 |Kabhre PRECIPITATION Jan, 66 Dec, 09 27.57 85.75 633 12.6 134 20.9 431 92.3 167.7 2443 1933 135.8 416 4.0 141 983.1
177 [KHUMALTAR 1029 |Lalitpur AGROMETEOROLOGY Jan, 67 27.67 85.33 1,350 14.9 18.8 285 54.5 101.9 1954 3105 251.9 156.9 52.4 51 13.6 1,204.2
178 [KATHMANDU AIRPORT 1030 |Kathmandu AERONATICAL Jan, 68 27.70 85.37 1,337 14.6 184 34.1 57.7 115.6 2473 365.5 320.7 188.8 56.5 74 115 1,437.9
179 [SANKHU 1035 |Kathmandu PRECIPITATION Jan, 71 27.75 85.48 1,449 12.4 24.7 30.0 53.4 154.4 303.7 527.6 5222 278.2 64.2 8.8 10.0 1,989.6
180 [PANCHKHAL 1036 |Kabhre CLIMATOLOGY Jan, 76 27.68 85.63 865 11.8 16.9 214 442 98.1 202.2 2913 286.4 165.3 51.0 7.6 134 1,209.5
181 [DHUNIBESI 1038 |Dhading CLIMATOLOGY Jan, 71 21.72 85.18 1,085 13.9 17.6 28.7 49.5 126.6 246.0 405.6 369.2 2143 54.1 7.0 14.2 1,546.7
182 [PANIPOKHARI(KATHMANDU) 1039 |Kathmandu CLIMATOLOGY Jan, 71 27.73 85.33 1,335 1.2 18.6 30.4 70.0 118.2 248.4 386.7 3478 196.4 55.0 75 10.6 1,500.8
183 [NAGARKOT 1043 [Bhaktapur CLIMATOLOGY Jan, 71 27.70 85.52 2,163 16.8 19.5 30.0 58.4 145.2 322.3 475.0 469.1 269.9 70.9 8.4 9.9 1,895.3
184 [KHOPASI(PANAUTI) 1049 |Kabhre PRECIPITATION Jan, 71 27.58 85.52 1517 16.9 20.0 30.3 56.3 126.2 236.6 350.9 2772 200.8 62.9 9.4 11.9 1,399.5
185 [BHAKTAPUR 1052 |Bhaktapur PRECIPITATION Jan, 71 27.67 85.42 1,330 13.8 20.5 33.1 56.2 136.0 251.0 374.2 346.5 191.3 52.3 53 13.1 1,493.1
186 [THAMACHIT 1054 |Rasuwa PRECIPITATION Jan, 72 28.17 85.32 1,847 15.8 20.0 30.3 24.7 34.7 104.2 188.0 1777 100.0 32.6 117 9.1 748.7
187 [DHUNCHE 1055 |Rasuwa CLIMATOLOGY Jan, 72 28.10 85.30 1,982 43.2 55.7 67.9 85.5 110.7 254.9 438.4 454.8 2832 94.4 26.1 25.7 1,940.5
188 [PANSAYAKHOLA 1057 |Nuwakot PRECIPITATION Jan, 73 28.02 85.12 1,240 20.9 32.7 43.2 80.7 204.9 481.0 826.9 809.5 470.8 86.3 12.8 14.6 3,084.4
189 [TARKE GHYANG 1058 PRECIPITATION Jan, 74 28.00 85.55 2,480 254 316 63.0 70.9 150.9 477.6 886.7 865.3 468.7 76.4 175 14.4 3,148.4
190 [CHANGU HARAYAN 1059 |Bhaktapur PRECIPITATION Jan, 74 27.70 85.42 1,543 16.0 215 32.3 59.3 160.8 258.2 424.8 418.1 228.4 58.5 77 13.9 1,699.5
191 [CHAPA GAUN 1060 |Lalitpur PRECIPITATION Jan, 76 27.60 85.33 1,448 16.0 194 27.2 49.8 97.0 218.2 376.6 3248 185.5 447 44 171 1,380.7
192 [SANGACHOK 1062 _|Sindhupalchok PRECIPITATION Jan, 81 27.70 85.72 1,327 133 17.2 284 51.7 1415 2435 377.0 359.7 206.2 57.4 7.3 9.7 1,513.0
193 [THOKARPA 1063 PRECIPITATION Jan, 83 27.70 85.78 1,750 18.3 23.7 337 63.2 169.3 307.4 536.1 509.9 267.0 73.1 7.1 16.6 2,025.4
194 [BUDDHANILAKANTHA 1071 |Kathmandu CLIMATOLOGY Jan, 87 27.78 85.37 1,350 13.0 20.6 35.6 68.3 195.2 3317 544.2 492.9 2528 52.6 6.7 8.3 2,022.0
195 [KHOKANA 1073 |Lalitpur CLIMATOLOGY Jan, 91 27.63 85.28 1212 18.0 21.8 33.6 60.5 118.2 228.9 346.1 2914 158.9 419 8.2 95 1,336.9
196 [SUNDARIJAL 1074 |Kathmandu PRECIPITATION Jan, 94 21.77 85.42 1,490 23.7 20.1 41.0 58.9 190.5 299.3 607.4 593.8 289.4 46.5 9.3 7.2 2,187.1
197 [LELE 1075 |Lalitpur PRECIPITATION Jan, 94 27.58 85.28 1,590 21.9 25.1 30.5 54.3 124.4 285.0 518.4 4345 259.0 58.3 9.8 14.6 1,835.6
198 [NAIKAP 1076  [Kathmandu PRECIPITATION Jan, 97 27.68 85.25 1,520 13.4 15.4 36.4 53.3 132.0 189.5 359.3 347.9 155.4 38.5 1.4 8.8 1,351.2
199 [SUNDARIJAL 1077 |Kathmandu PRECIPITATION Jan, 97 27.75 85.42 1,360 79 193 315 52.6 165.1 269.5 533.5 523.9 242.3 42.2 2.0 8.7 1,898.5
200 [DHAP 1078 PRECIPITATION Jan, 98 27.90 85.63 1,310 15.6 38.9 38.2 53.6 203.0 453.4 752.1 768.6 419.6 97.5 5.9 4.2 2,850.6
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Table 2.1.7-1 Specifications of Precipitation Gauging Stations (5/6)

No. Name Index District Type of Station mS{;aCr:lm ‘flzzzfd : Location : Elevation Precipitation (mm)
Latitude Longitude (m) Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual

201 [NAGARJUN 1079 |Kathmandu PRECIPITATION Jan, 98 27.75 85.25 1,690 13.6 16.2 36.9 60.0 130.3 219.0 431.6 410.1 2345 49.1 - 2.3 1,603.7
202 [TIKATHALI 1080 |Lalitpur PRECIPITATION Jan, 00 27.65 85.35 1,341 17.2 16.8 35.9 54.6 123.4 175.6 308.9 307.9 1935 48.1 4.4 33 1,289.7
203 [JETPURPHEDHI 1081 |Kathmandu PRECIPITATION Jan, 00 27.78 85.28 1,320 12.2 252 33.8 70.2 139.1 2317 512.0 478.5 260.8 60.5 4.0 4.3 1,832.3
204 [NANGKHEL 1082 [Bhaktapur PRECIPITATION Jan, 00 27.65 85.47 1,428 6.6 21.7 339 63.5 1115 2234 3232 326.4 1738 243 3.0 5.9 1,323.0
205 [NAGDAHA 1101 |Dolkha PRECIPITATION Jan, 77 27.68 86.10 850 7.6 13.7 28.8 716 140.2 226.1 359.4 285.7 182.7 415 10.3 6.8 1,374.2
206 [CHARIKOT 1102 |Dolkha PRECIPITATION Jan, 59 27.67 86.05 1,940 155 24.1 40.7 71.0 151.9 3193 547.1 535.2 293.7 76.4 125 10.8 2,098.4
207 |JIRI 1103 |Dolkha AGROMETEOROLOGY Jan, 62 27.63 86.23 2,003 16.0 243 435 84.9 167.4 378.2 604.0 593.2 309.5 748 13.6 10.6 2,320.2
208 [MELUNG 1104 |Dolkha PRECIPITATION Jan, 59 27.52 86.05 1,536 12.9 14.8 21.7 68.5 122.0 248.5 343.1 338.3 168.7 479 7.4 8.7 1,408.5
209 [SINDHULI GADHI 1107 |Sindhuli CLIMATOLOGY Jan, 56 27.28 85.97 1,463 24.8 153 38.7 98.0 203.9 4377 691.2 581.0 4232 1328 14.8 10.2 2,671.6
210 [BAHUN TILPUNG 1108 _|Sindhuli PRECIPITATION Jan, 73 27.18 86.17 1,417 16.4 20.9 32.8 89.2 175.6 324.9 506.5 356.6 296.4 107.8 11.9 14.7 1,953.8
211 [PATTHARKOT(EAST) 1109 |sarlahi PRECIPITATION Jan, 56 27.08 85.67 275 13.7 103 17.0 415 1211 287.8 565.1 4185 3102 100.6 8.8 78 1,908.4
212 [TULSI 1110 |Dhanusa PRECIPITATION Jan, 56 27.03 85.92 457 117 10.2 16.9 56.5 116.5 257.9 464.6 3795 261.4 74.5 8.0 59 1,663.5
213 [JANAKPUR AIRPORT 1111 |Dhanusa CLIMATOLOGY Jan, 69 26.72 85.97 90 10.8 109 124 449 110.0 2334 4434 3115 187.0 64.6 27 78 1,439.2
214 [CHISAPANI BAZAR 1112 |Dhanusa PRECIPITATION Jan, 56 26.92 86.17 165 113 8.2 15.9 40.8 94.2 243.0 469.2 358.9 244.4 83.7 5.7 6.3 1,581.6
215 [NEPALTHOK 1115 |Sindhuli PRECIPITATION Jan, 56 27.45 85.82 1,098 13.8 133 26.4 416 71.6 1429 264.2 1785 1385 58.8 4.7 113 9715
216 [HARIHARPUR GADHI VALLEY 1117 |Sindhuli PRECIPITATION Jan, 78 27.33 85.50 250 134 14.1 18.1 60.6 1744 384.6 725.7 569.0 365.5 90.9 7.1 146 2,438.0
217 [MANUSMARA 1118 |Sarlahi CLIMATOLOGY Jan, 79 26.88 85.42 100 9.3 12.0 10.1 447 88.8 189.0 4408 356.4 188.4 75.2 4.9 7.5 1,427.0
218 |GAUSALA 1119 |Mahottari PRECIPITATION Jan, 79 26.88 85.78 200 16.5 9.1 9.8 40.2 92.1 188.6 300.4 296.7 175.7 50.7 4.6 8.5 1,192.9
219 [MALANGWA 1120 |Sarlahi PRECIPITATION Jan, 79 26.87 85.57 150 1.1 13.7 14.3 429 118.8 205.5 4825 362.3 205.5 73.9 2.4 7.3 1,540.3
220 [KARMAIYA 1121 |Sarlahi CLIMATOLOGY Jan, 84 27.12 85.47 131 74 9.6 14.4 46.6 106.3 231.4 558.2 459.3 2913 87.7 5.1 10.2 1,827.3
221 [JALESORE 1122 |Mahottari CLIMATOLOGY Jan, 89 26.65 85.78 172 3.1 35 9.1 30.6 90.2 183.4 2572 2427 158.6 28.1 0.7 51 1,012.3
222 [MANTHALI 1123 |R PRECIPITATION Jan, 92 27.47 86.08 495 143 13.6 242 405 85.8 1436 295.7 203.8 1237 36.1 5.6 7.0 994.0
223 [CHAURIKHARK 1202 PRECIPITATION Jan, 56 27.70 86.72 2,619 16.8 26.6 38.7 57.2 106.1 313.0 588.2 569.2 3135 68.3 137 10.6 2,122.0
224 [PAKARNAS 1203 [Solukhumbu PRECIPITATION Jan, 56 27.43 86.57 1,982 15.8 16.2 32.2 457 92.2 263.6 493.2 484.4 2534 70.4 9.6 83 1,785.1
225 |AISEALUKHARK 1204 |Khotang PRECIPITATION Jan, 56 27.35 86.75 2,143 18.4 143 32.1 75.6 190.1 420.5 592.8 523.4 3125 1112 157 12.3 2,318.9
226 [OKHALDHUNGA 1206 [O SYNOPTIC Jan, 56 27.32 86.50 1,720 14.2 144 279 59.8 145.8 316.2 461.1 402.4 2411 714 10.2 9.9 17744
227 [MANE BHANJYANG 1207 O PRECIPITATION Jan, 56 27.48 86.42 1,576 14.8 12.2 231 45.9 102.0 197.4 281.0 217.9 1314 41.2 6.3 7.2 1,080.5
228 [KURULE GHAT 1210 |Khotang PRECIPITATION Jan, 56 27.13 86.43 497 13.0 116 22.3 44.0 75.5 1454 2723 185.2 1317 429 7.8 9.3 961.1
229 |KHOTANG BAZAR 1211 |Khotang PRECIPITATION Jan, 59 27.03 86.83 1,295 16.6 12.3 29.1 42.6 1116 201.8 332.2 237.6 159.3 49.4 6.4 9.1 1,208.0
230 [PHATEPUR 1212 |[Saptari CLIMATOLOGY Jan, 81 26.73 86.93 100 124 103 125 50.2 131.6 263.2 494.4 373.8 2618 76.0 7.7 7.8 1,701.6
231 [UDAYAPUR GADHI 1213 |Udayapur CLIMATOLOGY Jan, 56 26.93 86.52 1,175 155 14.0 25.0 53.6 153.2 307.5 496.1 387.4 316.1 102.3 11.0 10.9 1,892.6
232 [LAHAN 1215 [Siraha AGROMETEOROLOGY Jan, 56 26.73 86.43 138 14.9 13.1 18.4 40.2 102.5 254.1 3933 301.2 210.6 78.3 7.8 5.6 1,440.0
233 [SIRAHA 1216 |Siraha PRECIPITATION Jan, 56 26.65 86.22 102 16.8 12.0 134 38.1 104.6 223.8 397.0 332.1 198.9 70.7 6.9 6.1 1,420.3
234 [SALLERI 1219 |Solukhumbu PRECIPITATION Jan, 73 27.50 86.58 2,378 124 16.9 29.6 51.0 102.5 253.9 453.3 446.3 241.0 59.8 105 9.3 1,686.5
235 [CHIALSA 1220 AGROMETEOROLOGY Jan, 68 Dec, 98 27.48 86.62 2,770 9.2 114 24.2 438 98.7 290.9 510.6 482.6 266.9 76.2 9.4 77 18317
236 [DIKTEL 1222 |Khotang PRECIPITATION Jan, 73 27.22 86.80 1,623 10.6 14.6 22.6 66.3 162.9 263.7 352.4 296.0 187.7 48.4 9.6 11.9 1,446.8
237 [RAJBIRAJ 1223 |[Saptari CLIMATOLOGY Jan, 72 26.55 86.75 91 118 11.0 114 419 115.5 258.7 429.1 283.9 2344 68.5 6.2 8.4 1,480.9
238 [SIRWA 1224 |Solukhumbu PRECIPITATION Jan, 73 27.55 86.38 1,662 13.0 175 34.8 63.7 127.2 287.9 4777 451.0 267.0 60.3 15.0 9.8 1,824.9
239 [BARMAJHIYA 1226 [Saptari PRECIPITATION Jan, 76 26.60 86.90 85 10.0 143 155 53.6 158.7 2517 510.2 352.8 264.7 85.0 8.8 13.2 17385
240 |GAIGHAT 1227 |Udayapur PRECIPITATION Jan, 01 26.78 86.72 152 135 10.4 19.0 48.4 95.4 172.0 449.1 227.0 1247 59.1 0.8 6.7 1,225.9
241 [NUM 1301 PRECIPITATION Jan, 59 27.55 87.28 1,497 32.2 55.9 103.0 267.4 508.7 824.7 796.5 675.7 554.5 233.3 479 20.6 4,120.3
242 |CHAINPUR (EAST) 1303 CLIMATOLOGY Jan, 56 27.28 87.33 1,329 124 145 322 918 180.1 219.9 296.3 270.6 198.2 65.1 15.9 7.0 1,404.0
243 [PAKHRIBAS 1304  [Dhankuta AGROMETEOROLOGY Jan, 76 27.05 87.28 1,680 13.2 15.6 28.1 61.1 1511 261.5 393.5 344.4 198.7 615 11.0 114 15611
244 [LEGUWA GHAT 1305 |Dhankuta PRECIPITATION Jan, 57 27.13 87.28 410 6.1 8.7 20.0 69.2 1227 137.0 183.3 165.1 99.8 36.1 9.1 3.2 860.3
245 [MUNGA 1306 [Dhankuta PRECIPITATION Jan, 56 27.03 87.23 1317 13.9 123 25.2 52.4 102.0 195.1 298.9 250.0 153.9 56.0 8.7 7.4 1,175.8
246 |DHANKUTA 1307 | Dhankuta SYNOPTIC Jan, 56 26.98 87.35 1,210 10.7 15.4 225 49.1 95.9 165.4 248.1 158.6 110.9 54.8 9.2 7.1 947.7
247 [MUL GHAT 1308 [Dhankuta PRECIPITATION Jan, 57 26.93 87.33 365 10.5 12.8 24.6 48.3 114.5 178.4 295.2 1917 137.0 51.2 10.6 6.3 1,081.2
248 [TRIBENI 1309 [Dhankuta PRECIPITATION Jan, 56 26.93 87.15 143 16.1 15.6 215 57.8 129.3 299.6 485.1 353.1 2843 78.3 103 55 1,756.4
249 [DHARAN BAZAR 1311 |Sunsari CLIMATOLOGY Jan, 56 26.82 87.28 444 14.1 16.0 26.8 66.9 168.7 359.4 615.3 533.5 397.6 1483 12.7 6.9 2,366.3
250 [HARAINCHA 1312 |Morang PRECIPITATION Jan, 56 26.62 87.38 152 13.7 18.0 18.0 64.0 157.2 330.8 550.1 3927 288.8 97.8 16.6 143 1,962.0
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Table 2.1.7-1 Specifications of Precipitation Gauging Stations (6/6)

No. Name Index District Type of Station to?:zr(:rd t;::z(elfd - Location - Elevation Precipitation (mm)
Latitude Longitude (m) Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual

251 |[TERHATHUM 1314 |Terhathum CLIMATOLOGY Jan, 71 2713 87.55 1,633 1.1 145 26.4 87.4 1375 154.0 2154 168.4 128.6 429 9.7 8.5 1,004.3
252 |CHATARA 1316 |Sunsari PRECIPITATION Jan, 56 26.82 87.17 183 16.8 14.4 25.2 67.6 158.2 353.4 582.9 428.7 357.6 143.9 15.2 7.6 2,171.6
253 [CHEPUWA 1317 |Sankhuwasabha  |PRECIPITATION Jan, 56 21.77 87.42 2,590 42.8 713 131.0 1613 247.9 4114 492.3 456.0 358.5 1455 39.7 203 2,578.0
254 [BIRATNAGAR AIRPOART 1319 |Morang AERONATICAL Jan, 69 26.48 87.27 72 1.1 12.2 14.2 519 169.4 3117 518.6 370.7 293.2 90.9 8.2 6.0 1,858.0
255 | TARAHARA 1320 |Sunsari AGROMETEOROLOGY Jan, 69 26.70 87.27 200 15.5 137 20.3 63.0 167.9 311.6 528.3 359.5 287.8 92.5 119 9.5 1,881.4
256 [TUMLINGTAR 1321 |Sankhuwasabha  |PRECIPITATION Jan, 77 27.28 87.22 303 6.6 8.7 25.2 88.2 165.5 2147 246.5 234.8 209.4 60.9 13.4 9.3 1,283.4
257 [MACHUWAGHAT 1322 |Dhankuta PRECIPITATION Jan, 56 26.97 87.17 158 14.1 11.2 19.5 50.2 127.4 265.1 381.9 258.7 189.2 64.4 8.2 6.6 1,396.4
258 [BHOJPUR 1324 |Bhojpur AGROMETEOROLOGY Jan, 56 Dec, 03 27.18 87.05 1,595 204 12.3 29.9 70.1 1431 2155 2777 218.3 168.8 793 14.7 9.3 1,259.4
259 [DINGLA 1325 |Bhojpur PRECIPITATION Jan, 57 2737 87.15 1,190 14.7 16.7 34.7 815 179.2 304.3 4111 403.7 339.2 101.2 11.4 9.3 1,906.9
260 |LETANG 1326 |Morang PRECIPITATION Jan, 02 26.73 87.50 250 - - - - — - - — - - - — —
261 [LUNGTHUNG 1403 | Taplejung PRECIPITATION Jan, 56 27.55 87.78 1,780 17.8 34.9 64.7 1013 146.2 359.2 523.8 522.2 338.5 104.0 17.3 9.4 2,239.6
262 [TAPLETHOK 1404 PRECIPITATION Jan, 56 2748 87.78 1,383 177 27.8 63.1 1204 215.1 423.6 610.4 607.3 394.2 1214 273 12.4 2,640.7
263 [TAPLEJUNG 1405 | Taplejung SYNOPTIC Jan, 56 27.35 87.67 1,732 19.9 25.6 55.3 134.8 230.9 3117 4218 405.4 278.6 87.0 15.5 10.2 1,996.5
264 [MEMENG JAGAT 1406 |Panchther PRECIPITATION Jan, 56 27.20 87.93 1,830 18.9 25.0 51.4 1236 227.4 330.0 487.0 416.5 289.9 1123 19.2 13.7 2,114.9
265 [ILAM TEA ESTATE 1407 |llam AGROMETEOROLOGY Jan, 56 26.92 87.90 1,300 12.0 137 21.8 574 138.2 287.2 4235 3211 2115 A 10.4 6.9 1,576.3
266 [DAMAK 1408 |Jhapa PRECIPITATION Jan, 63 26.67 87.70 163 13.5 13.6 23.0 66.7 180.2 424.1 688.0 525.0 349.2 1333 13.9 6.8 2,437.4
267 [ANARMANI BIRTA 1409  |Jhapa PRECIPITATION Jan, 56 26.63 87.98 122 10.1 10.0 21.3 52.1 1714 450.2 7172 527.6 330.5 125.1 13.5 6.8 2,435.7
268 [HIMALI GAUN 1410 |llam PRECIPITATION Jan, 68 26.88 88.03 1,654 14.2 19.9 314 79.3 176.1 444.1 639.7 458.0 340.2 97.0 15.1 11.0 2,325.8
269 |SOKTIM TEA ESTATE 1411 CLIMATOLOGY Jan, 66 Dec, 02 26.80 87.90 530 12.3 15.6 33.7 68.1 187.8 464.9 709.2 536.8 454.9 137.2 23.7 11.1 2,655.3
270 [CHANDRA GADHI 1412 |Jhapa PRECIPITATION Jan, 71 26.57 88.05 120 9.3 11.8 16.9 66.2 1824 402.7 684.6 4276 359.4 104.5 10.6 7.2 2,283.2
271 [SANISCHARE 1415 |Jhapa PRECIPITATION Jan, 72 26.68 87.97 168 125 155 25.2 67.8 205.4 508.1 814.1 556.9 394.7 133.9 19.5 7.0 2,760.6
272 |KANYAM TEA ESTATE 1416 |llam CLIMATOLOGY Jan, 72 26.87 88.07 1,678 17.6 24.8 40.1 90.3 238.6 570.6 836.2 622.0 472.7 132.7 21.2 15.7 3,082.6
273 [PHIDIM (PANCHTHER) 1419  |Panchther CLIMATOLOGY Jan, 78 27.15 87.75 1,205 12.9 18.7 352 76.5 1454 1811 3335 281.2 1732 50.4 9.5 113 1,329.0
274 [DOVAN 1420 | Taplejung PRECIPITATION Jan, 56 2735 87.60 763 16.2 185 48.6 126.4 207.1 302.3 3423 294.4 214.9 68.7 10.9 9.7 1,660.1
275 |GAIDA (KANKAI) 1421 |Jhapa AGROMETEOROLOGY Jan, 84 26.58 87.90 143 12.2 14.9 23.6 65.5 2119 448.5 757.8 592.3 4315 149.6 16.0 9.3 2,733.0
276 [KECHANA 1422 |Jhapa CLIMATOLOGY Jan, 99 26.40 88.02 60 15.4 8.8 18.9 69.5 225.5 448.9 669.8 485.0 332.4 118.6 2.7 2.6 2,398.0

RElL — &L AWEHINENSEBE BU-\/E

En



RNN—IVE SEIFKIAKDEEBAVREI-TSVHEE

272 HiS D A PR R K B o ) % Figure 2.1.7-2 12",
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Figure 2.1.7-2 Monthly Average Precipitation
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2.2

221

Figure 2.1.7-4 Isohyetal Map of Annual Average Precipitation

A
—

RN = L ONINE, — BT TNy FEERE T 505, REFe~IvERTE 5, */3—n
EWNZ T LfEA o FIZHidviAZ, ZORFIT P ZA)NA~EH L T D,

FN— LT X 6,000 28 2 B8 L, IEREAY 10 km A28 2 511113 964, 150 km #i#8% %
WIS 54 B0 KNGO TR ORIER X, 45,000 km (2 & 55,

R & BB 2ERITIUTOL S RbORH 5, WIIOKRE SHNZK D ZEDTH
O)ﬂifa:l/\o

Water Resources Act 2049 (1992 A.D.) and Water Resources Rules, 2050 (1993): /KF|H D 7 A
T A KFIH BB OESENANL 72 8 E O b VT IE R

Electricity Rules, 2050 (1993 AD.): &4 HI & LI2AKFIHDO 7 A B R ENED B
TWn5

Irrigation Rules, 2056 BS (2000 A.D.): #i%x HAY & LI2AKFIHD T A B A EBNED B
nTn5,

Aquatic Animals Protection Act 2017 (1960 A.D.) and Amendment 2055 (1999 A.D.): {R[JI[ TD
WX a v, mi L, B S X HiER BRI Lo E

National Parks and Wildlife Conservation Act 2029 (1973 A.D.) and National Parks and Wildlife
Conservation Regulation 2030 (1974 A.D.): [ENZ/AE & B4 AWt 12 B9 5 1

Fo. FTOA Y FEDMT, LTOAESLHTINEEIN TS,

Revised Agreement between His Majesty's Government of Nepal and The Government of India on
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The Kosi Project (1975)

e Agreement Between His Majesty's Government of Nepal and The Government of India on the
Gandak Irrigation and Power Project (1975)

e Treaty Between His Majesty’s Government of Nepal And The Government of India Concerning
The Integrated Development of the Mahakali Barrage Including Sarada Barrage, Tanakpur Barrage
and Pancheshwar Project (1996)

¢ Indo-Nepal Agreement on the setting up of Joint Commission covering “Multiple Use of Water
Resources among others (1987)

e Agreement on the Formation of the Nepal-India Joint Committee on Water Resources (2000)

e Formation of the Nepal-India Committee on Flood Forecasting by Joint Committee on Water
Resources (2000)

222  HANOREYIL
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a) Locations of cross section

Figure 2.2.3-1 North-South Cross Section (1/2)
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Figure 2.2.3-1 North-South Cross Section (2/2)
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HEX T, oAb~ T% (Fv MNEFEZ) . b~ 7Lk, PRILHE . < N5 —
MR, > 7Y =2 [l 27406 K58 L, SHEIXSICHT KSR Z Table 2.2.3-1 12
ﬁ—\‘ﬁ—o

Table 2.2.3-1 Hydrological Futures of Rivers in Nepal

Source Area Nature of Source Natural Behavior
1) Trans Himalayan | Snow Diurnal behavior
2) Himalaya Snow + Monsoon Low flow and high flow not much different
3) Midland Monsoon + Groundwater Reasonable
4) Mahabharat Monsoon Extreme
5) Churia Monsoon Extreme
6) Terai Monsoon + Groundwater Extreme

Source: Engineering Challenges in Nepal Himalaya

1) FrFZrAe~vwI¥
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2.2.4 i
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(2) Gandaki ¥iisk

Gandaki yietikid, R/X—/ /LD, AbkE 27 FE 46 30 28 FE 12 43, HURE 82 B 44 43725 85
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IR ORHEELCAHE L. Narayani JI| & 72> TA > R~ FLTW5,
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(4) Mahakali Jitiak

Mahakali Jitdsi 31/ S — /L O FPEENICALE L, FEE G IANICHE F L, Ro3—b & A R & vl
EEAE IR L T D, Fo8— VENIZIE 2 RO, Chamelia JII & Surnagad JI[23% 0 | Abi&
29 £ 07 43725 30 £ 04 45, FEA% 80 F£ 08 7575 81 FE 07 /0l L. Mahakali Hittk o> 3 43D

1OHEEZ DD,

oo b, AFEEICERT S Ok, Koshi Fitik, Gandaki ik, Karnali il 3 > TH 1 |
FOEREOA T 128,000 km?, TE 4 ko 9 £ & 55, KRB SEE L 05 L TR

DL OB,

Table 2.2.4-1 Drainage Area and Annual Discharge of Major Rivers

Major River Basin Koshi Gandaki Karnali
Drainage Area (km?) 54,100 31,100 42,890
Major Rivers Tamor Trishuli Bheri

Arun Budhi Gandaki Tila
Dudh Koshi Marsyangdi Mugu Karnali
Likhu Seti Humla Karnali
Tama Koshi Kali Gandaki Kawari
Sun Koshi West Seti
Indrawati
Most Downstream River Sapta Koshi Narayani Karnali
Mean Discharge* (m®/s) 1,620 1,550 1,380
(Gauging Station No.) 695 450 280
(Gauging Station) Chatara Natayanghat Chisapani
Specific Sediment Yield 3,300 4,400 3,960
(t’km?Year)
Number of Potentially 15 5 0
Critical Glacial Lakes

*Source: Stream flow summary (1962-2006), October 2008, DHM.

Figure 2.2.4-3 |Z Sapta Koshi JI[, Narayani JII, Karnali JI|®> A Bl & & ~d, EOWJIG, € A—
YORBIZED 6 A6 10 A £ TOMENFERTTED 8 FIFEE 2 (5O T\ 5, W, HERD & KT

RV A7 1T DRIV TR, RICHERT D,
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Figure 2.2.4-1 Location Map of Major Basins and Sub-basins in Nepal
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Figure 2.2.4-2 East-West Cross Sections of Major Basins
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Source: Stream flow summary (1962-2006), October 2008, DHM.

Figure 2.2.4-3 Monthly Average Discharge
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225 HRESH

K= )L DR EBIRNT., KR5S (Department of Hydrology and Meteorology, DHM) 2345 F L .
99 MR DOMIKFTD 1962 475 2006 4D EELIHI T — % 73, “Streamflow Summary (1962-2006),
October, 2008” & L CTHIT ST 5,

RIZKFT DAL & % Figure 2.2.5-1 12, HIZKFTOFE L4 Table 2.2.5-1 12777, 2006 DT —F D372
BT 99 HiSD 5 6 26 HiSd v | 73 HUSORKFTABRIEEA STV b LHEl S D, Bl
HFITRE T4 E, KFETIETH D,

Figure 2.2.5-1 Location of Gauging Station

TP FILUR—k



RNN—IVE SEIFKIAKDEEBAVREI-TSVHEE

Table 2.2.5-1 Specifications of Gauging Stations (1/2)

. . Latitude |Longitude|Elevation | Drainage Area| Gauging Period

No|GS No.| Name of River Location N E m) (k) From| To | Period

1 115|Naugragad Harsingbagar [29 42 07 80 36 26 784 203| 2000{ 2006 7

2 120|Chamelia Nayalbadi 294020 (803330 685 1,150| 1965 2006 42

3 125|Jamadigad Panjkonaya 29 3818 |80 30 50 580 228| 2001|2006 6

4 170[{Sumayagad Patan 2927301803323 1,110 188| 1966/ 1987 22

5 215|Karnali Lalighat 2909321813528 590 15,200] 1977|2006 30

6 220|Tilanadi Nagma 29 06 26 181 40 49 1,935 1,870] 1973| 2006 34

7 225|Sinjhakhola Diware 291200 815500 1,943 824| 1967| 2006 40

8 240|Karnali Asaraghat 28571018126 30 629 19,260| 1962| 2006 45

9 250|Karnali Benighat 28574018107 10 320 21,240( 1963| 2006 44
10| 251.6|Langurkhola  |Chhanna 292952 181 07 55 1,158 159| 2001 2006 6
11] 253.9|Kailashkhola  |Mattada 290949 18119 08 751 196| 2001| 2006 6
12| 256.5|Budhiganga Chitra 2909471811259 506 1,576) 2000/ 2006 7
13 258|Dhungad Bhasme 29 22 16 |80 47 06 700 135| 2000| 2006 7
14| 259.1|Sailigad Gautada 29 22 00 |80 50 00 770 179| 2000| 2006 7
15| 259.2|Seti Gopaghat 29 18 00 |80 46 30 756 4,420 1986| 2006 21
16 260(Seti Bangga 28 58 40 181 08 40 328 7,460| 1963 2006 44
17 265[Thulo Bheri Rimna 28424718217 00 550 6,720] 1977|2006 30
18| 269.5|Bheri Sanaijighat 28 3102 |81 39 25 500 12,200] 1992| 2006 15
19 270(Bheri Jamu 2845201812100 246 12,290 1963|2006 44
20 280|Karnali Chisapani 2838401811730 191 42,890 1962| 2006 45
21| 283.3|Kandra Pahalmanpur |28 30 41 [80 56 24 143 479| 2001|2006 6
22 286|Saradakhola Daradhunga  [28 17 58 [82 01 30 579 816] 1972| 2006 35
23| 289.95|Babai Chepang 282104 (814314 325 2,557] 1990| 2006 17
24 290|Babai Bargadha 2825201812210 192 3,000] 1967|1987 21
25 330|Marikhola Nayagaon 28 04 20 |82 48 00 536 1,938] 1965| 2006 42
26| 339.5|Jhimrukkhola  [Chernata 28 03 00 |82 49 40 762 683| 1971|1995 25
27 340|Jhimrukkhola  [Kalimatighat |28 02 10 {82 53 00 692 696 1965|1970 6
28 350|Rapti Bagasotigaon [27 51 12 [83 47 34 381 3,380] 1976/ 2006 31
29 360|Rapti Jalkundi 275650 182 13 30 218 5,150| 1964 2006 43
30 363[Jhajharikhola  [Dhakeri 2809221814513 159 78| 2000| 2006 7
31 364[Duduwakhola  [Masurikhet 2812151814144 162 54| 2000| 2006 7
32 375[Rapti Kusum 28 00 02 |82 06 58 235 5,200| 2003| 2006 4
33| 387.4|Dumrekhola Kaimati 27 4740 183 32 03 595 90f 2000| 2006 7
34 390 Tinaukhola Butwal 2742101832750 184 554| 1964| 1969 6
35| 404.7|Mayagdi Khola [Mangalghat |28 21 10 |83 31 16 914 1,112| 1976|2006 31
36| 406.5|Modikhola Nayapul 28 1515 |83 43 27 701 601| 1976|2006 31
37 410[Kali Gandaki  [Setibeni 280014 18336 31 546 6,630| 1964|1995 32
38 415|Adhikhola Andhimuhan |27 58 28 |83 35 58 543 476] 1964|1991 28
39| 415.1|Adhikhola Bortangpul 2758 27 |83 34 26 749 195] 2000| 2006 7
40| 419.1|Kali Gandaki  |Ansing 275305 |83 47 42 351 10,020] 1996/ 2006 11
41 420|Kali Gandaki  [Kotagaun 27 4500 |84 20 50 198 11,400| 1964|2006 43
42 428|Mardikhola Lahachowk 28 18 02 |83 55 06 915 160| 1974|1995 22
43 430]Seti Phoolbari 28 14 00 {84 00 00 830 582| 1964|1984 21
44| 430.5|Seti Gandaki  |Damauli 2757121841554 290 1,350| 2000/ 2006 7
45 438|Madi Shisaghat 28 06 00 |84 14 00 457 858| 1975|2006 32
46| 439.3|Khudikhola Khudibazar 2817121842127 990 151] 1983 1995 13
47| 439.35|Marshyandi Bhakundebesi [28 1213 [84 24 11 610 2,950] 2000| 2006 7
48| 439.7|Marshyandi Bimalnagar 275700 |84 25 48 354 3,774] 1987|2006 20
49| 439.8|Marshyandi Goplingghat |27 55 35 |84 29 42 320 3,850| 1974|1986 13
50 440|Chepekhola Gharmbesi 28 03 41 (84 29 23 442 308| 1964|2006 43
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Table 2.2.5-1 Specifications of Gauging Stations (2/2)

. . Latitude |Longitude|Elevation | Drainage Area| Gauging Period
No.| GS No.| Name of River Location N E (m) (kmd) From| To |Period
51 445|Burhi Gandaki |Arughat 28 02 37 |84 48 59 485 4,270| 1964|2006 43
52| 446.8|Phalankhukhola [Brtrawati 2758 25 18511 15 630 162| 1971|1995 25
53 447|Trishuli Betrawati 27 58 08 |85 11 00 600 4,110| 1977|2006 30
54 448|Tadi Belkot 2751 35 |8508 18 475 653| 1969| 2006 38
55| 449.91(Trishuli Kalikhola 2750 08 |84 33 12 220 16,760( 1994| 2006 13
56 450[Narayani Devghat 27 42 30 |84 25 50 180 31,100] 1963|2006 44
57 460|Rapti Rajaiya 27 26 50 |84 58 26 332 579| 1963| 2006 44
58 465|Manaharikhola |Manahari 27 32 37 |84 49 03 305 427 1964|2006 43
59 470|Lotharkhola Lothar 27 35 14 |84 44 07 336 169| 1964|2004 41
60 485|Buri Rapti Chitrasari 27 37 00 |84 29 15 189 184| 1964|1972 9
61 505|Bagmati Sundarijal 27 46 49 |85 25 36 1,600 17( 1963| 2006 44
62 507|Nagmati Sundarijal 27 46 38 |85 26 20 1,660 13| 1963|1971 9
63 510|Sialmati Shyamado 27 46 10 (8525 10 1,660 3| 1963|1971 9
64 530|Bagmati Gaurighat 27 42 3518521 10 1,300 68| 1991| 2006 16
65| 536.2|Bishnumati Budhanilkantha|27 46 54 |85 21 25 1,454 4] 1969| 1985 17
66 540|Nakhukhola Tika Bhairab {27 34 30 85 18 50 1,400 43| 1963 1980 18
67 550|Bagmati Chovar 27 3940 |85 17 50 1,280 585| 1963 1980 18
68| 550.05|Bagmati Khokana 27 3744 18517 41 1,250 658| 1992| 2006 15
69 560[Thadokhola Darkot-Markhu |27 36 20 |85 09 00 1,830 14| 1964|1976 13
70 565|Kulekhanikhola |Lamichaur 27 36 13 [8509 39 1,515 122| 1976|1978 3
71 570|Kulekhanikhola |Kulekhani 273510 (8509 30 1,480 126| 1963|1977 15
72 581|Bagmati Bhorieni 272143 (852810 250 1,540| 2000| 2006 7
73 589(Bagmati Padharadoven [27 09 06 |85 29 30 180 2,700| 1979| 2006 28
74 590|Bagmati Karmaiya 27 08 22 |85 29 22 177 2,720| 1965|1979 15
75| 600.1|Arun Uwagaun 273521 |87 2022 1,294 26,750| 1985|2006 22
76 602|Sabayakhola | Tumilingtar 27 18 36 |87 12 45 305 375| 1974|2006 33
77| 602.5|Hinwakhola Pipaltar 27 17 45 |87 13 30 300 110| 1974 2006 33
78| 604.5|Arun Turkighat 272000 |87 11 30 414 28,200| 1975|2006 32
79 606|Arun Simle 26 5542 |87 09 16 152 30,380| 1986/ 2006 21
80 610|Bhotekosi Barbise 27 47 18 |85 53 55 840 2,410| 1965| 2006 42
81 620|Balephi Jalbire 27 48 20 (8546 10 793 629| 1964| 2006 43
82| 627.5|Melamchi Helambu 28 02 21 |85 32 07 2,134 84| 1990| 2006 17
83 630|Sunkosi Pachuwarghat |27 33 30 |85 45 10 602 4,920| 1964| 2006 43
84 640|Rosikhola Panauti 27 3450 (853050 1,480 87| 1964|1987 24
85 647 Tamakosi Busti 27 3805 |86 05 12 849 2,753| 1971|2006 36
86 650|Khimtikhola Rasnalu 27 3430 |86 11 50 1,120 313| 1964|2006 43
87 652|Sunkosi Khurkot 272011 |86 00 01 455 10,000| 1968| 2006 39
88 660|Likhu Sangutar 272010 |86 13 10 543 823| 1964|2006 43
89| 668.4|Taktorkhola Benighat 27 33 46 |86 33 28 2,400 73| 1986|1991 6
90| 668.5[Solukhola Salme 27 30 03 |86 34 52 1,800 246| 1987|2006 20
91 670|Dudhakosi Rabuwabazar |27 16 14 |86 40 02 460 4,100| 1964| 2006 43
92 680|Sunkosi Kampughat 26 52 28 |86 49 10 200 17,600| 1966/ 1985 20
93 681[Sunkosi Hampchuwar |26 55 15 (87 08 45 150 18,700( 1991| 2006 16
94 684| Tamur Majhitar 2709 30 |87 42 45 533 4,050| 1996|2006 11
95 690| Tamur Mulghat 26 5550 |87 19 45 276 5,640| 1965| 2006 42
96 695|Saptakosi Chatara 26 5200 (8709 30 140 54,100| 1977|2006 30
97 728|Maikhola Rajdwali 26 52 45 |87 55 45 609 377] 1983|2006 24
98 730|Puwakhola Sajbote 26 5500 |87 54 40 802 107| 1966/ 1968 3
99 795|Kankai Mainachuli 26 41 12 |87 52 44 125 1,148[ 1972| 2006 35

Source: Stream flow summary (1962-2006), October 2008, DHM.
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226 HEEE

ruYx/ FOEIL, Yy MUROEGIZRIKETR & 556 1%, BIKFTOfET —#
ZRALTEELTWS, —J, Yavzs MMEOERBIZHKFTIN 2 WIEEIT, o 3— L2t
DO ET —F B LUK ET —F Ol EIIx T 2 ikimfEds L OWERE OB EX | £
OFREA L » FEd 5 F¥E (Regional Analysis) TiiiEaHE LT\ 5,

Regional Analysis (%, K&JH4A (Ministry of Water Resources, MOWR) , /K « =3r/L¥—FEHAH
¥ (Water and Energy Commission Secretariat, WECS) . DHM (2T 1990 E (2R S 7,

NEA TlE. Regional Analysis Z—#ck R LT, FredMERIC XY ARliiEZHE L T\ 5,
HERERIIANTEHREZHEET 00T, 1 H2vD 5 AW TRt &E & itk i o=
THALN, 6 A0S 12 JIZBW TR E L it fEs L0 6 A2 b 12 HADRKET —2 L O
MBEX T2 b6n5,

ZIT,. QiR Yy MSOWE (M), AlZTu Y s MUS O EE (km) ., MWI
(Monsoon Wetness Index) 7' 2= MHED 6 H~12 A £ TOE L A— @R (mm) %
Y, EUVA—UBEEEIEL. 6 A~12 A F TOEBKERKNOHEINDS T Y2 MMl
D6 AN 12 AE CORAKREL T LTS, Figure 2.2.6-1 12 1990 4512 WECS 35 J T8 DHM (2
D AR S T K BRI &R,

TRLIZRT NEA THEH L T 2 ARt &5 ERIE, 1990 4£ % TOiET — 7 3B L 101984 4%
TORKEL YR L2 FRKERMZEH L T 5,

January: Q=0.03117 x A28
February: Q =0.02417 x A%
March: Q =0.02053 x A%%%
April: Q=0.01783 x A%
May: Q =0.01930 x A***
June: Q = 0.01135 x A% x Ny ©-2402
July: Q = 0.01641 x A%9216 x M |0353¢
August: Q = 0.02592 x A%90% x My 03242
September: Q =0.02206 x A% x M0
October: Q =0.01504 x A%8772 x Mw|°2848
November: Q =0.00792 x A*¥% x MW/ %27
December Q =0.00538 x A% x Mw|°2>8
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Source: Methodologies for estimating hydrologic characteristics of ungauged locations in Nepal, July 1990,
MOWR, WECS, and DHM

Figure 2.2.6-1 Monsoon Wetness Index Isolines
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Figure 2.3.2-1 Location of Gauging Station for Suspended Sediment
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Table 2.3.2-1 Specifications of Gauging Stations for Suspended Sediment

Nol 6s No.| Name of River Location Latitude [Longitude|Elevation Dralnage2 Area
N E (m) (km")
1 240|Karnali Asaraghat 2857 10 |81 26 30 629 19,260
2 270|Bheri Jamu 284520 (8121 00 246 12,290
3 280|Karnali Chisapani 283840 |81 17 30 191 42,890
4 286|Saradakhola Daradhunga |28 17 58 |82 01 30 579 816
5 350(Rapti Bagasotigaon |27 51 12 |83 47 34 381 3,380
6 360|Rapti Jalkundi 27 56 50 |82 13 30 218 5,150
7 410(Kali Gandaki |Setibeni 28 0014 |83 36 31 546 6,630
8 447|Trishuli Betrawati 2758 08 |85 11 00 600 4,110
9 450[Narayani Devghat 27 42 30 |84 2550 180 31,100
10 470|Lotharkhola Lothar 27 3514 |84 44 07 336 169
11 550|Bagmati Chovar 27 39 40 |85 17 50 1,280 585
12 589|Bagmati Padharadoven |27 09 06 |85 29 30 180 2,700
13| 627.5|Melamchi Helambu 28 02 21 |85 32 07 2,134 84
14 670|Dudhakosi Rabuwabazar |27 16 14 |86 40 02 460 4,100
15 680|Sunkosi Kampughat 26 52 28 (86 49 10 200 17,600
16 690|Tamur Mulghat 26 55 50 |87 19 45 276 5,640
17 695|Saptakosi Chatara 26 52 00 |87 09 30 140 54,100
18 795|Kankai Mainachuli 264112 |87 52 44 125 1,148

Source: Stream Flow Summary (1962-2006), October 2008, DHM Suspended Sediment Concentration
Records, 2003, DHM

R W& (R s) ITENE LW, BETDRICH T HHETHBE S TS, 3
IR= BT DR T B Oyl Hab &I 5 FIE 4 Table 2.3.2-2 (2R3, AKIFEEFTHEHHE
SN TWDHLEDZ < 1 Lower Lesser Himalaya (224 V) | (iR H#b & O b &3 25 E 1%
5~15% L 72> T\ %,

Table 2.3.2-2 Rate of Bed Load to Suspended Load

Type of geology Bed load / Suspended load
High Himalaya, Upper Lesser Himalaya (steep slopes) 40 -60 %
Lower Lesser Himalaya (along parallel valleys) 5-15%
Siwaliks (local steep slopes) 20-40%

Source: Himalayan Sediments Issued and Guidelines, January 2003, WECS
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Figure 2.3.3-1 Specific Sediment Yield for Himalayan Geological Zones

Ly —t~ 7 YOitEkp oHm Btk (FilEE) B L OtHER B4 Table 2.3.3-1 127”7,
2T WIRGIFL T EBY,

I : High Himalaya % it 9% 1)1l,

Ila :High Himalaya ®E§H 2 PG E L, | ICHAGAT SR,
IIb  :High Himalaya OS2 P0G & L, 11a LIS 3,
Table 2.3.3-1 Specific Sediment Yield in Some Basins of the Lesser Himalaya
Basin Drainag% Area River Class Se(_jiment load | Specific Sedziment Yield
(km?) (million t/ yr) (t'’km</yr)
Marsyangdi 3,100 Ila 16.9 5,452
Mahakali 6,930 Ila 45.3 6,537
Sapta Gandaki 18,000 I 73.6 4,089
Arun 8,500 | 329 3,870
Upper Karnali 8,859 | 14.0 1,580
Trisuli 1,400 Ila 5.9 4,214
Sun Koshi 13,830 I 66.5 4,808
Bagmati 585 Ib 0.5 855
Gaula (India) 600 Ila 2.2 3,667
Sutlej (India) 10,030 I 32.3 3,223
Tamur — GLOF 4,500 Ilb 38.1 8,467
Tamur — after GLOF 1,200 Ib 6.0 1,690

Source: Himalayan Sediments Issued and Guidelines, January 2003, WECS

ZOFRIZE D E MR EIT Ha OW)ITHRHZ L. | OFJINZIUZR AR H 5,

NEA |Z. R 38— 2t 28, B, PEE o 3 R4y ). &Rk 31T A ks e &5 —
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2 30 Hilsn | OHERY B 2R E LTV D,

HE ORI OHERD B, Arun JII. Dudh Koshi JII, Khimti JI|OHERb B2 5% L U Rl &%
3,000 t/km?lyear & B, R iHY BIZIREFRD B 10% & LT 3,300 ttkm’lyear & LT\ 5,

HER O Rt O HERD B 1E . Marsyangdi )1l & Narayani JI|OHERbE A2 5% & U CitilEib &4 4,000
t/km?lyear & ., D EITIRER B D 10% & LT 4,400 ttkm’lyear & LT\ %,

PO IR OHEW RIE, Karnali )| OHERD B & 5% L L Cyzilichb &% 3,600 tkm?lyear & E W, 1%
Tkl 3y b 8D 10 % & LT 3,960 ttkm?/year & LT\ 5,

EREX Y RER, PER. PR O T TIIHER EIITEA R B Z <. REARBDRHES LT
WS ZERDIND,

NEA IX., 7 b~ XD 20 km [ BT 5 R 3— VHE— DR /KX FEEFT T 5 Kulekhani %
BT PTA LT\ 5, Kulekhani ¥ & AT E%5E T % Table 2.3.3-2 (27”7,

Kulekhani F8&EPTIL5 1 FEMHS 1982 4 12 HIZ, 5 2 FEHTIX 1987 4 5 HI|ZiE#EHLG 2 L T
PV, 1989 4 6 H L 0 HERPEORIE Z1T > T\ %, 2010 EDOHERD &L 2530 5 m* THh 5, ik
HFEAY 126 km? TR K 27 SE25EB LT 5 2 & 2| M HERD Bl 7,437 m¥/km?/4E (11,156
tkm?lyr) ELEMEEN D, ZOfEIZ. Table 2.3.3-1 DHHEME L L THRXWEDTH DA,
ZOFMIT, 1984 45, 1986 45 LUV 1993 AT HAE LI KUK L D b o L HEZ S D,

Table 2.3.3-2 Main Feature of the Kulekhani Hydropower Plant

Structure Item Description
Power Station Installed Capacity No. 1 Station: 60 MW (30 MW x 2)
No. 2 Station: 32 MW (16 MW x 2)
Total 92 MW
Reservoir Catchment Area 126 km?
Reservoir Area 2.2 km?
Storage Volume 85,300,000 m®
Dam Dam Type Inclined core rockfill dam
Size Dam Height 114 m
Crest Length 406 m
Crest Width 10 m
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234  HBEE
(1) Kulekhani %7 Tt F 4

FR oD X 91Tk —/LTld Kulekhani Z8FEAT (55— 8% T 60 MW, %5 " J8FEHT 32 MW) 2381
RME—DEARRKNFEEFT TH Y . EWNKIIFER O RERIRIVABR D=0, FHIZH 23
KT 2RWOF, =BT D RENREBIEICE > CTEERMEZ HDTND,
Kulekhani # BT Cld, 1984 4 L 1986 4E35 L (N 1993 FEDZEFIC L 0 HokplEN AL, AA
BU OB K DB FZEN T S 4L, £ O CHUBE B X O MMEEE G LT O XL 9
PRHMERD R 3 S ST B

1) WX LD

T E B O E 2> 513, KKt~ OHERD B 2 i 9% 7260 Bk~ A 9% Kulekhani JI1®
PR & B KT QAR 2 L B R T D T LI kD o Bk~ B i B O s AN X
oY (NGRS

2) Bk D BHZEXRR T

Kulekhani # 4 Cld, BUKAR ERMIC X > THAZESNZZSGE. KoK & LR olRE
LM< BIRRATRBIZ /2 572, @ﬁ[@‘i%%ﬁﬁ“ﬁ<ﬁﬂkﬁﬂ@tﬁl *ﬁxtﬁﬂbubf%ﬁﬁ
KEMRTE DL IXRBEEL TV D, BRI, FEEFTEUK O 23K O HERD 12
THZEIND D ZEFSIET D 72 OHEWDIE \—T/:EI/\EY7J<D€’J:?I‘3'@:5;&ﬁ)ﬂﬁbfi'fﬁﬁll‘ﬁgﬁy7k
M (Sloping Intake) Z &3 2 Z LIZL V| KO FEMOILRNH S TN D,

EREoOXER E L HIZ, Kulekhani ZEFTClX, 5% OHERXIH & LT HSRS (Hydrosuction
Sediment Removal System) i & #iFt STV 5%, HSRS &, & L0 b F DKL % F
ML CHKRHLDJE N HIK E & BICHED ZRVATR, A T T A B U TR~ 2 2

L VHEZFRET DV AT L TH S,

(2) Tanahu %& & T O HERD WUEEF ]

Tanahu 7K JJFE BB HLAIX, R/ X— L HER & fiiAL 5 Trishuri )11 D30T o 5 Seti )1 D e
IZALET %, Seti)Ilix, e~ T YILUROT 7 F 10 (& 7,555 m) (ZJRA% L, 1 ZFEden
SREFIZAIDN > THEAL, FHEHLS O 2 km T T Madi JIl & BT 5, TRIEND X A FPEMSE T
DIEF TR 120 km, & 2SI IS % ik fg 1,502 km® TH 5,

Seti 1 HEdk i3 = L&D HIRBERE SRR T 5, 7« — Y BV 7 ¢ FAEHRE#E (2007, JICA)
2 KL, RN ORI ES MK BT 2,973 mm T, BT A — U DB LR Z T 56 Hb 9
HOMIZHERIEKED 80%N%5H & SHnTWn5D,

Tanahu K 773 EEENL, BFAKMA~DMA T ENRKE W b, 74—V E U T 4 i{EIZ
BT, KM AIE T S5 2 20 X0 iKMot /) & R O UL EicaiE S, KR

2 Source: Sediment Management for Sustainability of Storage Projects in Himalayas — A case study of the Kulekhani
Reservoir in Nepal, by Durga Prasad Sangroula, International Conference on Small Hydropower-Hydro Sri Lanka, 22-24
October 2007
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Tkl z i@ CCHERD 2 X L NIRICHEE T 27 7 v U ZH R A R & S, PRkl 27T 2
Z EDPRKMERE Z HERF T D 72O IR R TH D Efimm DT BTN D

1) Hewbadi

PEW R 1X, Z LEEENICKIET D2 2 ENRBERTH Y . £70. AIREZRIR D R & ICRE
TOMERD D, FFHETIEY LHEOMIE, ARG, HoKkrE & DOREGRD & PERbER i D 5
EEDRESNTND, 74—V BT ¢ i CRRE I - HEb i (Sand Flush Facility) @
B 2 LU R IORT,

A—b SECTION B-B SECTION -3 SECTION
(SAND FLUSH FACILITY) [OVER FLOW SECTION) [NO-OMER FLC'-'-' SECTICN}

a0

T
H
=3
~
11

T_'fplCDl cross sectian 3 5

CA=# A=0,5-C sactanl

Gallery Handrail

[ 1pm
1Tmeml crans wezbion)

Hpdroglicirs Projecd | NEFAL

Dam Section Profils

[T [oae e 2057

Source: Upgrading Feasibility Study on the Upper Seti Storage Hydroelectric Project in Nepal, 2007, JICA

Figure 2.3.4-1 Sand Flush Facility

2) PewbEafE

74— T 4 HEICBWTCEE &7 Tanahu K ) FEEEHE O & L # s 12 3810F )10
ﬂ%?ﬁm%%qumﬁo%@%ﬁi\mgﬂk%w6ﬂﬁ%ﬂ0ﬂ®ﬁ%®%%¢ﬂim
TAHZERHEBEINTWS,
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Jan Feb Mar Apr May dJun dJul Aug Sep Oct Nov Dec
Month

Source: Upgrading Feasibility Study on the Upper Seti Storage Hydroelectric Project in Nepal, 2007, JICA

Figure 2.3.4-2 Average Monthly Discharge at the Tanahu Dam Site

FS L7h— b Cld, BEWEIEMIR X, kiR Az %2 MOL (Minimum Operating Level: /&
EHAKNL) LTI T 72O EE2E LT AR S 503, MEITIZMOFEILIAZ KK T
FEITNE MG 20T, BAMRIZIIRE 2T E LN D EHES N TWND,
Flo. 77 v TR OMREEZET D LK ORTHFIEITE LT R<mMD Z N
LE LWV, R EEOHIMIC OV TR, IR OBEBIC X WHIAPECHRES N TV D,

o HIRHNCHEWEIEA I 5 LR+ TE R0 ) IR KR T T 28200 dH
%

o 1964 ~ 1999 D HPHFREERHI LS & BFEHOm NS, L D727 — MUTH
IKEARRE 2 HERE L CHERVIRMEZ i+ 5720113, AR ENS RN TH D 8 AIciTdk
WEMEZE T L2V R EE L

o HEWEREZ ORI O KN EIEHIM A2 H < § 572 012iF, JEbEELZ 7 AicikbbH
HIFWLEE LW

o 2 WEBNEDOWAZ VI T HI2DITITH FHREN KK L 7025 8 HICITHEEEE 5
L7720 EREE L

L7cido T, BpkboEM L, L NIRRT L 91, MEAEPEOEE 6 H NHrs 7 A T4
EFTO 1 » ABREOHIMICE T, KO KN 2P 7 — b EdEE £ © PP CHEMT 5 2
EDEHE STV D,
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Source: Upgrading Feasibility Study on the Upper Seti Storage Hydroelectric Project in Nepal, 2007, JICA

Figure 2.3.4-3 Reservoir Operation Curve

2.4 KALHREREEK
2.4.1  KiATE & UK AT

KT E1E, BAKZEIRE T2EKDOIET, BN THREIL TWA b0 %259, IR
AT . FICESENEVIEIND E, TEOBEIZIEOCN TOKERD, KR HoREIITE
T 5L, KIKIZE L OEALATEE FANRILHET, 2K S DA TH D,

TERK S AT KRR BT RS COKI O & A L, Rl - VRS TR OE &3 D
T2, KIOBENHEINTHZ LE2EEL SV, 7K¥ﬂ0)giﬁ)ﬁi/}'§‘5 ZEEMHEELS O,

b~ IV TIE, RUBTABNOAST-EL A= D> T1-225 03~ T VILPRICES SN . b
~ 7 YIROHERBEIZZ EBEOBEKE BT b T, R/ 3—/LOERBEKED 80%5 6 H~9 HDE
AZ—UHNZEF L TEY . ZORRKIIKI ZET 5, BKIZ, &E 5200 m £ TTIEENTH
V. TR EOFETIIRS LD, —FH, HREITFER TRUIES Kb EL RDHE L A— U HICE
P95, R 3—/L DKL, HEGIHELFRFHICE Z 5 LW O 0 H 5,

KA N9 2 0 EeE T B L FIjISE IR, KR CHERE XD, KIS 2 BH A CHERS L
TWAEBO/NIZEL— 20 H, 16 2D 20 HHi2ICHE & 72/ VKHIZ & < F ¥ O KT XA
L. KT ORMEEIZE S8 10 m~150 m OF L— 2 DR S vz,

IINK R DK% IR K RN IR ~IB L, T L — 1 &K R OO [ 0O ¥E F (il 7k
E KD 72 S dv, KN S T,

F 8= L DK ES L OUKI DAL E % Figure 2.4.1-1 (ZR” 7,
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|

Legend
B Glocial loke
I Glacier

= b~ Maijor rivers

9 A Basin boundary

100 200 Kilometres

. Nepal boundary ! L -
Source: Glacial Lakes and Glacial Lake Outburst Floods in Nepal, March 2011, ICIMOD

Figure 2.4.1-1 Location of Glaciers and Glacial Lakes in Nepal

S 8= L DK DO FIR BS54 % Table 2.4.1-1 12759, 2001 4 5 C okl 1% 3,252 . 5,324 km?,
2010 4E 4C 3,808 fiH. 4,212 km? Tdh 5, 2001 475 2010 4FTHKIFTOFEETH 2 TV A A, [
I > T\ 5, Pk, E50% Karnali il 5% . &L Gandaki A R TH 5,

Table 2.4.1-1 Distribution of Glaciers in River Basins of Nepal

2001 glacier inventory 2010 glacier inventory
Basin No. of glaciers ! Total crea Mean area No. of glaciers | Total area Highest Lowest elevafion
| {sg.km) {s¢).km) (sg.km) elevation [masl)
‘ (masl)
Koshi 779 1,410 1.81 843 1,180 8,437 3,962
Gandaki 1,025 2,030 1.98 1,337 1,800 8,093 3,273
" Karnali 1,361 1,741 : 1.27 1,461 1,120 7,515 3,631
Mahakali 87 143 1.65 167 112 6,850 | 3,695
Total | 3,252 5,324 ‘ 1.64 3,808 4,212

Source: Glacial Lakes and Glacial Lake Outburst Floods in Nepal, March 2011, ICIMOD

S — )L DK DO FEIR B4 F % Table 2.4.1-2 1273, 2 2 C. JKIN#A% . & 3,500 m LL EIZ
frfE L. mEAED 1,000 m*BL BT, KITOBMIZ LV E L TWAI L % T 5,
BUE R S— LKL 1,466 fH. 64.78 km? Th 5, ELE L OmEES R AOFEEKIT Kamnali

I TH Y . —FEB N Koshi il TH 5, A OKBHEFE DO2KIZ 5D 5E| 451, Dudh Koshi
JII23 2039 % TH Y, | K Th D,
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Table 2.4.1-2 Glacial Lakes and their Area in River Basins and Sub-basins of Nepal

Basin Sub-basin Glacial lakes ) I Mean area | Max area I Min area
Number % of total Area % of total lsqukem) fsq o fsakam)
{sq.km)
Tamor 209 14.26 6,584 10.16 0.032 0.615 0.007
Arun 81 5.53 3.284 507 0.041 1.122 0.002
| Dudh Koshi 243 | 1658 13207 | 20.39 0054 | 0943 | 0002
) Likhu 13 0.89 0.312 0.48 0.024 0.082 0.003
Koshi Tama Koshi 24 1.64 2.156 3.33 0090 | 1.452 0.003
Sun Koshi 17 1.16 0.306 0.47 0.018 0.061 0.004
Indrawati 12 0.82 0.109 0.17 0009 | 0024 |  0.003
Basin total | 599 40.86 25958 | 40.07 0.043 1452 | 0001
Trishuli 50 341 1.678 2.59 0.034 0.181 0003
Budhi Gandoki | 12 0.82 0.709 109 | 0.059 0.250 0.002
ki |
Marsyangdi 22 1.50 5.158 7.96 0.234 3.322 0.003
Gandaki
Sefi 6 0.41 0.113 0.17 0.019 0.033 0.013
Kali Gandaki 26 .77 1.880 2.90 0.072 0.670 0.003
Basinfofal | 116 7.9 9.538 14.72 0.082 3.322 0.002
Bheri 56 3.82 6.936 10,70 0.124 4.814 0.002
Tila _ 73 498 | 3.576 5.52 0.049 0.434 0.003
Moge | 218 14.87 5.020 775 0.023 0.382 0.002
Karnali Humla 346 23.60 12.189 18.82 0.035 0.619 0.001
Kawari 24 1.64 0.774 1.19 0.032 0.160 0.003
West Sefi 25 | 7 0.652 1.00 0.026 0.298 0.002
Basintotal | 742 | 50.61 29.147 45,00 0.039 4814 0.001
Mahakali 9 0.61 0.137 0.21 0.015 0.049 0.003
Mahakali
Basin fotal 9 0.61 0.137 0.21 0.015 0.049 0.003
Total | 1466 100 | 64780 | 100 0.044 4814 | 0.001

Source: Glacial Lakes and Glacial Lake Outburst Floods in Nepal, March 2011, ICIMOD

KITNE, FRGRRRIC LV, 1) EL—2 F AL VR ENTKITE, 2) T4 AZ LZE DI
AR S AVTOKITE, 3) IREIC XV TER S ALTKITHA, 4) £ DM OKITAD 4 SO % A IS
B, FBL—UH MLV S IV KITHNEIZ 4 DI2, 7T A AX L2 K0 RS AU T2 K A3
B2 2 DIT, BEIZE VAR S NIKIHIEEIZ 3 DI, Z OO EIC 3 SlIZpEs i
TW5D, KO/ ¥E% Table 2.4.1-3 3 X UY Figure 2.4.1-2 |27~
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Table 2.4.1-3 Classification of Glacial Lakes

SISy 38 Blloy %A k=2 TEFE
DEL—UFAT | T —2 & A M(e) | uiah%a £ L — Al LV HEX IED 57z
i%;;ﬁké“ = e v— 5 My | P E LS J D I & 7 K
K OKIDKIC Al 72 L) ORI A LT AR,
AL — 2 & A Mlg) I EE L — N K WIEX IO 5372, K
GRITK Iz il 2 1 ) 9 ok icERr LT B,
FOMOE L — F A M(0) L%E:L)L%@Jav—yﬁmat@ﬂ%%m&bg
P aAWialii
)T A AF NI VSGUES] I(s) | K DOEMHEIAFET DI,
VIR S HUTK ‘ ‘ ‘
P KIDKIZE DHEX D | 1(d) | KIDKICHE X 115 & 72,
N IRBIZLVIEE | B E(c) | BRI S L7z if,
éﬂflﬂ‘({ﬂ(ﬁﬁ N BB BN TR AT TR
KT EV) ;Jfg@/xﬁﬁﬁkm THKIBITTER SN
YDA B A E TR T sl :2~ -
ZOMOEL E(0) %(ﬂ@{xﬁﬁ%_ffé‘t@ﬁé R S T
4) Z DD KT B L AEXIED oy | AEICEX LD B,
PR O(a) | NTHEEMD X L2 X 5,
Z D 0O(0) | =D, KIFOREAERIZ LV S 5

Source: Glacial Lakes and Glacial Lake Outburst Floods in Nepal, March 2011, ICIMOD
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Source: Glacial Lakes and Glacial Lake Outburst Floods in Nepal, March 2011, ICIMOD
Figure 2.4.1-2  Classification of Glacial Lakes

End-moraine dommed lake
Lateral meraine dammed lake

Lateral moraine dammed lake with ice
Other moraine dammed |ake
Supra-glacial lake

Cirque lake

Other glacial erosion lake
Debris-dammed lake

Other lake fed by glacial melt
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SIS AR DK O A% & OV % Table 2.4.1-4 (R$, EFED B KO KL E L—
VE LI VR ENIAKITTH Y . BIED 12%% 55, TL— X ATX DB Sk
D 5 HClE, SREE L— 2 ¥ ALV R S TOKI O mEE b K& <, KD 425%
EEOD, TA AL KLY RSN EERO 1.5%, 282250 IR S = Kimilid 4
R 16.8%., < DO EAD 9.5% ThH 5,

Table 2.4.1-4 Number and Area of Different Types of Glacial Lakes in Nepal

Main type Sub type Total number Total area Mean area | Max area | Min area
Number % Area % (sq.km) {sq-km) (sqkm)
Meraine dammed | End-moraine dammed lake 227 15.5 27.526 42.5 0.122 3.322 0.003
lak SO SO Y NSRS S
o Lake dammed by lateral 15 10 | 2358 3.6 | 0157 | 0670 | 0.00]
moraine not in contact with
glacial ice
Lake dammed by lateral 33 2.3 3.611 5.6 0.109 0.570 0.004
moraine in contact with
glacial ice
Other moraine- dammed 700 47.8 13.269 20.5 0.019 0.271 | 0.001
lake ‘
-
Total 975 66.6 46,764 72,2 0.407 4.833 0.009
lce dammed lake | Supra-glacial lake 107 7.3 0.985 1.5 0.009 0.100 0.002
Glacier erosion Cirque lake 121 8.3 6915 10.7 0.057 0.434 0.003
lak I B I SN R S
axe Trough valley lake 5 0.3 0.500 0.8 0100 | 0235 | 0014
Other glacial erosion lake 242 16.5 3.450 5.3 0.014 0.168 | 0.001
Total 368 25.1 10.865 16.8 0.171 0.837 ‘ 0.018
S U — B — [
Other glacial lake 16 1.1 6.166 9.5 0.385 4.814 0.011
Total | 1,466 100 64.780 100

Source: Glacial Lakes and Glacial Lake Outburst Floods in Nepal, March 2011, ICIMOD

TEEDOSAELEENLE L OKIICE KRR L 52 T\ D, KINTERICET, TOfEEL —
VA BT S du, IR L, KRR K O RIREMEREE LT b, £ < Ol 20 Rl D% -
WZIER SN TWD,

FX—= )L DR LA N UHF OIKI L. T TEB 10 m~59 m ZiIE L TW5A, Z D 10 FFDH
WZB~ T Y ONNIHRAITHE/DN L, HOEETHRIBLTEY, EL—2 X AIHHELZ TS, EE
3,500 m LA E K OEITIE > TV DM, L — 2 X AHOREEITIE Z TW\W5,

2.4.2  KAEREHEK (GLOF)

KT D 2 K53 U il 2 98K &2 oK ik gt K & FEA TN D, S53E Tl Glacial Lake
Outburst Floods & W\, FDEEF4 & > T GLOF &R TV 5,

SKITTAIREE 21X 2 FEEOTFER H D, 1 DIET A ZAX LT L VIR SN KT, 74 A&
LA B, T A AX LZBIET 50Tl Z A KHRETH 5, b9 1 DIIKFEEIZE
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TET DK £ 72 13T ERE L— 0 & A2 X 0 TR S T oKITi 2 & D223 By 22k D I L 5
KIREECH B,
BAE, E~T% « B A —7 ¥ o (U CIE. KR ICAEE T 2 KR X OuEEE L —
VA LI LIRS NI KITEA R S KR TH U . F 3SR ERIE R & oK D TEEEIC
rougELTWD,

FN—)L T, ZNFE TR Y 24 BB R E L T D, 14 iR/ —
LT, 10 RIS L EF Ry FOBERTRAEL TWAD, Figure 2.4.2-1 IZ R/ 3— )WICHE % KIF
U 7= KA Bt K DAL A . Table 2.4.2-1 |2 %/ — L1331 A KRBtk i gk 2 =3,

Figure 2.4.2-1 3 X (X Table 2.4.2-1 75, R/ 8— L OEIEIC I DK AK R 2 2 LR
D, ¥EZ, Dudh Koshi #itdsk, Arun iieik, Sun Koshi Fils CORKIMIREER K 23 % < F4AE L T
Do Flo, RNV TIRAE LTOKIIREIOK OFATTIRNIL, 14 fFd 12 € L — A TH
Do FXw FTHEA LTI EENK OFE A JRIRNE 10 44 5 4R35 A1 Td 525, Sun Koshi it
BT S B 7 24, T[S L. Arun FEI ClIoKITE LR 2 f: L e > T D,

(@ GLOF erigin in Nepal
® GLOF crigin in Tibet AR China,
with effects in Nepal

Numbers refer to list in
Table 2.1 below

Source: Glacial Lakes and Glacial Lake Outburst Floods in Nepal, March 2011, ICIMOD

Figure 2.4.2-1 Location of GLOF Events recorded in Nepal, and in the Tibet Autonomous Region
(TAR), China that caused Damage in Nepal
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Table 2.4.2-1 GLOF Events Recorded in Nepal

I Date ‘Rivar basin | Lake | Cause | Losses
Entirely within Nepal
IN :gg yedrs ; Seti Khola | Machhapuchchhre Moraine collapse | Pokhara valley covered by 50-60m deep debris
2N |3 Sep 77 | Dudh Koshi | Nare Moraine collapse | Human lives, bridges, others
3N |23 Jun 80 Tamor Nagma Pokhari Moraine collapse | Villages destroyed 71 km from source
4N |4 Aug 85 Dudh Koshi | Dig Tshe Ice avalanche Human lives, hydropower sfation, 14 bridges, efc
5N {12 Jul 91 Tama Koshi | Chubung Moraine collapse | Houses, farmland, elc.
6N |3 Sep 98 Dudh Koshi | Tam Pokhari lce avalanche Human lives and more fhan NRs 156 million
TN |15 Aug 03 | Madi River | Kabache Lake { Moraine collapse | Not known
8N |8 Aug 04 Madi River | Kabache Lake Moraine collapse | Not known
9N | Unknown Arun | Barun Khola Moraine collapse | Not known
10N | Unknown Arun Barun Khola Moraine collapse | Not known
11N | Unknown Dudh Koshi | Chokarma Cho Moraine collapse | Not known
12N | Unknown Kali Gandaki | Unnamed {Mustang) Moraine collapse | Not known
13N | Unknown Kali Gandaki | Unnamed {Mustang] Moraine collapse | Not known
14N | Unknown Mugu Karnali | Unnamed [Mugu Karnali] | Moraine collapse | Not known

Originated in TAR/China and caused damage in Nepal

1C | Aug 1935 Sun Koshi Tara-Cho Piping 66,700 sq.m of wheat fields, livestock, et

2C |25 Aug 64 | Trishuli Longda Not known Not known

3C |21 Sep 64 | Arun Gelhaipuco Glacier surge Highway and 12 trucks

4C [ 1964 Sun Koshi | Zhangzangbo Piping No remarkable damage
5C | 1968 Arun EAyQCD Not known Road, bridges, elc

6C [ 1969 Arun | Ayaco Not known Not known _
7C 1970 Arun Ayaco Not known Not knewn

8C |11 Jul 81 Sun Koshi Zhangzangbo Ice Avalanche Hydropower station

9C |27 Aug 82 | Arun Jinco Glacier surge Livestock, farmland
10C |6 Jun @5 Trishuli Zanaco Not known Not known

Source: Glacial Lakes and Glacial Lake Outburst Floods in Nepal, March 2011, ICIMOD
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21 &> 5 5 Koshi ksl SN E 3 2 JK 123 16 {8, Gandaki Hitdsd (2 ALIE 9~ 2 KIS 5 15 & 72 -
TW%, Koshi it 5 5 Dudh Koshi il ALE S 2 KL 9 188> 5, KO HHIE, 4~
TEL—VFATEDRESNTZ b D TH D, FHIRERE L— 2 & DI KD TR S AT KATi 23
2\,

Legend

¥ Glacier Lake

- Glagier

Figure 2.4.2-2 Location of Potentially Critical Glacial Lakes in Nepal
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Table 2.4.2-2 List of Potentially Critical Glacial Lakes in Nepal

No.| Basin Sub Basin |Glacial Lake Name|Category| Longitude Latitude |Elevation| Area Length |Orientation Type of
(m) (km?) (m) Glacial Lake
1{Koshi [Tama Koshi [Tsho Rolpa I 86° 28.5655'|27° 51.6863'| 4,550 1.452 3.327 SE M(e)
2|Koshi |Arun Lower Barun I 87° 5.8021'|27° 47.8810'| 4,542 1.122 1.788 E M(e)
3|Koshi |Dudh Koshi  [Imja Cho I 86° 55.3102'(27° 53.9198'| 5,012 0.873 1.879] NW M(e)
4|Koshi |Dudh Koshi  [Lumding Cho I 86° 36.8792'(27° 46.7344'| 4,833 0.943 2.357 SE M(e)
5|Koshi |Dudh Koshi  [Chamlang Cho I 86° 57.5321'(27° 45.3010'| 4,958 0.791 1.695] SW M(e)
6(Gandaki|Marsyangdi | Thulagi (Dona) I 84° 29.1270'(28° 29.3204'| 4,050 0.915 2417 NW M(e)
7[Koshi | Tamor Nagma 1 87° 50.9725'(27° 54.7227'| 5,458 0.016 0.198 SE M(o0)
8|Koshi |Dudh Koshi  [Hongu?2 1 86° 57.4409'(27° 46.9912'| 5,204 0.743 1.982] SW M(e)
9(Koshi |Dudh Koshi | Tam Pokhari 1 86° 50.6821'(27° 44.5713'| 4,423 0.229 0.827] SW M(e)
10{Koshi |Dudh Koshi  |Hongul 1 86° 56.1550'(27° 50.2717'| 5,206 0.224 1.075] SW M(e)
11[Koshi |Tamor 11 88° 0.2087'|27° 32.8334'( 4,653 0.023 0.232] SW M(0)
12[Gandaki|Kali Gandaki Il |83° 31.6675'(28° 53.1988'| 5,583 0.247 0.816 NE M(e)
13|Koshi |Arun Barun Pokhari 1] 87° 4.9179'|27° 50.7086'| 4,842 0.309 1.035) SW M(e)
14(Koshi |Dudh Koshi  |East Hongu 1 Il |86° 57.9895'(27° 47.9575'| 5,410 0.227 0.996] NW M(lg)
15(Gandaki|Budhi Gandaki Il |84° 37.7091'(28° 35.7757'| 3,632 0.250 1.082 NE M(e)
16{Koshi |Dudh Koshi  |Mera Il |86° 54.6675'(27° 47.6672'| 5,274 0.171 1.009 SE M(lg)
17(Koshi |Arun 11 87° 5.7162'|27° 49.7558'| 5,222 0.105 0.534] SW M(e)
18(Gandaki|Kali Gandaki Il |83° 40.4061'| 29° 2.7265'| 5,439 0.122 0.487 NE M(e)
19(Koshi |Tamor Il |87° 44.9685'(27° 48.9727'| 4,907 0.146 0.955| SW M(e)
20|Koshi  [Dudh Koshi  [East Hongu 2 Il |86° 58.4511'(27° 48.3344'| 5,511 0.162 0.491] SW M(e)
21|Gandaki|Kali Gandaki [Kaligandaki Il ]83° 41.9066'(29° 12.9371'] 5,429 0.670 2.518 NE M(D)

Source: Glacial Lakes and Glacial Lake Outburst Floods in Nepal, March 2011, ICIMOD, and others.
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FoN—=LE, BT VYOEE L THLIL, SR R & S Z 2 E O Megs /s i, £ L C
FUA—VEBEOL LT RN EICL VK, HiFY . EARR EOKFIIME SN TV DLE
THLH D,

RN LA O HITE X 35 KO X 3 Wi i X & Figure 3.1-1,3.1-2 |2, & i KA 22 4 Table 3.1-1
W7, A= MZIEFEREL e T VIR, ~ T — MUK, 7V —7 0k (LHs, R
D IFNORFELBERSALTVD, ZabiFnTns, v FHKENR2—F &7 KpRIfmizE L
THERENTZEBEZLN TS, 2L OMITIE—EATERTE TH 2 KB ERR Himalayan
Frontal Thrust (b~ 7 -YHikxE WrfE, LA T HFT (Main Frontal Thrust, MFT & & FEFR)) . Main
Boundary Thrust (3% 54 L&, LT MBT) . Main Central Thrust (3= F5f& EWE, LU MCT)
LWV S T PEH I O RIEL 28 EWrE (A k) . 1EWTfE South Tibetan Detachment System (B
F_y T X vF AR LU STDS) 233 L Cufi LT\ 5,

LT B0 [FR 5100 3400 8500 600 8700 BEO0 BEIS
40"30 L 'l 1 'l 1 L [l L L 090
30004 - 3000
leaond L 2900

L
gy,
'1_[@\»‘1“
|28 00— T I 2800
I Trans Himalaya ™.%
- Higher Himalaya
|:| Fore Himalaya
I Midlands
larond |:| Mahabharat Range A  Peak - IT00
--L
D Siwalik Range e River and its name i ]
Dun Vallays T i
|—I \._I" Mountain range and its nama oo H-"‘m (L4 Blntragar JP'JI
[] oo g
sl . . 1 1 T T T el
BO"00' 8100’ AZ'H0 2304 84'00" 8500 BE'00" 8700 BE0O" 8818

Source: Dahal and Hasegawa, 2008

Figure 3.1-1 Physiography of Nepal, Himalaya
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Source: modified after Dahal, 2006

Figure 3.1-2 Generalized Geographic Section of Nepal, Himalaya

Table 3.1-1 Physiographical Division of Nepal, Himalaya

Himalaya

Himalayan Zone and Tethyan sediments
(limestones, shale, sandstone etc.)
belonging to the Tibetan-Tethys Zone

Geomorphic Unit V(\/l:r?qt)h Alt(lrt:)d e Main Rock Type Main Processes for Landform Development]
Terai (Northern 20-50 100-200 |Alluvium: coarse gravels in the north near |River deposition, erosion and tectonic
edge of the the foot of the mountains, gradually upliftment
Gangetic Plain) becoming finer southward
Churia Range 10-50 200-1300 |Sandstone, mudstone, shale and Tectonic upliftment, erosion, and slope
(Siwaliks) conglomerate. failure
Dun Valleys 5-30 200-300 |Valleys within the Churia Hills filled up by |River deposition, erosion and tectonic
coarse to fine alluvial sediments upliftment
Mahabharat 10-35 | 1000-3000 [Schist, phyllite, gneiss, quartzite, granite | Tectonic upliftment, Weathering, erosion,
Range and limestone belonging to the Lesser and slope failure
Himalayan Zone
Midlands 40-60 300-2000 [Schist, phyllite, gneiss, quartzite, granite, |Tectonic upliftment, Weathering, erosion,
limestone geologically belonging to the and slope failure
Lesser Himalayan Zone
Fore Himalaya 20-70 | 2000-5000 |Gneisses, schists, phyllites and marbles Tectonic upliftment, Weathering, erosion,
mostly belonging to the northern edge of  |and slope failure
the Lesser Himalayan Zone
Higher Himalaya| 10-60 >5000 |Gneisses, schists, migmatites and marbles [Tectonic upliftment, Weathering, erosion
belonging to the Higher Himalayan Zone |(rivers and glaciers), and slope failure
Inner and Trans 5-50 2500-4500 |Gneisses, schists and marbles of the Higher | Tectonic upliftment, wind and glacial

erosion, and slope degradation by rock
disintegrations

Source: modified after Upreti, 1999
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b~ FYIUiIk G477 L—Fe<=TF%, N bE~TY) I vor~—dEO LT IE S 5%
AB L DF N TSR 2,500 km OFUKILARTH W  MCT % g 70ER R L LBl 2l
\ZZ 2% 7,000~8,000 m kD& ILH TH D, Ro3— A AbEICfii@E L, FEEOEBEEZEIES T
WA,

~/ 37— K (Mahabharat) [LRIZ MBT ®O4EED 2,000~3,000 m #& D [LIFET, ~/~3F— K
WR72>5 MCT I2EeE 5 1,000~2,000 m #HO L EHEEZBHF L TL vy —Eb~F % (Lesser
Himalaya), #f L (2>~ FZ > K, Midlands) &FEA TV,

U U —2 (Siwaliks) F#I3FER 150~1,200 m, Fgk 10~50 km, # K 90 km O F:FEHI C,
ZOREBEIEDDTH LL 1,600 HELKRICE ~ 7 v OF|FIER HrbOHERIC X v Bk S h
7o, EOmB L AbkkIT, KEEZIRR T 2 KRB LEE (5WE) Th 2o HFT (MFT),
MBT LV Ry SiuTnd,

U — 7 EEOREO N Y ARG I 2 2 T A (Terai) EFEFFRLTCERBY ., Ho PRI
R DK HOE R & 70 D,

INbev 7 VLR, v AT — MUK, T U —7 [LUIROFEE IZHAE b VT D, KHER
BEORERD B DOAKEZEAL 10~20 mm/4F | FEE R 2~10 mm/FE L DFER BE LN TN D,
INDDIGFRHGEAETIL, Z2RTHMEEL , REER TWREE L0352 L LD, FRIC,
~ 3T — B LRIZ MBT & MCT (S8 AU T MBS B NS 38 T A 0 Masa b, Aol v %
BEFE L, U U — 7 RIS WL OS2 HefEY) (W E R s ies) oMk h, tw
WA % < WRE e B RERE L 72T D, ZRORKED TWHICE L TX, E~v7 Y
BERIRET DA PA A VFA, TT7<F FT70 3T THROFEEWEOK 16 &5
HDHEOWERL, b~ T VHREEDS L 3 mmESHIFICLVIEH T2 0oRFELH D, £,
U IABNOF AR OJEIE1E 9,000 m (ZESEDORENRFY, INETFOe~TYHo0
TG, MEOL v T Y LROEEIFBA LY BICEERICKA TN E T2 g1 H
5o
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Source: Geology of Nepal, Saeko Ishihama, Kanagawa Prefectural Museum of Natural History,

December, 2008

Figure 3.2.1-1 Schematic Geologic Feature of Nepal

R b~ T v i (R N— L OIS IE A BFE) OHVEAEIE A X A Figure 3.2.1-2 12T,

[ 7
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Source: modified from Crustal architecture of the Himalayan metamorphic front in eastern Nepal, Goscombe et

al, 2006, with the approximate outline of Nepal borderline by JICA Study Team)

Figure 3.2.1-2 Geology of the Himalayan Orogen showing Main Tectonostratigraphic Units and

Major Structures
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IEE NS HEE
-3 F B 10 k]

2

1; Indo-Gangetic Plains, 2; Sub-Himalayan Sedimentary Cenozoic Foreland Basin, 3; Lesser Himalayan Jutogh Nappe
JN, 4; Higher Himalayan Crystalline Zone Belt & Tso Morar Crystalline, 5; Tethys Sedimentary Zone, Subduction
Related Zone, 6; Indus-Tsangpo Suture Zone & Spongtang Klippe, 7; Ladakh Batholith Complex, 8; Shyok Suture Zone,
9; Karakoram Batholith Complex, 10; Partially molten crust, 11; Subducting Indian Crust,

MFT; Main Frontal Thrust, MBT; Main Boundary Thrust, MCT; Main Central Thrust, GSB; Garhwal Seismic Belt, ZSZ;
Zanskar Shear Zone (Trans-Himadi Shear Zone), MHT; Main Himalayan Thrust

Source: Jain et al, 2002

Figure 3.2.1-3 Geodynamics of Himalayan Tectonic Movement

b~ 7 VORI, HBHEMARET LV THIASL TS (BUFRENRMEREZ RS2, b
<~ T VT LRI A GET D H DO TIER), Bl 1E, Figure 3.2.1-3 (Jain et al. (2002))
TIL. e~ T VYO ZEA » RIREOZ—F 27 REE~DEZE  JLAIARIZ L VIR LTV 5,
Thebb, Al EE G LEFRD .7 7 U W REED B EE LA v NlliRBEO L E23BRM S,
Fh by TURKEREOEHZR T2 —F V7 REEEHE L, b~ T VORI 2 £,
Rk, WRKECE DB ANZA L SE, ZOEE - (LA HE R DL AR ELFIZ MCT,
MBT (2% F S5 KBUETE EWiE 2 A, BESERND, b~ T YHE& I~ F YRTHEIC
HEREMIBERS . TR EEER L, MREL CTREENICT U Y — 7 Al ORHERE 2 B ESE T\ o T2,
FT ORI E T, A v FlRBEIESIZEER L CTur/z Tethys Vi & FEIZAL T L — M HERE
WIHHEIR L TV & BfIC e v 7 VILRE MR T S HUBERERZ B LT & T 5, Zhb Ol
R BEE~ 7 Y0 (LrbIEID) LUT OMEREERIZLLT OLRIC XV Bk S 7z & RS
TW5a,

- Trans-Himalayan Zone (Tethys Sedimentary Zone) 1%, e > 7 U 7 #%#~ HHALIZ T To
Tethys 1O REMIHERI C, Z2< Db ZGA L TV DHEREE TH 5, A o Pl RRROMH %S
IZ X% Tethys VEOMHIE - (AEMEIC L VARSI, e OHERE, £, BA. ZEH
%z T T %, Higher Himalaya & | Zfififfr STDF (South Tibetan Detachment Fault & 7213
Trans-Himadri shear zone) 12XV Ky & 523, Ay STDF IXZERERTHY ., =L
A MUTHE FIZBWTHEH L, e~ T YOREEIZHENE D EFICSH o 72 Tethys HERAE 23
JEMNCESIEE L TR SN SRS TV D, WhiEAM 2 EIce ~ T Yidwb
IFAEEBICIB O EDL TN D EE X LTV,

- NA¥—t~7F% (Higher Himalaya) (X, Pl L7257 ) THEORKBESEKTH Y |
B AL T HE S PR - BN L7 AERE R A D IAATW D, FEdmZ K 20 Ma (ZTE &)
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WML LBEAONLMHE EWE (MCT) (2L VXS TS, MCT 3o &~ FHLRREEDILA
IRV ERR TR S 4072 37 R 3 5 KBUEITE R TH 5 (Figure 3.2.1-2 Tl
Greater Himalayan Sequence, Figure 3.2.1-3 Tl Higher Himalayan Crystalline Zone Belt & FEFR)

- Lesser Himalaya i%, JFAEAX (2,000 Ma t8) 2> 5 i AR T CTOWISEREY 2 Rk & LT,
AR HE A DS 7 ) 7 RROFE B KBS & S RS % & B elE 60~80 km DX
Th b, Auiid@E LWE (MCT) (2 X > T Higher Himalaya & XY 57TV 4 28, —E8 Tl
MCT DILAAIRIT K - TREBIZ L5 L 7= Higher Himalaya D #7213 L v —b~7 D L
ICHEEMIIC DS S o TERAT v 72 L TW5 (Figure 3.2.1-2 TiX Crystalline
Allochthons & FEFR) | Lesser Himalaya (3, Fi #% 2 MCT 2R\ CHESE) % BA A L 7= Lk (MBT)
Lo TR SN TN,

- Sub-Himalayan Zone (X, « & RIZIRL 343 % > AFgElE (Indo-Ganga Plain) DiEAKIZ
V. & 10~25 km (2P D RPGIZIAS 30T D H AL OB RHEEM TH 5, ZhidA R
RO ZRIT L - TR L7zdbii e = 7 v b REICHHG S HEf W 2 iR & T 21
EREZZ LN TEY IR HERE L TV 5, M2 4 10 Ma (TG B 2 BR A L 72l L I6r/g (HFT)
LD HEITH LW D ARE LXKy ESnTnb

Indo-Ganga Plain (Terai Plain) 1%, & #7 LSS IS O B HEREY) 2 il & - 2 B BLHERE
INLIRBEERTH D, KAV FOH PR EFIN LN A VEETHRBL TV
(Figure 3.2.1-2 TlZ India Plate Units, Figure 3.2.1-2 T/ Indo-Gangetic Plains & FEFR)

FR— LV OHEREILE ~ 7 YR LR TH Y . BT ISR e B E R D 7 5,
IV OHEREEX 2 TRICE LD TORT, RKENRHEMEEXE LTX, KR4m0 L0o
FEILH 2 b OO, 00X BERAbE HIEIC 5 HEREEX CUEkiz L0 4 X53) | ﬁf%éo
Fo8= L, HEHRH, 50 Ma EIZA > RHERREROEZE S ;D%méhtt77?mm’
RF SN D KRB LR AL E T D720, KA ALHEOBEICEE L TTHE Y 27 0
FRBRBEBRLELEZ HND,
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Table 3.2.1-1 Tectonic Subdivisions of Nepal

7 F A HEREY)
(Higher Himalaya)
or
Tibetan-Tethys Zone

AV R, =T U7 KIEEZEC LV MR L7 By (7 F A HER)
672 % Xk

- 5 (B ~5,000 T4 OHEFEY), ME 40 km,

AR~ E RO ES, AKE . DEEOHREEN O SN T
W5, eI FIURO=RLZA K, v F 2L, TrF A%l
E. COHMEMEEXIZET 5,

28 e i

(Higher Himalaya)

A ¥ RHLRBEFE 220 A 0A T K 0 TERR & A7 IR ZE A 7 & 72 5 K
- WIERRERCS (THCE~fidhE) ~MRE®IBZERE (FFE) .
TERAE & 286, MCT IZES < E EmWERIEH 24 5.,

- BICHRRAE, FE. REAREDEREND 2> TEY . FEICITTE
A bALND,

- MCT /Z5Ma £ TIHERITIEHE L b~ 7 VAR S -2 BAA ST 20K
1k, FEERO MBT, HFT 2ME%AL,

Lyt—b~T¥
(Lesser Himalaya)

A ¥ RHKBEOILFIER THh 24k - PARBSHRY (~EikE) 56

72 % Kk

- HIERFRIZZAR T, Bl C 6 (BEIC 5, WIEIC X 0 BHEZ S % 72
T I 60~80 km, (M KFEROHEFEY Th 57207 FAHEREW LV i
BN

TV TRA~EHEEAORCE . TRCE. R, Hie. AKE.
Ka~<A N EOHRESE., BElANDR-> TR, & EKEST v
DHELTND,

U — 7 HEREW)
(Siwaliks, Sub-Himalaya)

Mt L7 b~ 7 v ILRD> Dl S AL 7- HERE M DS HERE L TRk L 72 K

< Eeb BT L < [EREE RIS WHERE S, 18 10~25km (Z{kH V),

< U U — 7 R EERT I, dRES,

o —RICARAMERL U2 B S SR OHERUEEIC L Dk ST s, o
DHEREEX O FEIL IV MMa, B, A, P~k
EEITESE LV 7o TN D,

T T A sk
(Terai Zone)

FAN— NV DOFERRZEA L TEY . WHEEN L5 T D,
BT A R IR[E RS 00 55 VU AL HERE ) 0 i,
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322 EXSYTOMBEHSH

B DR BB /D B~ T YHI TOENRD LN TS (Figure3.2.2-1), ZhiZ ks &
b~ 7 VHIHE TiE NNE-SSW FHIZEMEZ 2T TEY . A > ROKRFETH REED M ERE % 5%
FTWBZ ENbND, ZOEMIFENITE ST OT 7 H =A% 80Tk N-S~NNW-SSE |25 U,
WMHOT - LHIECIE NE-SW (25 U T CL ZAUTHE bt < KEfliZ2ic K 2 EHE 7 & 7= L
TWbHEEZ6N5,

?-'&;. 0% e ‘M" 11:3-@"1

"\- D e e
{: e L TIBETAN PLATEAY
:ﬂ‘& | \"L r; — il
P‘:P ‘ﬁ"r: r‘ “—tq‘ #

[ £ . ;,Z*-._:A_p_,,ur 5( .

Ny N

18 S

f INDIJAN PLATE

‘/ Al

e

-
SAABIAN LER

e

. N

- TAXKIMUM HORIZONTAL COMPRESSION DIRECTION

—__

“‘I? DIRECTION OF MOVEMENT OF {NDIAN ALATE

Source: Rajendran et al., 1992

Figure 3.2.2-1 Tectonic Stress Map of the Indian Subcontinent
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33 HE’

MR IIAEOKI 2 S, ¥ A 2ES D REEN B Y | KR EFTOWMEY, FiH
A%m#?éif Al REEEIHEA O 1O TH D, HIRIZ KV RIS HEE L72fliX, 1999 4
BIEOEEMER & KB FRE LT 2011 42 AD=2—Y—F 2 ROMBETH A~
mm#%@btmﬁgﬁﬁéoﬁAﬁ%@LtWﬁ#ﬁK%ﬁﬁ\mﬂ$3ﬂ®ﬁ5$kﬂgf
T2 L (EE185m) BEEL TS 2

331 MESH
o=V DOHIFE A5 % Figure 3.3.1-1 127”7,

RR—=)LTIIHR OFABE DR TR, 1 é&ﬁ@%ﬁ%ﬁu%bf@2$¥®ﬁ’uﬁm
B OHERBIR ST & DS NRD 5, R/8— /L TOHBEIL, HVEH OB ERIRIT RS A4
DA DR NBEE T D, Z D (Seismic Belt) (ZHIEZAIIZ &N &~ T ¥ ORTHEI L—ﬁ L.
BRIV BT LT D, ZOMEX M2~4 2 ERKE LTV D,

Z OHIEER TSI T BRI GRS 81.5~87 FE[#] - iE 550 km (2P 0 KK L. HRE 87 BELIA TIEAR
%%tﬁammietﬁmﬁﬁ\é%mﬁlen&E%ﬁiﬁ@ﬁbfwéoE%?ﬁ%@ﬁ%
%ﬁﬁﬁ@ﬂl&%zm#ﬁjﬁOM1iE%WLtZﬁVﬁ%VVﬁ?é HR 815 FELIE TlI—/E
RIAMRE 705, ZHUHHIEED AR/ 5 HFE 82 FEF L O 87 FEAMTIC AR E S AET 5 &R &
ncTuna,

R R RS KPR 2212 L AR RIARIC L D b DT, 205 OHER AR TR S h
TW5b, ZIHHEORARIL, EAAAIZ LY A U7 EFrEiyvy (Main Himalayan Thrust, LA
TMHT) THRAELTEY, BPteia30km LV &< 10~30 km ([ AAREF T 5, 2 OfE EWiE
[FHIFRATRR T HFT (MFT) & —&H LTV, HTFEBZ T v ~F Xy P E Tk LA > Nl
REZILFAFETE TV HIRAERE (Wb DE 7L —FDORY v AZBERT LT % v F A M
W LT al~EThy) BERHEZRET D E LD MRS TND) &> Tn5 (Figure
3.2.1-3),

L UOK# (3.3) ToOMEHEIL. Seismotectonics of the Nepal Himalaya from Local seismic network (1999), Seismic Hazard
Map of Nepal (2002). National Seismological Network & its Contribution in Seismological Research in Nepal Himalaya
(2007) (ZH3<,

2 A L (R EREE T, BTREEACGRITAE |, SR 99,000 mB, Rz B 1,504,000 m3, 4 2345 CHEL
SNTERBITEEIL659)
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332 FEHESIUVEKXME

BfEE ~ 7 Y HUIR Ol LISEIRIEWIE 1T & ~ 7 YRTEIC O35 HFT (MFT) C, Ik
Bt HEREMIC A DTN D HFT (MFT) OTREHE (A7 &) 1% 215 + 2 mm/AF: & OfEA R D
LTS, ZOE EEiEN b~ 7 Y HlkOEKRHEIZ K > TEN =28 5 D OREREIL /23,
Z OTEECATRET B W EEENZ L - T, B~ T Y ORAE~DOEHGHEB Sk L T\ D B XD
TWb, ZOHFT (MFT) IZAHRD XL it ~ 7 Y HUROES T HIRAE E¥rE (MHT) & LT
HH L TWD EBZIHNTND, TDIENTEHR/I—LIZ i%%w)/ﬂﬁ):ﬂffﬁ“é# nb
IERBFICIE, KEARE ElE T D MCT, MBT, HFT (MFT), H(ZiX MHT (2P C7ff
B2 b D EEZ BTV D,

FoX—)VED TR BT T AE Lo E % Table 3.3.2-1, Table 3.3.2-2, 72 & TNC Figure 3.3.2-1
ERHIUE O AR R E2 T,

= AT TITIE FE 100 FERRE A T M > 6.0 DL EOHIEITA S R AE L T\ A, L L,
HR=IUZEBW T, BERHIERIZE LT 1255 fFLART DO FLEkIFFR SN TR 67, FHasic X281 b
I 100 FEFRE LRE L TUVvRLy,

LN A Y ROT v Anb T v X THy RETOFR A= LEaEGit <7 Y HUE T, i@ 100
FIZ4EIOERME (M>80) ZFBRLTWD (1951 FF Xy MIEZGZOIEEE), 2D
5 1934 FFOHIRIZ A/ S— VENTRAEL TWDER, B b~ XOWEEINS 7 v % F H 2 ROMIZ
AR 2 300 EREOMEITRAE L TR L THEZEA L 2> TnD, DI Lide~T ¥
HI COBAERI R B KRB ORAEMOTREME N HH D EEZ SN TV 5,

1905 A Kangra #iFEEDZEN 1L 3~5 m, 1934 40 Bihar HIE X 4.7 m L S b Z &b, HFT
(MFT) ZAES 215 £ 2 mm/AFETH L Z L L0 M > 8 B B R HIE L 130~260 4@ T
FAELTND EEZLELARETHD %,

Source: Seismotectonics of the Nepal Himalaya from Local Seismic Network, 1999.
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Table 3.3.2-1 Major Earthquakes in Regional Areas including Nepal (M > 7.5)

Date I('jélc:ug;e Lr;gg;n;)d € Location (Ri?hig:;tgtle: Note (Fatalities (Mankind) etc.)
1255 near Kathmandu Valley? unknown Deaths: 1/3_.1/4 O.f Kathmandu
Valley, historical record

1408 near Kathmandu Valley? unknown historical record
1681 unknown unknown historical record
1810 unknown unknown historical record
1833 50-70km north of Kathmandu Valley 7.8 historical record

12th June, 1897 25.90 91.80 Assam, India 8.7 1,600

4th April, 1905 33.00 76.00 Himachal Pradesh (Kangra Valley), 8.6 19,000

12th Dec., 1908 26.50 97.00 Myanmar 7.5 not specified

28th Aug., 1916 30.00 81.00 Far Western Nepal 75 not specified

8th July, 1918 24.50 91.00 Assam, India 7.6 not specified

27th Jan., 1931 25.60 96.80 Myanmar 752 not specified

15th Jan., 1934 26.50 86.50 Bihar-Nepal 8.4 11,000

30th May, 1935 29.50 66.70 Quetta, Pakistan 7.6 30,000

29th July, 1947 28.50 94.00 NE Assam, India 7.9 not specified

15th Aug., 1950 28.50 96.70 Assam, India 8.7 1,526

18th Nov., 1951 |  30.50 91.00 Tibet 8.5 not specified

17th Aug., 1952 | 30.50 91.50 Tibet 752 not specified

8th Oct., 2005 34.43 73.54 Kashmir, India 767 >74,500

4th April, 2011 29.70 80.75 Far Western Nepal 7.7 not specified

Note: MI (Richter's Scale Magnitude), *1): Mb (body-wave Magnitude), *2): Ms (Surface Magnitude),
*3): Mw (Moment Magnitude), *4): Mwp (broadband moment magnitude)

Source: modified from NSC (National Seismological Centre), ISC (International Seismological Center), NEA, etc.
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Table 3.3.2-2 Large Earthquakes in Localized Areas around Nepal (M > 6.0)

Date I(.;;:ulg)e L(()gegggj e Location Magnitude
28th Aug., 1916 30.00 81.00 Far Western Nepal 7.5
14th Oct., 1911 31.00 80.50 Tibet (North of Far Western Nepal) 6.8"
6th Mar., 1913 30.00 83.00 Tibet (North of Western Nepal) 6.2"
6th Mar., 1913 30.00 83.00 Tibet (North of Western Nepal) 6.4
15th Jan., 1934 26.50 86.50 Boundary of Bihar India - Eastern Nepal 8.4
5th Mar., 1935 29.75 80.25 Far Western Nepal 6.0
21st May, 1935 28.75 89.25 Tibet (North of Eastern Nepal) 6.2
27th May, 1936 28.50 83.50 Western Central Nepal (Dhaulagiri) 7.0
17th Oct., 1944 31.50 83.50 Tibet (North of Western Nepal) 6.8™
29th Oct., 1944 31.50 83.50 Tibet (North of Western Nepal) 6.8™
4th Oct., 1944 30.00 80.00 Uttarakhand, India (West of Nepal) 7.0
4th Sep., 1954 28.30 83.80 Western Central Nepal 6.5
14th April, 1957 30.64 84.21 Tibet (North of Central Nepal) 6.5
28th Oct., 1958 30.61 84.47 Tibet (North of Central Nepal) 6.6
28th Dec., 1958 30.01 79.94 Uttarakhand, India (West of Nepal) 6.3
27th Mar., 1964 27.13 89.36 Bhutan 6.3
26th Sep., 1964 29.96 80.46 Uttarakhand, India (West of Nepal) 6.2™
12th Jan., 1965 27.40 87.84 Eastern Nepal 6.1
6th Mar., 1966 31.49 80.50 Tibet (North of Far Western Nepal) 6.5
27th June, 1966 29.62 80.83 Far Western Nepal 6.5
27th June, 1966 29.71 80.89 Far Western Nepal 6.5
27th June, 1966 29.60 80.80 Far Western Nepal 6.0
15th Aug., 1966 28.67 78.93 Uttarakhand, India (West of Nepal) 6.27
16th Dec., 1966 29.62 80.79 Far Western Nepal 6.2
11th Feb., 1969 28.10 82.70 Western Central Nepal 6.2"
20th May, 1979 29.93 80.27 Uttarakhand, India (West of Nepal) 6.0"
29th July, 1980 29.60 81.10 Far Western Nepal 6.1
23rd Jan., 1982 31.68 82.28 Tibet (North of Mid Western Nepal) 7.0
23rd Jan., 1982 31.56 82.21 Tibet (North of Mid Western Nepal) 6.0
10th Jan., 1986 28.65 86.56 Tibet (North of Central Nepal) 6.1
9th Aug., 1987 29.47 83.74 Tibet (North of Western Central Nepal) 6.3
20th Aug., 1988 26.72 86.63 Eastern Nepal 6.8
9th Jan., 1990 28.15 88.11 Tibet (North of Eastern Nepal) 6.4
19th Oct., 1991 30.77 78.79 Tibet (North of Far Western Nepal) 7.0
9th Dec., 1991 29.51 81.61 Mid Western Nepal 6.2™
20th Mar., 1993 29.03 87.33 Tibet (North of Eastern Nepal) 6.4
3rd Sep., 1998 27.86 86.95 Eastern Nepal 6.1
28th Mar., 1999 30.50 79.26 Uttarakhand, India (West of Nepal) 6.5
16th July, 2001 28.15 84.87 Tibet (North of Central Nepal) 6.0
27th Nov., 2001 29.69 81.72 Mid Western Nepal 6.1
27th Nov., 2001 29.64 81.70 Mid Western Nepal 6.1
4th June, 2002 30.71 81.34 Tibet (North of Far Western Nepal) 6.0
11th July, 2004 30.72 83.67 Tibet (North of Western Central Nepal) 6.6
26th Oct., 2004 31.04 81.08 Tibet (North of Far Western Nepal) 6.3
7th April, 2005 30.52 83.66 Tibet (North of Western Central Nepal) 6.8
14th Feb., 2006 27.39 88.42 Sikkim, India (East of Nepal) 6.0
25th Aug., 2008 31.06 83.65 Tibet (North of Western Central Nepal) 6.9V
25th Aug., 2008 30.74 83.36 Tibet (North of Western Central Nepal) 6.4
25th Sep., 2008 30.84 83.59 Tibet (North of Western Central Nepal) 6.3
8th Dec., 2008 29.99 82.09 Mid Western Nepal 6.4
24th July, 2009 31.17 85.96 Tibet (North of Central Nepal) 6.0
20th Nov., 2009 30.73 83.43 Tibet (North of Western Central Nepal) 6.2"
18th Jan., 2011 27.80 88.20 Sikkim, India (East of Nepal) 6.4™
13th Feb., 2011 27.35 86.96 Eastern Nepal 6.27
4th April, 2011 29.92 80.54 Uttarakhand, India (West of Nepal) 7.7
18th Sep., 2011 27.78 88.32 Sikkim, India (East of Nepal) 6.8

Note:

MI (Richter's Scale Magnitude), *1): Ms (Surface Magnitude), *2): M (unidentified Magnitude),

*3): Mb (body-wave Magnitude)

Source: modified from NSC (National Seismological Centre), ISC (International Seismological Center),

NEA etc.
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Source: Seismotectonics of the Nepal Himalaya from a local seismic network, 1999.

Figure 3.3.2-1 Distribution of Large Earthquakes and Probable Rupture Zones
around Nepal

333 WMENY—FIvT

F/8—)LClE, 2002 452 National Seismological Centre (NSC) (2 0 BNV —K~v 7L L
THIEBINREE ~ » 7 DMERR & 41T\ % (Figure 3.3.3-1),

[ aft - & e ] - -

s

{2 SEISMIC HAZARD MAP OF NEPAL
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Authgrs : M.R.Pandey, G.R.Chitrakar, B.Kafle. S.N.Sapkota, 5.Rajaure and U.P.Gautam
Source: M.R. Pandey, et. al., 2002
Figure 3.3.3-1 Seismic Hazard Map (2002)
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ANRD X 912, b= 7 YHURO KPR DR AL, A > FHlREOMEZRIC K > TEHREBIZHREE
LIcARAEOWEEE (74 v F A2 M. MHT) IZfE9 EDOBIBRREES LTS, 20
MHT K 3L ClEY 7 e = 7 villiaige R o HFT (MFT) & L CHBLT 528, RETI A4t
T ~F Ry FETEMLTND (Figure321-3) o, HEBRESAN D, A B~ 7Yl
M CHAET DM/ NHERIT Z W E IR VIZET L, ZER = ANDOE = T Y Rz b #RR
W25 Z EBHLIZESR TS (Seismic Belt)o A &~ 7 VR CTIEIE 50 km (27 2 H
R (k) 23kl TRy, HERBAER LML T D,

HBEANAY— N~y FEERT DIZBR L T, TRED 2 DOHERFE A ORHR Z BV TV D,
- m%ﬁﬁf Stk (IRAETRAY v 795742 v F AL MFfER) (2R 5 BERHE, 2o

Wi a2 7s > HEESEEE 1%, Welz D FEIERtEkIL /R VN, wm&mﬁkﬁa(wm)fwﬁm
@3&42m4f%é;kﬂ%\MHT@%M@E%ZOmWEkﬁELT%EﬁElEB%

FELHRTEL TS,
- HERAR CTRIRICAE U DR, TIVUTHUERSAESEE D M5 HIEEIT 1 RIAEOBEE CTET
% LERIE,
PLEOIREICE Y, /8= LRI O K FH-EBNIEE 2 o % —~ » THIMERR STV 5
2002 ELIRE, BITETE, BEEESICE Y 2= VOB — N~ v TIMEREN TS
(Figure 3.3.3-2), ZiUIA 1% 50 RN YLEE (MM B) BSRAETHIHE X Lcbo s S

LTV %, Figure 3.3.3-1 & RKFHIZFEIERDFER AR L TWD (7272 L, KRB TIEGEM 7R iRt FiE
R T E RN o T2 T Db HIR T 5 MRFHIIZ ITA~ v AT T, SFICHE D),

* Source: Seismic Hazard Map of Nepal, 2002. EFE 3.3.2 & (it din 27 5,
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Figure 3.3.3-2 Seismic Hazard Map (2011)
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BA4E BHRBIUHRRE

4.1 BARRER

8= L1, World Heritage, Ramsal BEkITH, =2k BB M * (KBA) 73 CEFH 7
REXDIED, ESTARE., BEEMGRERX, ~oT 4o 7V —T | (FH#EX, EYARB L O
EAEMRERX DN 77— —2 72 & National Park and Wild Conservation Act 2029 (1973) (2 & -
THRE SN A= VEOREXNTFEET S (Figure 4.1-1, Table 4.1-1, Table 4-1-2, Table 4.1-3
ZH) . A=V ORFEXIT, BRI OFF 2150 BN & D10, KABFHFEZAT O BE I3k
FRR & CORIRRH 5, KNRBEOEEZZTHb01E, B2y =7 NOTRICIET S
PRAEX CThH v  Kankaimai JI[, Rapti I, Babai )1l T it ™ Bardia National Park, Gandaki JI| T @ Chitwan
National Park. Koshi JI| Tt Koshi Tappu Wildlife Reserve 72 &3 Z AUIZAHYS 95,
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Source: Ministry of Forests and Soil Conservation (2013), World Database of Protected Area (2011)

Figure 4.1-1 National Parks and World Heritage Sites

! Key biodiversity areas are places of international importance for the conservation of biodiversity through protected areas
and other governance mechanisms. They are identified nationally using simple, standard criteria, based on their importance in
maintaining species populations. As the building blocks for designing the ecosystem approach and maintaining effective
ecological networks, key biodiversity areas are the starting point for conservation planning at landscape level. Governments,
intergovernmental organizations, NGOs, the private sector, and other stakeholders can use key biodiversity areas as a tool for
identifying national networks of internationally important sites for conservation. (Source: IUCN)
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Table 4.1-1 National Protected Area in Nepal

Designation Type Name Designated Year
National Park Langtang NP 1976
Sagarmatha NP 1976
Chitwan NP 1973
Rara NP 1976
Bardiya NP 1984
Shey Phoksundo NP 1984
Khaptad NP 1984
Shivapuri Nagarjun NP 2002
Makalu Barun NP 1991
Banke NP 2010
National Park - Buffer Zone Chitwan NP BZ 1999
Bardiya NP BZ 1996
Sagarmatha NP BZ 2002
Rara NP BZ 2006
Langtang NP BZ 1998
Makalu Barun NP BZ 1999
Khaptad NP BZ 2006
Shey Phoksundo NP BZ 1998
Banke NP BZ 2010
Wildlife Reserve Shuklaphanta WR 1976
Koshi Tappu WR 1976
Parsa WR 1984
Wildlife Reserve- Buffer Zone Parsa WR BZ 2005
Koshi Tappu WR BZ 2004
Shuklaphanta WR BZ 2004
Conservation Area Annapurna CA 1992
Kanchanjunga CA 1997
Manasalu CA 1998
Krishnasar CA 2009
Gaurishankar CA 2010
Api Nampa CA 2010
Hunting Reserve Dhorpatan HR 1987
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Table 4.1-2 International Protected Area in Nepal
Designation Type Name Status Year
. . Sagarmatha National Park Inscribed 1979
World Heritage Site Chitwan National Park Inscribed 1984
Koshi Tappu Designated 1987
Gokyo and associated lakes Designated 2007
Gosaikunda and associated lakes Designated 2007
Wetlands of International Phoksundo Lake Designated 2007
Importance (Ramsar) Rar_a Lake . Des!gnated 2007
Mai Pokhari Designated 2008
Beeshazar and associated lakes Designated 2003
Ghodaghodi Lake Area Designated 2003
Jagadishpur Reservoir Designated 2003
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Table 4.1-3 Key Biodiversity Area in Nepal

Name Area (km?) Source

Shivapuri National Park 91.4 | KBA data supplied by Jack Tordoff, BirdLife International
Bardia National Park 912.5 | KBA data supplied by Jack Tordoff, BirdLife International
Dharan forests 771.4 | KBA data supplied by Jack Tordoff, BirdLife International
Kanchenjungha Conservation 1,749.7 | KBA data supplied by Jack Tordoff, BirdLife International
Area

Langtang National Park 1,536.9 | KBA data supplied by Jack Tordoff, BirdLife International
Sagarmatha National Park 1,130.0 | KBA data supplied by Jack Tordoff, BirdLife International
Makalu Barun National Park 2,354.4 | KBA data supplied by Jack Tordoff, BirdLife International
Annapurna Conservation Area 7,414.6 | KBA data supplied by Jack Tordoff, BirdLife International
Chitwan National Park 1,184.3 | WDPA 2009 - Latest Info: Official Agency reply (Dept. of

National Parks and Wildlife Conservation - government focal
point) received via D. Joshi (IUCN Nepal) for the UN List 2003
request, June 2003

Sukla Phanta Wildlife Reserve

370.8

WDPA 2009 - Latest Info: Official Agency reply (Dept. of
National Parks and Wildlife Conservation - government focal
point) received via D. Joshi (IUCN Nepal) for the UN List 2003
request, June 2003

Shey-Phoksundo National Park

3,649.1

WDPA 2009 - Latest Info: Official Agency reply (Dept. of
National Parks and Wildlife Conservation - government focal
point) received via D. Joshi (IUCN Nepal) for the UN List 2003
request, June 2003

Khaptad National Park

234.3

WDPA 2009 - Latest Info: Official Agency reply (Dept. of
National Parks and Wildlife Conservation - government focal
point) received via D. Joshi (IUCN Nepal) for the UN List 2003
request, June 2003.

Dhorpatan Hunting Reserve

1,320.2

WDPA 2009 - Latest Info: Official Agency reply (Dept. of
National Parks and Wildlife Conservation - gov. focal point)
received via D. Joshi (IUCN Nepal) for the UN List 2003 request,
June 2003 & Dhorpatan HR Website, accessed 3/08/2004.

Parsa Wildlife Reserve

478.4

WDPA 2009 - Latest Info: Official Agency reply (Dept. of
National Parks and Wildlife Conservation - government focal
point) received via D. Joshi (IUCN Nepal) for the UN List 2003
request, June 2003

Tamur valley and Watershed 1,339.7 | KBA data supplied by Jack Tordoff, BirdLife International

Mai Valley forests 579.1 | KBA data supplied by Jack Tordoff, BirdLife International
Nawalparasi forests 59.0 | Based on feedback from Partner, IBA Directory and Google Earth
Rara National Park 116.8 | Based on feedback from Partner, IBA Directory and Google Earth
Ghodaghodi Lake 11.0 | Based on feedback from Partner, IBA Directory and Google Earth
Rampur valley 27.9 | Based on feedback from Partner, IBA Directory and Google Earth
Phulchowki Mountain forests 11.5 | Based on feedback from Partner, IBA Directory and Google Earth
Barandabhar forests and wetlands 168.3 | Based on feedback from Partner, IBA Directory and Google Earth
Dang Deukhuri foothill forests 3,502.0 | Based on feedback from Partner, IBA Directory and Google Earth
and west Rapti wetlands

Farmlands in Lumbini area 733.9 | Based on feedback from Partner, IBA Directory and Google Earth
Jagdishpur Reservoir 4.6 | Based on feedback from Partner, IBA Directory and Google Earth
Urlabari forest groves 22.1 | Based on feedback from Partner, IBA Directory and Google Earth
Koshi Tappu Wildlife Reserve and 217.4 | Based on feedback from Partner, IBA Directory and Google Earth

Koshi Barrage

Source: Integrated Biodiversity Assessment Tool (2012), etc.
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42 HOEY

3= VENIZIE, IUCN (International Union for Conservation of Nature: [EfS H AR RFEEHS) L v
RU A ho VU (Vulnerable, #E3RfEtE 1138) 7 > 7 DL EOREN 88 fMifgfi STk Y (Table 4.2-1
ZH) . D5 BLEOHORIHIIB DD M L T\ D, o, F/3— L OENAR & B4
AWk (1973) TiE, 39 MORHEEM N RSN TN D,

Table 4.2-1

PLANTAE (fi#5)

IUCN Red-List Species and Protected Wildlife in Nepal

Family Genus Species Common names (Eng.) Status
SCAPANIACEAE Andrewsianthus | ferrugineus EN
SOLENOSTOMATACEAE | Diplocolea sikkimensis EN
TAKAKIACEAE Takakia ceratophylla VU
SOLENOSTOMATACEAE | Scaphophyllum | speciosum VU
CYCADACEAE Cycas pectinata VU
LEGUMINOSAE Dalbergia latifolia Bombay Blackwood, Indian Rosewood, VU

Indonesian Rosewood, Malabar Rosewood
ULMACEAE Ulmus wallichiana VU
MAMMALIA (" ¥L##)
Family Genus Species Common names (Eng.) Status | GON
SUIDAE Porcula salvania Pygmy Hog CR
MURIDAE Apodemus gurkha Himalayan Wood Mouse, EN
Himalayan Field Mouse
CERVIDAE Axis porcinus Hog Deer, Indochinese Hog EN
Deer, Thai Hog Deer
BOVIDAE Bubalus arnee Asian Buffalo, Asiatic Buffalo, EN X
Indian Buffalo, Indian Water
Buffalo, Water Buffalo, Wild
Asian Buffalo, Wild Water
Buffalo
LEPORIDAE Caprolagus hispidus Hispid Hare, Assam Rabbit EN X
CANIDAE Cuon alpinus Dhole, Asiatic Wild Dog, EN
Indian Wild Dog, Red Dog
ELEPHANTIDAE Elephas maximus Asian Elephant, Indian Elephant EN
MANIDAE Manis pentadactyla Chinese Pangolin EN X
MOSCHIDAE Moschus chrysogaster Alpine Musk Deer, Himalayan EN
Musk Deer
MOSCHIDAE Moschus fuscus Black Musk Deer, Dusky Musk EN
Deer
MOSCHIDAE Moschus leucogaster Himalayan Muskdeer, EN
Himalayan Musk-deer,
Himalayan Musk Deer
FELIDAE Panthera tigris Tiger EN X
FELIDAE Panthera uncia Snow Leopard, Ounce EN X
BOVIDAE Pantholops hodgsonii Chiru, Tibetan Antelope EN X
PLATANISTIDAE Platanista gangetica South Asian River Dolphin, EN X
Blind River Dolphin, Ganges
Dolphin, Ganges River Dolphin,
Ganges Susu, Indus River
Dolphin
FELIDAE Prionailurus viverrinus Fishing Cat EN
AILURIDAE Ailurus fulgens Red Panda, Lesser Panda, Red VU X
Cat-bear
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Family Genus Species Common names (Eng.) Status | GON
MUSTELIDAE Aonyx cinerea Asian Small-clawed Otter, VU
Oriental Small-clawed Otter,
Small-clawed Otter
VIVERRIDAE Arctictis binturong Binturong, Bearcat, Palawan \Y{V)
Binturong
BOVIDAE Bos gaurus Gaur, Indian Bison \Y{V) X
BOVIDAE Bos mutus Wild Yak, Yak VU X
MUSTELIDAE Lutrogale perspicillata Smooth-coated Otter, Indian \Y{V)
Smooth-coated Otter
URSIDAE Melursus ursinus Sloth Bear VU
VESPERTILIONIDAE Myotis sicarius Mandelli's Mouse-eared Myotis, \Y{V)
Mandelli's Mouse-eared Bat
FELIDAE Neofelis nebulosa Clouded Leopard VU X
FELIDAE Pardofelis marmorata Marbled Cat VU
RHINOCEROTIDAE Rhinoceros unicornis Greater One-horned Rhino, VU X
Great Indian Rhinoceros, Indian
Rhinoceros
CERVIDAE Rucervus duvaucelii Barasingha, Swamp Deer VU
CERVIDAE Rusa unicolor Sambar, Sambar Deer VU
BOVIDAE Tetracerus quadricornis Four-horned Antelope, \Y{V) X
Chousingha
URSIDAE Ursus thibetanus Asiatic Black Bear, Himalayan \Y{V)
Black Bear
BOVIDAE Capricornis thar Himalayan Serow NT
BOVIDAE Hemitragus jemlahicus Himalayan Tahr NT
HYAENIDAE Hyaena hyaena Striped Hyaena NT X
MUSTELIDAE Lutra lutra Eurasian Otter, Common Otter, NT
European Otter, European River
Otter, Old World Otter
CERCOPITHECIDAE Macaca assamensis Assam Macaque, Assamese NT X
Macaque
BOVIDAE Naemorhedus | goral Himalayan Goral, Goral NT
BOVIDAE Ovis ammon Argali, Wild Sheep NT X
FELIDAE Panthera pardus Leopard NT
SCIURIDAE Petaurista nobilis Bhutan Giant Flying Squirrel, NT
Grays Giant Flying Squirrel,
Noble Giant Flying Squirrel
SCIURIDAE Ratufa bicolor Black Giant Squirrel, Malayan NT
Giant Squirrel
CERCOPITHECIDAE Semnopithecus | hector Tarai Gray Langur, Gray NT
Langur, Hanuman Langur,
Lesser Hill Langur, Tarai
Sacred Langur
VIVERRIDAE Viverra zibetha Large Indian Civet NT
Cervidae Cervus duvaucelii Swamp Deer X
Felidae Lynx lynx Lynx X
MANIDAE Manis crasscaudata Pangolin X
Canidae Canis lupus Gray Wolf X
Viverridae Prionodon pardicolor Lingsang X
FELIDAE Prionailurus bengalensis Leopard Cat X
Suidae Sus salvanius Pygmy Hog X
URSIDAE Ursus arctos Himalayan Brown Beer X
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AVES (&)
Family Genus Species Common names (Eng.) Status | GON
ARDEIDAE Ardea insignis White-bellied Heron, CR
Imperial Heron
ACCIPITRIDAE Gyps bengalensis White-rumped Vulture, CR
Asian White-backed
Vulture, Oriental
White-backed Vulture,
White-backed Vulture
ACCIPITRIDAE Gyps tenuirostris Slender-billed Vulture CR
OTIDIDAE Houbaropsis bengalensis Bengal Florican, Bengal CR X
Bustard
ACCIPITRIDAE Sarcogyps calvus Red-headed Vulture, CR
Indian Black Vulture,
Pondicherry Vulture
ANATIDAE Rhodonessa caryophyllacea Pink-headed Duck CR
ACCIPITRIDAE Neophron percnopterus Egyptian Vulture, EN
Egyptian Eagle
CICONIIDAE Leptoptilos dubius Greater Adjutant EN
OTIDIDAE Sypheotides indicus Lesser Florican, Likh EN
ACCIPITRIDAE Aquila clanga Greater Spotted Eagle, VU
Spotted Eagle
ACCIPITRIDAE Aquila hastata Indian Spotted Eagle VU
ACCIPITRIDAE Aquila heliaca Eastern Imperial Eagle, VU
Asian Imperial Eagle,
Imperial Eagle
PHASIANIDAE Catreus wallichi Cheer Pheasant, Chir VU X
Pheasant, Wallich's
Pheasant
SYLVIIDAE Chaetornis striata Bristled Grassbird VU
OTIDIDAE Chlamydotis undulata Houbara Bustard, VU
Houbara
TIMALIIDAE Chrysomma altirostre Jerdon's Babbler VU
EMBERIZIDAE Emberiza aureola Yellow-breasted Bunting VU
FALCONIDAE Falco cherrug Saker Falcon, Saker VU
FALCONIDAE Falco naumanni Lesser Kestrel VU
MUSCICAPIDAE Ficedula subrubra Kashmir Flycatcher VU
PHASIANIDAE Francolinus gularis Swamp Francolin VU
SCOLOPACIDAE Gallinago nemoricola Wood Snipe VU
GRUIDAE Grus antigone Sarus Crane VU X
ACCIPITRIDAE Haliaeetus leucoryphus Pallas's Fish-eagle, VU
Band-tailed Fish-eagle,
Pallas's Fish Eagle,
Pallas's Sea-eagle
CICONIIDAE Leptoptilos javanicus Lesser Adjutant VU
PICIDAE Mulleripicus pulverulentus Great Slaty Woodpecker VU
PLOCEIDAE Ploceus megarhynchus Yellow Weaver, Finn's VU
Baya Weaver, Finn's
Weaver, Himalayan
Weaver
CISTICOLIDAE Prinia cinereocapilla Grey-crowned Prinia VU
LARIDAE Rynchops albicollis Indian Skimmer VU
MUSCICAPIDAE Saxicola insignis White-throated Bushchat, VU
Hodgson's Bushchat,
White-throated Bush Chat
TIMALIIDAE Turdoides longirostris Slender-billed Babbler VU
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Family Genus Species Common names (Eng.) Status | GON
ANATIDAE Anas falcata Falcated Duck, Falcated NT
Teal
ANHINGIDAE Anhinga melanogaster Oriental Darter, Darter NT
ANATIDAE Aythya nyroca Ferruginous Duck, NT
Ferruginous Pochard,
White-eyed Pochard
BUCEROTIDAE Buceros bicornis Great Hornbill NT X
ACCIPITRIDAE Circus macrourus Pallid Harrier, Pale NT
Harrier
CICONIIDAE Ephippiorhynchus asiaticus Black-necked Stork NT
FALCONIDAE Falco jugger Laggar Falcon NT
SYLVIIDAE Graminicola bengalensis Rufous-rumped Grasshird NT
ACCIPITRIDAE Ichthyophaga humilis Lesser Fish-eagle, Lesser NT
Fish Eagle, Lesser
Fishing Eagle
ACCIPITRIDAE Ichthyophaga ichthyaetus Grey-headed Fish-eagle, NT
Grey-headed Fish Eagle,
Grey-headed Fishing
Eagle
INDICATORIDAE Indicator xanthonotus Yellow-rumped NT
Honeyguide
SCOLOPACIDAE Limosa limosa Black-tailed Godwit NT
CICONIIDAE Mycteria leucocephala Painted Stork NT
SCOLOPACIDAE Numenius arquata Eurasian Curlew, Curlew
PELECANIDAE Pelecanus philippensis Spot-billed Pelican, Grey NT
Pelican
SYLVIIDAE Phylloscopus tytleri Tytler's Leaf-warbler, NT
Tytler's Leaf Warbler
TIMALIIDAE Spelaeornis caudatus Rufous-throated NT
Wren-babbler,
Short-tailed
Wren-babbler, Tailed
Wren-babbler
TIMALIIDAE Sphenocichla humei Blackish-breasted NT
Babbler
LARIDAE Sterna acuticauda Black-bellied Tern NT
THRESKIORNITHIDAE Threskiornis melanocephalus Black-headed Ibis NT
CICONIIDAE Ciconia nigra Black Stork X
CICONIIDAE Ciconia ciconia White Stork X
OTIDAE Eupodotis indica Lesser Florican X
PHASIANIDAE Lophophorus impejanus Impeyon pheasant X
REPTILIA (TE:H:#48)
Family Genus Species Common names (Eng.) Status | GoN
GEOEMYDIDAE Batagur kachuga Bengal Roof Turtle, CR
Red-crowned Roofed Turtle
GAVIALIDAE Gavialis gangeticus Gharial, Fish-eating CR X
Crocodile, Gavial, Indian
Gavial, Indian Gharial,
Long-nosed Crocodile
TESTUDINIDAE Indotestudo elongata Elongated Tortoise, EN
Pineapple Tortoise,
Red-nosed Tortoise,
Yellow-headed Tortoise,
Yellow Tortoise
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Family Genus Species Common names (Eng.) Status | GoN
GEOEMYDIDAE Hardella thurjii Crowned River Turtle VU
TRIONYCHIDAE Nilssonia hurum Indian Peacock Softshell VU

Turtle, Peacock Soft-shelled
Turtle
ELAPIDAE Ophiophagus hannah Hamadryad, King Cobra VU
BOIDAE Python molurus Asiatic Rock Python, X
Burmese Python, Indian
Python, Tiger Python
Varanidae Varanus flavescens Golden Monitor Lizard X
AMPHIBIA (F4#4)

Family Genus Species Status
DICROGLOSSIDAE Nanorana minica VU
DICROGLOSSIDAE Nanorana rostandi VU
MEGOPHRYIDAE Scutiger nepalensis VU
RANIDAE Hylarana chitwanensis NT
DICROGLOSSIDAE Nanorana annandalii NT
DICROGLOSSIDAE Nanorana ercepeae NT
ACTINOPTERYGII (4f&#H)

Family Genus Species Common names (Eng.) Status
CYPRINIDAE Schizothorax nepalensis Snow Trout CR
CYPRINIDAE Schizothorax raraensis Rara Snowtrout CR
CLARIIDAE Clarias magur Wagur, Mangur, Manguri EN
CYPRINIDAE Tor putitora Putitor Mahseer, Golden Mahaseer EN
CYPRINIDAE Cyprinion semiplotum Assamese Kingfish VU
CYPRINIDAE Puntius chelynoides Dark mahseer VU
CYPRINIDAE Schizothorax richardsonii VU
SCHILBEIDAE Ailia coila Gangetic ailia NT
SISORIDAE Bagarius bagarius NT
SISORIDAE Bagarius yarrelli NT
NOTOPTERIDAE Chitala chitala NT
CYPRINIDAE Labeo pangusia Pangusia labeo NT
CYPRINIDAE Neolissochilus hexagonolepis Katli NT
BALITORIDAE Schistura devdevi NT
CYPRINIDAE Tor tor mahseer NT
SILURIDAE Wallago attu NT
CHONDRICHTHYES (¥KE#a i)

Family Genus Species Common names (Eng) Status
DASYATIDAE Himantura fluviatilis Ganges Stingray EN
CARCHARHINIDAE Carcharhinus leucas Bull Shark NT
INSECTA (B H#8)

Family Genus Species Common names (Eng) Sstatus
PLATYCNEMIDIDAE Calicnemia nipalica VU
CHLOROGOMPHIDAE Chlorogomphus selysi VU
EPIOPHLEBIIDAE Epiophlebia laidlawi Relict Himalayan Dragonfly NT
CORDULEGASTRIDAE Neallogaster ornata NT
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GASTROPODA (FEZ#A)

Family

Genus

Species

Status

POMATIOPSIDAE

Tricula

mahadevensis

VU

Source: IUCN Red List of Threatened Species. Version 2012.2

Tl LTHET LN TV AFEHOZ < TR B8+ 5%k (Cold-water fish) T,
FHEHNIHMRVEEIC T O . NS L LTk ot CEEYR9 %, Tor Tor, Labeo Pangusia, Gagariun
yarreli 72 E134% S 140 m LA T 225 800 m £ T2 #), Tor Putitora, Neolissochilus 72 & 1345 5
140 m LLF2>% 1,300 m & C, Schizothoraz richardsonii {3425 140 m 7> 1,300 m UL EF TR =<
B+ 5, Figured.2-1 1IN HDOHEAERBTY TE2R Lz, 2L, o0/ REEO N

T HDICHRESNTE LT, 2EOGARIITER TE TVu,

Chera-1
Habitat of important fishes

Source: Based on available information and | communication
with Nepaliese fish experts (Dr. J. Shrestha, Dr. T. K. Shrestha,
Dr. D. B. Swar, Mr. K. K. Upadhya, Dr. M. Shrestha, R. K. Napit)

0 Nalsyagu Gad
Madi

Naumure (W. Papti)

Lower Jhimruk
Lower Badigad
2 /Andhi Khola

Kokhajor-1
Sunkosi No.3
Dudh Koshi

Legend
*  project10_UTM
i 7‘ ProtectedArea
Schizothorax richardsonii
- Schizothorax richardsonii, Tor putitora, Neolissochilus hexagonolepis :
- Schizothorax richardsonii, Tor putitora, Neolissochilus hexagonolepis, Tor tor, Labeo pangusia, Bagariusyarrelli

- Tor putitora, Neolissochilus hexagonolepis, Tor tor, Labeo pangusia, Bagarius yarrelli
0 25 50 100 180

0
Kilometers

Figure 4.2-1 Habitat of Important Fishes in Nepal
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Table 4.2-2 Distribution Maps of National Red List Mammals in Nepal
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C-02 Lower Badigad' C-08 Andhi Khola S /! f C-02 Lower Badigad 'C-08 Andhi Khola SR ! (’
%77/ nsian Elephant (EN) 77/ chinese Pangolin (EN)
= W-02 Chera-1 W-02 Chera-1

W-23 Nalsyagu Gad
I

E-06 Kokhajor-1

-17 Sunkosi No.3

-01 Dudh Koshi

C-02 Lower Badigad-
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" €08 Kokhajor-1

-17 Sunkosi No.3

W08 Madl// Al
W-25 Naumure (W. Papti) 3

W-05 Lower Jhimruk’
C-02 Lower Badigad

-01 Dudh Koshi

7/ ohole (EN)

W-02 Chera-1
W-23 Nalsyagu Gad

E-06 Kokhajor-!) b 47 Sunkosi No.3

-01 Dudh Koshi

‘W-06 Madi

W-25 Naumure (W. Pnpli]/ ] 4 )
C-02 Lower Badigad C.08 AndhiKhola -’%, (

W-05 Lower Jhimruk
e

7777 Fishing Cat (EN)
> 1 W-02 Chera-1
W-23 Nalsyagu Gad

-17 Sunkosi No.3

, E-08 Kokhajor-1

-01 Dudh Koshi

w08 Madt// £y ‘ '
W-26 Naumure (W. Papti) 4 1 {

W-05 Lower Jhimruk:
C-02 Lower Badigad

Ganges River Dolphin (EN)
W-02 Chera-1
W-23 Nalsyagu Gad

o B8 Kokhajord) o 17 Sunkosino.a

-01 Dudh Koshi

‘W-06 Madi
W-25 Naumure (W. Papti)

W-05 Lower Jhimruk
C-02 Lower Badigad:

%7/} Himalayan Field Mouse (EN)
W-02 Chera-1
W-23 Nalsyagu Gad

-17 Sunkosi No.3

-01 Dudh Keshi

W-06 Madi-
W-25 Naumure (W. Papti)

W-05 Lower Jhimruk’
C-02 Lower Badigad'

D7+ FILUR—F




RNN—IVE £EITKIKAORBAVREI—TS VHEAE

W-02 Chera-1
W-23 Nalsyagu Gad

[ 777 nispid Hare (EN)

T

., \//‘.,

-17 Sunkosi No.3

E-06 Kokhajor-1

-01 Dudh Koshi

‘W-06 Madi

W-25 Naumure (W. Papti)

7777 Hog Desr (EN)

\W-02 Chera-1
W-23 Nalsyagu Gad

-17 Sunkosi No.3

-01 Dudh Koshi

W-06 Madi

W-25 Naumure (W. Papti)

-01 Dudh Koshi

W-25 Naumure (W. Papti)

W-05 Lower Jhimruk:

C-02 Lower Badigad: C-08 Andhi Khuia K . vf 3 {

W-05 Lower Jhimruk i~ W-05 Lower Jhimruk: k: A fx |
C-02 Lower Badigad C.08 AndhiKnhola }I Ut C-02 Lower Badigad C-08 Andhi Khola 5 /! /
7y %7 Rroyal Bengal Tiger (EN) o %777, snow Leopard (EN)
3 i W-02 Chera-1 Y s W-02 Chera-1
" W-23 Nalsyagu Gad : 7 7/ W-23 Nalsyagu Gad
17 Sunkosi No.3 o ) 17 Sunkosi No.3

-01 Dudh Koshi

i / 7%
w08 Madl//_ /)
W-26 Naumure (W. Papti)

W-05 Lower Jhimruk:
C-02 Lower Badigad

777777 Wild Water Buffalo (EN)
W-02 Chera-1
W-23 Nalsyagu Gad

 E-08 Kokhajord) ¢ 17 SunkosiNo.3

-01 Dudh Koshi

W-25 Naumure (W. Papti)

W-05 Lower Jhimruk
C-02 Lower Badigad:

77777, Asian Small-clawed Otter (VU)

W-02 Chera-1
- -/ \N-23 Nalsyagu Gad

-17 Sunkosi No.3

-01 Dudh Koshi

W-06 Madi-
W-25 Naumure (W. Papti)

W-05 Lower Jhimruk
C-02 Lower Badigad
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[ 777 Binturong (VU)
; L W-02 Chera-1
W-23 Nalsyagu Gad
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-01 Dudh Koshi

W-05 Lower Jhimruk
C-02 Lower Badigad:

P %7/} couded Leopard (VU)

) N _/W-02 Chera-1
- -/ W-23 Nalsyagu Gad

L] -, E-08 Kokhajor-1

-17 Sunkosi No.3

-01 Dudh Koshi

W08 Madl// 2oyl
W-25 Naumure (W. Papti)
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e
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= 777 Four-nomed Antelope (VU)
W-02 Chera-1
W-23 Nalsyagu Gad

T

-17 Sunkosi No.3

E-06 Kokhajor-1

-01 Dudh Koshi

W-25 Naumure (W. Papti)
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o %) Greater One-horned Rhino (VU) 777, vimalayan Black Bear (VU)
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W.-23 Nalsyagu Gad

-17 Sunkosi Na.3

-01 Dudh Koshi

W-26 Naumure (W. Papti)
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i W-02 Chera-1
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-17 Sunkosi No.3

-01 Dudh Koshi
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W-25 Naumure (W. Papti)
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7777 Mandelli's Mouse-eared Bat (VU)

7777 Marbled Cat (VU)

W-02 Chera-1
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i
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‘W-06 Madi
W-25 Naumure (W. Papti)

W-05 Lower Jhimruk
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4 %) red Panda (Vu)
W-02 Chera-1
W-23 Nalsyagu Gad

.

W EDBKORRRIONT, s s heiting

-01 Dudh Koshi

W-08 Madi / 270
W-25 Naumure (W. Papti)

W-05 Lower Jhimruk
C-02 Lower Badigad:
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e L. /W-02Chera-1
‘= W-23 Nalsyagu Gad
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-17 Sunkosi No.3

-01 Dudh Koshi

W-256 Naumure (W. Papti)

W-05 Lower Jhimruk -~ )
C-02 Lower Badigad b
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i 777 siothBear vu) I e 777 smooth-coated Otter (VU)
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77777 Assam Macaque (NT)
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"o %/ common Bentwing Bat (NT)
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C-02 Lower Badigad:
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-17 Sunkosi No.3
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77/ Lecpard (NT) Sy 7777 striped Hyaena (NT)

W-02 Chera-1 5 e W-02 Chera-1
W-23 Nalsyagu Gad ./ W-23 Nalsyagu Gad
.. E-06 Kokhajor-1 & s " E06 Kokhajor-
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Source: The Status of Nepal’s Mammals: The National Red List Series (IUCN 2012)
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= VTFEF SRR RIEOEEGER TH D, 2011 FEDO AN AL D &, F/3—MTiF
128 DRBENHRE SN TWD, b DOREIEL, K& < AdivasilJanajati, BCTS, Dalit, Madhesi,
Religious Minority, Others @ 6 DIZ[X 5y ST 5, Adivasi/lJanajati (Z6FERE TN D D 36%.
BCTS iZ/ A #—A I (Brahmin/Chhetri/Thakuri/Sanyashi Dalit) < 32%, Dalit i3#x T /&K T 14%,
Madhesi 134 T A SFEHZfE A & T 14%2, Religious Minority 1314 2 5 L85 T 4% % 5 %, The
National Foundation for Development of Indigenous Nationalities Act (2002) (%, M B OS5, #, 18
BOE Db, i, R A R A Adivasildanajati & LT 59 O ERKEEZ R L, A,

TR, LHUET R, BRZE. SRR, BET Y 7 S off A HIZ Endangered 7> & Advantaged £ T 5
DD T N—FIZXKSGr LT\ 5 (Table 4.3-1 &), Table 4.3-2 |Z7~9" Adivasi/Janajati @ & F 13 4R
? OP 410 IZFH SN TV D HEFERKOER LIRTEET 5, LIS 7N —T 720 03 efE
RIE L 1ZZWEIneny, 2011 o A& U3 AL, 59 OEERED 5 © 48 ORIESA Lot
TR0 2, FIZWLS OPDORBEEZFAERKICANDINE 9 P THmIZR> T D, Z0
IR AR= IV ORIRKIE, WEICT THEBHEE o A= & 0 — A MR 1A

2 GoN on Magh 21, 2065 (2009) T/ &AL TV 5 94 BEfED Madesi @ 5 & Census2011 IZ4RTD & 5 71 RED S EHE.
12,449,631 A TEANLD 47%% 58 578, Z Z Tid Adivasifdanajati <° Dalit & E# L TV 5% Madesi & R\ 7= 5T %
RLTWAS,
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ERERH D O 2 b %< RELL TV,

Table 4.3-1 Population of Ethnic Groups

Category Name Madhesi Population Rate
Adivasi/ | Endangered Meche * 4,867 21,284 0.0% 0.1%
Janajati Raj * 4,235 0.0%

Lepcha 3,445 0.0%
Pattharkatta/ * 3,182 0.0%
Kushwadiya
Hayu 2,925 0.0%
Kisan * 1,739 0.0%
Raute 618 0.0%
Kusunda 273 0.0%
Bankariya - -
Mugali - -
Highly Dhanuk * 219,808 594,030 0.8% 2.2%
marginalized | panywar * 84,115 0.3%
Majhi * 83,727 0.3%
Chepang /Praja 68,399 0.3%
Satar/ Santhal * 51,735 0.2%
Jhangad/ Dhagar * 37,424 0.1%
Thami * 28,671 0.1%
Bote * 10,397 0.0%
Brahmu/ Baramo 8,140 0.0%
Lhomi 1,614 0.0%
Thudam - -
Siyar (Chumba) - -
Marginalized Tharu * 1,737,470 3,891,696 6.6% 14.7%
Tamang 1,539,830 5.8%
Kumal * 121,196 0.5%
Gharti/Bhujel 118,650 0.4%
Rajbansi * 115,242 0.4%
Kumhar * 62,399 0.2%
Sunuwar 55,712 0.2%
Gangai * 36,988 0.1%
Dhimal * 26,298 0.1%
Tajpuriya * 19,213 0.1%
Darai * 16,789 0.1%
Pahari 13,615 0.1%
Bhote 13,397 0.1%
Dura 5,394 0.0%
Dolpo 4,107 0.0%
Lhopa 2,624 0.0%
Topkegola 1,523 0.0%
Walung 1,249 0.0%
Free - -
Mugali - -
Larke (Nupriba) - -
Disadvantaged | Magar 1,887,733 3,587,191 7.1% 13.5%
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Category Name Madhesi Population Rate
Rai 620,004 2.3%
Gurung 522,641 2.0%
Limbu 387,300 1.5%
Sherpa 112,946 0.4%
Yakkha 24,336 0.1%
Chhantyal/Chhantel 11,810 0.0%
Hyolmo 10,752 0.0%
Jirel 5,774 0.0%
Byasi/Sauka 3,895 0.0%
Tangbe - -
Tin Gaunle Thakali - -
Bahra Gaunle - -
Marphali Thakali - -
Advanced Newar 1,321,933 1,335,148 5.0% 5.0%
Thakali 13,215 0.0%
Others Janajati Others 1,228 1,228 0.0% 0.0%
BCTS Chhetree 4,398,053 8,412,507 16.6% 31.8%
Brahman - Hill * 3,226,903 12.2%
Thakuri 425,623 1.6%
Sanyasi/Dasnhami * 227,822 0.9%
Brahman - Tarai * 134,106 0.5%
Dalit Kami 1,258,554 3,594,447 4.8% 13.6%
Damai/Dholi 472,862 1.8%
Sarki 374,816 1.4%
Chamar/ Harijan/ Ram * 335,893 1.3%
Musahar * 234,490 0.9%
Dusadh/ Pasawan/ Pasi * 208,910 0.8%
Dhobi * 109,079 0.4%
Tatma/Tatwa * 104,865 0.4%
Lohar * 101,421 0.4%
Khatwe * 100,921 0.4%
Bantar/Sardar * 55,104 0.2%
Badi 38,603 0.1%
Dom * 13,268 0.1%
Kori * 12,276 0.0%
Gaine 6,791 0.0%
Sarbaria * 4,906 0.0%
Halkhor 4,003 0.0%
Chidimar * 1,254 0.0%
Kalar * 1,077 0.0%
Dalit Others 155,354 0.6%
Madhesi (Other) Yadav * 1,054,458 3,747,586 4.0% 14.1%
Teli * 369,688 1.4%
Koiri/Kushwaha * 306,393 1.2%
Kurmi * 231,129 0.9%
Mallaha * 173,261 0.7%
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Category Name Madhesi Population Rate
Kewat * 153,772 0.6%
Kathabaniyan * 138,637 0.5%
Kalwar * 128,232 0.5%
Kanu * 125,184 0.5%
Hajam/Thakur * 117,758 0.4%
Sudhi * 93,115 0.4%
Halwai * 83,869 0.3%
Baraee * 80,597 0.3%
Bin * 75,195 0.3%
Nuniya * 70,540 0.3%
Sonar * 64,335 0.2%
Kahar * 53,159 0.2%
Marwadi * 51,443 0.2%
Kayastha * 44,304 0.2%
Rajput * 41,972 0.2%
Lodh * 32,837 0.1%
Badhaee * 28,932 0.1%
Bangali * 26,582 0.1%
Gaderi/Bhedihar * 26,375 0.1%
Mali * 14,995 0.1%
Dhunia * 14,846 0.1%
Rajdhob * 13,422 0.1%
Rajbhar * 9,542 0.0%
Punjabi/Sikh * 7,176 0.0%
Amat * 3,830 0.0%
Munda * 2,350 0.0%
Dev * 2,147 0.0%
Kamar * 1,787 0.0%
Koche * 1,635 0.0%
Nurang * 278 0.0%
Terai Others * 103,811 0.4%

Religious Minority Musalman * 1,164,255 1,164,255 4.4% 4.4%
Others Kulung 28,613 145,132 0.1% 0.5%
Ghale 22,881 0.1%
Khawas 18,513 0.1%
Undefined Others 15,277 0.1%
Nachhiring 7,154 0.0%
Yamphu 6,933 0.0%
Chamling 6,668 0.0%
Foreigner 6,651 0.0%
Aathpariya 5,977 0.0%
Bantaba 4,604 0.0%
Thulung 3,535 0.0%
Mewahang Bala 3,100 0.0%
Bahing 3,096 0.0%
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Category Name Madhesi Population Rate
Natuwa 3,062 0.0%
Dhankar/ Dharikar 2,681 0.0%
Dhandi 1,982 0.0%
Samgpang 1,681 0.0%
Khaling 1,571 0.0%
Loharung 1,153 0.0%
Total 26,494,504 100.0%

Source: Census 2011; Nepal Federation of Indigenous Nationalities Act (2004); GoN on 2065 Magh 21 (2009-2-3)

Table 4.3-2 Definition of Janajati

“Nationality (Janajati) is that community which has its own mother tongue and traditional culture and yet
do not fall under the conventional four fold Varna of Hindu or Hindu hierarchical caste structure.
A Janajati group has the following characteristics:

e Adistinct collective identity

e Own language, religion, tradition, culture and civilization; own traditional egalitarian social

structure

¢ Traditional homeland or geographical area

e Written or oral history

e Having “we-feeling”

e Have had no decisive role in politics and government in modern Nepal;

Who declare themselves as Janajati”

Source: The National Committee for Development of Nationalities (1996)
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Source: 1:25,000 and 1:50,000 topography map (Survey Department, Nepal)

Figure 4.4-1 Land Use Map
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Figure 4.5-1 Rafting Map
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=V DATEIX Sy % Figure 5.1-1 (2, 1TB(X 5y & AB D434, B (District) DBIFED L~ 1D
T X7 % Table 5.1-1 [Z/R T, R/X—/LOITEIX 43 Cld, 5 2OBFE X (Development Region
& B\ L Region) O FIZ 14 O (Zone) 2@, & HIZIRRO TIZ 75 OFF (District) 72332 & S
%o BROD FIZIEA[E T 58 D ifi & #J 3,900 DA 7% B ¥ Z 5 2% (Village Development Committee: VDC)
DENPNTND, HHIE 9 DL EDX T, VDCIZ 9 >DX (Ward) X VRS, & SICKITHEEK
DEFIZL VR SN D,

1992 SFEDHITBUFIZBT DIEFRORIEIC KV | Bz 2T OBITHRE & L TR EZRES
(District Development Committee) . TZE% (Municipality) . VDC 23 A X1, BITEDITEIX Sy
DO A TE 72, HIZ 1999 4FITITH HiA1E (Local Self Governance Act) 723l S 4v, i
HIR & HEE T 2 0 FERY 22 ERI 2 25 iESZ L TV % (Sakumasu, 2010)
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Figure 5.1-1 Administration Map of Nepal
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Table 5.1-1 Distribution and Growth of Population by Administration Units in Nepal (1/2)

2001-

c District Eco-zone é o Area Population in 2001 Population in 2011 2011

% % S E Total %to Pop. Total %to Pop. increase
& N § = national density national density

a - total total
km’ %  Ikm’ % km' %

_ Taplejung Mountain 40 3,646 134698 0.6% 37 127461  0.5% 35 -54%

§ Panchthar Hill 42 1241 202,056  0.9% 163 191817  0.7% 155  -5.1%

= llam Hill 12 1,703 282,806 1.2% 166 290254 1.1% 170 2.6%

Jhapa Terai 11 1,606 688,109  3.0% 428 812650 3.1% 506 18.1%

Morang Terai 29 1,855 843220 3.6% 455 965,370  3.6% 520 14.5%

Sunsari Terai 23 1,257 625,633 2.7% 498 763487  2.9% 607 22.0%

% Dhankuta Hill 13 891 166,479  0.7% 187 163412 0.6% 183 -1.8%

g ¥ Terhathum Hill 36 679 113,111 0.5% 167 101577  0.4% 150 -10.2%

g Sankhuwasabha Mountain 19 3,480 159,203  0.7% 46 158,742  0.6% 46 -0.3%

w Bhojpur Hill 32 1,507 203,018  0.9% 135 182459  0.7% 121 -10.1%

Solukhumbu Mountain 44 3,312 107,686  0.5% 33 105,886  0.4% 32 -17%

‘cj Okhaldhunga Hill 50 1,074 156,702  0.7% 146 147984  0.6% 138  -5.6%

E Khotang Hill 48 1,591 231,385 1.0% 145 206,312 0.8% 130 -10.8%

g Udayapur Hill 45 2,063 287,689 1.2% 139 317532 1.2% 154  10.4%

& Saptari Terai 46 1,363 570,282 2.5% 418 639,284  2.4% 469 12.1%

Siraha Terai 64 1,188 572,399  2.5% 482 637,328  2.4% 536 11.3%

Sub-total/average 28456 5344476 23.1% 188 5811555 21.9% 204 8.7%

Dhanusa Terai 37 1,180 671,364 2.9% 569 754,777 2.8% 640 12.4%

s Mahottari Terai 61 1,002 553481 2.4% 552 627580 2.4% 626 13.4%

‘?‘ch- Sarlahi Terai 52 1,259 635,701 2.7% 505 769,729  2.9% 611 21.1%

S Sindhuli Hill 51 2,491 279821 1.2% 112 296,192 1.1% 119 5.9%

” Ramechhap Hill 56 1,546 212408 0.9% 137 202,646  0.8% 131 -4.6%

Dolakha Hill 35 2,191 204229  0.9% 93 186,557  0.7% 85 -8.7%

Sindhupalchok  Mountain 43 2,542 305857 1.3% 120 287,798  1.1% 113 -5.9%

Kavrepalanchok Hill 6 1,396 385672 1.7% 276 381937 1.4% 274 -1.0%

_ Lalitpur Hill 3 385 337,785  1.5% 877 468,132 1.8% 1216 38.6%

% g Bhaktapur Hill 2 119 225461 1.0% 1,895 304651 11% 2560 35.1%

3 =) Kathmandu Hill 1 395 1,081,845 4.7% 2,739 1744240 6.6% 4416 61.2%

M Nuwakot Hill 26 1121 288478 1.2% 257 2717471 1.0% 248  -3.8%

Rasuwa Mountain 59 1,544 44731  0.2% 29 43300 0.2% 28  -3.2%

Dhading Hill 41 1,926 338658 1.5% 176 336,067 1.3% 174 -0.8%

Makwanpur Hill 15 2,426 392604  1.7% 162 420477  1.6% 173 7.1%

= Rautahat Terai 53 1,126 545,132  2.4% 484 686,722  2.6% 610 26.0%

% Bara Terai 49 1,190 559,135 2.4% 470 687,708  2.6% 578 23.0%

E Parsa Terai 39 1,353 497219 2.1% 367 601,017 2.3% 444 20.9%

Chitawan Terai 4 2,218 472048  2.0% 213 579,984  2.2% 261  22.9%

Sub-total/average 27410 8,031,629 34.7% 293 9,656,985 36.4% 352  20.2%

Gorkha Hill 25 3,610 288,134  1.2% 80 271061 1.0% 75 -5.9%

~ Lamjung Hill 28 1,692 177,149  0.8% 105 167,724  0.6% 9 -53%

S Tanahu Hill 10 1,546 315237 1.4% 204 323288 1.2% 209 2.6%

c § Syangja Hill 9 1,164 317320  1.4% 273 289,148 1.1% 248 -8.9%

2 Kaski Hill 5 2,017 380527 1.6% 189 492,098 1.9% 244 29.3%

% Manang Mountain 20 2,246 9587  0.0% 4 6538 0.0% 3 -31.8%

‘S, Mustang Mountain 14 3573 14981 0.1% 4 13452 0.1% 4 -10.2%

% Myagdi Hill 34 2,297 114,447  0.5% 50 113641  0.4% 49  -0.7%

fzrs Parbat Hill 17 494 157826 0.7% 319 146590 0.6% 297 -7.1%

a Baglung Hill 16 1,784 268937 1.2% 151 268,613  1.0% 151 -0.1%
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Table 5.1-1 Distribution and Growth of Population by Administration Units in Nepal (2/2)

2001-

District Eco-zone E ., Area Population in 2001 Population in 2011 2011

é) @ §*g’ Total %to Pop. Total % to Pop. increase
g N © é national density national density

a8 - total total
(km?) %  km’ %  km' %

Gulmi Hill 33 1,149 296,654 1.3% 258 280,160 1.1% 244 -5.6%

= Palpa Hill 7 1,373 268558 1.2% 196 261,180 1.0% 190 -2.7%

g é Nawalparasi ~ Terai 30 2,162 562,870 2.4% 260 643508 24% 298 14.3%

2 3 Rupandehi Terai 8 1,360 708419 3.1% 521 880,196 3.3% 647 24.2%

= Kapilbastu Terai 55 1,738 481976  2.1% 277 571936 2.2% 329 18.7%

Arghakhanchi  Hill 27 1,193 208391  0.9% 175 197632 0.7% 166 -5.2%

Sub-total/average 29,398 4571013 19.7% 155 4926765 18.6% 168  7.8%

Pyuthan Hill 54 1,309 212484  0.9% 162 228,102  0.9% 174 7.4%

.= Rolpa Hill 66 1,879 210,004 0.9% 112 224506 0.8% 119 6.9%

§ Rukum Hill 58 2877 188438  0.8% 65 208567  0.8% 72 10.7%

Salyan Hill 47 1,462 213500 0.9% 146 242444 0.9% 166 13.6%

Dang Terai 22 2,955 462,380 2.0% 156 552,583 2.1% 187 19.5%

C Banke Terai 24 2,337 385840 1.7% 165 491,313 19% 210 27.3%

& - Bardiya Terai 38 2,025 382,649 1.7% 189 426576  1.6% 211  11.5%

g % Surkhet Hill 31 2451 288527 12% 118 350,804 13% 143 21.6%

> Dailekh Hill 67 1,502 225201 1.0% 150 261,770 1.0% 174 16.2%

s Jajarkot Hill 62 2,230 134,868 0.6% 60 171304 0.6% 77 21.0%

Dolpa Mountain 70 7,889 29545 0.1% 4 36,700 0.1% 5 24.2%

= Jumla Mountain 68 2,531 89,427  0.4% 35 108,921  0.4% 43 21.8%

S Kalikot Mountain 69 1,741 105580  0.5% 61 136948 0.5% 79 29.7%

X Mugu Mountain 75 3,535 43937  0.2% 12 55286  0.2% 16 25.8%

Humla Mountain 74 5,655 40595  0.2% 7 50,858  0.2% 9 25.3%

Sub-total/average 42378 3,012,975 13.0% 71 3546,682 13.4% 84 17.7%

Bajura Mountain 71 2,188 108,781  0.5% 50 134912 0.5% 62 24.0%

_ Bajhang Mountain 73 3422 167,026  0.7% 49 195159  0.7% 57 16.8%

% Achham Hill 72 1,680 231,285 1.0% 138 257477 1.0% 153 11.3%

g Doti Hill 63 2,025 207,066  0.9% 102 211,746  0.8% 105 2.3%

2 Kailali Terai 21 3,235 616,697 2.7% 191 775,709 2.9% 240 25.8%

% = Kanchanpur Terali 18 1,610 377899 1.6% 235 451,248 1.7% 280 19.4%

$ X Dadeldhura Hill 65 1,538 126,162  0.5% 82 142,094  0.5% 92 12.6%

g Baitadi Hill 57 1,519 234418 1.0% 154 250,898 0.9% 165 7.0%

Darchula Mountain 60 2,322 121996  0.5% 53 133274  0.5% 57 9.2%

Sub-total/average 19539 2191330 9.5% 112 2552517  9.6% 131 16.5%

National Total/average 147,181 23,151,423 100.0% 157 26,494,504 100.0% 180 14.4%

Note: 1) Development ranking based on Composite Index (Source: Central Bureau of Statistics. 2003. District level
indicators of Nepal for monitoring overall development. Kathmandu, Nepal.)

Source: Central Bureau of Statistics. 2001. National population census 2001. Kathmandu.; Central Bureau of Statistics.
2011. National population and housing census 2011. Kathmandu.

Table 5.1-1 (2 /X—/L® 2001 4 & 2011 DR BIDO N O A%~ Lz, 2O 10 - TR/3—v
EERTIIANAD 144%8IN L7z, ANHENRITIHIE TR v | BEPHFE G, TPEiB sk, F &
OB M Ci%, AN D& E OV LG HIA (Mountain Eco-zone) D A L7238 L, # ik &
P (Terai Eco-zone) O AL L TW5D, R/ 8— /L5 LR AP B 76 ik (Central
Development Region) & HUEREH % Mtk (Eastern Development Region) T 0 . Z i & il Cid L&
HOWBRAL & EB T - SEEE O N DERREAL TS, ZRAOHIBO T T, BICANBEEDOS N
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S A (Terai) HUik, 1 h~ o XL ZFDEL ORI F S — L ORFIEB D .0 & 72> TV 5, Figure
5.1-2 [Z/R 938 Y . ZAU D HUE B RS ek & SRER B sk CIIE B O R b A TR Y . ro—L
DEFEREEEME o> T D, —J7, BIFEOIEILTUND HPEHEH B S HUIEE & A 7E 5 BH 58 Hisk ©
. RS L AT - CPEE S IS A OB EA TV D,

Source: Department of roads, Ministry of Physical Planning and Works, Government of Nepal, 2010.

Figure 5.1-2 Major Roads in Nepal (2010)
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BT ECHRARLENFETHITIT, 1991/92 FFEEH 6 2011/12 L E TO 21 ] i85 D Eig
Rl 2 WM. 2012/13 AR D 20 4EHE D 2031/32 FEEE TEFFROBIFEOTHHIF & L
7o TETRITIX, FEEEIMM A, RAEMM, FEEMM, pa¥ - b— 28 M (—v 2E M), #
WL (EZEERT) . 2 O (Eicndtt s ¥ —) 2oL, TNENOBEBNEEO TR ETT-
Too D78, ZZ TIIBEOTETHNCERT 2RI Z LM Z & B8l L, 52
ETNVHERTLEENRTA—F—DMRFDOEEIZT 5, Table 5.2-1 [ZIEFEFRNIMHEH L7
1992 FE bk HEIE 2R LT,

=L TUI, BURM 72 R E S D3RRI AR OJGE O K X 72 BK & 72> CTWv5, GDP 1% 2011
FEIZ1T 3.5% R L7228, 2007 4E72 5 5 EEDRBNTER L7 1 5% DR & ik % &RV k%
ThoT, 2012 FDORREEL 4%IZENRWNW I ENRTHRINTWD, REEREIR, IREDEAL,
T e EA3, FRICEEE (RICHMEE AN 1) LY — e XEMOREEZMH LT
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EEZLND,

PESETNL, Bl &R (R T p—~< U ZAZR LT D, 2011 FFEORRERIT 14%THD . T
1% 2008 7> 5 2010 4F-0> 3FH DL DORLESR 1.2% L 0V HETFE WA, VIR L TlEen, &
kN~ > RO LEEN 72 & OBRE ~OB & E D 12 LiuE, BURO AL ESHBHBEICINZ T,

T ZBEITBE AR RMEE R SN T e E OEEEM OME/ O K E RERIT/ > TV 5,
Figure 5.2-1 IZ/r9 & 912, EEEIFIO GDP 12 8 2 EI G, L 20% % 2 TV end, 2011 4
ZI1E 14% F TIR T L7, ZAUE PEERM O T OREFED /N T 5 —~ U ADRFHTENZ LI X D,
i 2 10 AN BUGESEITHFHE 0.3% LM N CTI 577, 2000 4 HHE D 5 13 T-0.3%HDNE 72 - T
W%, 2011 ARICISPEETMOT OB EHAOYTR 7 X —DHORIT-A%THY, ZhbH T
I F—DNRT = U ADUEIIRERBETH D, MACHE LI AMERICRDY . ENTAE
PECEXDBIIORREMET D 2 LI%, EEMMOERE L EFEEZ T LS, 18— L ORIFRK
BERTIZDICHERARTH D,

RS & & et — B AL, 2007 42425 2010 RIS/ T TE T 6% DER R R AR L, Bk
DEGIEM ST, Ll 2011 FIZA > TS O R EH > b OB OO L TR
PMEF L7AER. 2 OFMOMONT 3%IC & L& -7, @RERIL. OB ENbOke%E
EICE LTV D70, EEOMUOHITENEEE SN Z A MR DR LI

By 7 2 —3, RIEICHEFNT 2011 Fi1X 4.1% DM ONE R LTz, BiAE L g LT 1.3% 0
MTHD, 2012 FIZiFF EHE @m0 3 T%DORENHIAEND,

BUED R /= ViR DR E 72 FH80E . R E 97l D 16475 GDP D 25% % 58 % £ T/ > TV
52 L ThHD, Figure5.2-2 12T K D12, E&HHD GDP (25 ® 5|5 1% 2000 FRIZA - TR
M LTz, 207, 38— URIFITESFE O A i A3 5 EREE I G STV RE
2725 T D, HEEOMONE, HFRREE OBGE & MR E e h RIESBOBLo B4 1T, 2008
FED 49%0 5 2011 AEITIX 12%ICE TR o7, Eib L7z B0, ZofER, h—e2AEMORE
DOE L7, eI X AENTOEEOHNNE, GDP O AE DOJRE I 72 % B3 ENAEFE S ORE R
TIERW eI, EWNAEREDORRICEERR L2, Frfii T 2REREICIE. EBHE 50t
xiﬁﬁﬁmmﬁﬁm@ﬂgﬂngké RHIEE IS THREE®EZ, 20O XD efkih
EOHFTHRHEL TONRITIUIR RN LB, ZRX— > TOHRETH D,

2011 4E1%, FE @ﬁﬁVAWi%%m%LﬁbtoﬁMﬁZl@CM@GDPT7V%§%K%
D K DT, BU SO E S DI LV EFEO R S— UREHEIEA 7 LR TH D03,
%@@%ﬁzé%fﬁﬁiﬂ®rﬁﬂ>@ofwéoﬁﬁf%@@M%LﬁLto%¥%@%m
40%, DI L 33%, EERIEEEIT 30%D LR TH D, EIMIFALH L T2 5518 108 K
< UL FEUHAOWBIZ I D & FHEA D OK 14%I124 725 190 7 A ESTHIE X 120
FLTWD,), ERNOZETENEALTNEZ Y, &N EATHEANTH D,

2011 AEDANE B DEBEEIZ, THRNRX—AZATSE 9 & GDP D 6%IZET 5, L LR/ S—/VEUHF
DO THEBUTEIEINIR O BH D720, BEOPITEFE I N LD T35
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Table 5.2-1 GDP and Related Indicators

Categories Unit 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
GDP (at 2010 constant value)
GDP Total (BillonRp) 545 566 613 634 668 701 723 754 801 840 841 874 915 947 978 1012 1,074 1121 1172
Value added total ~ (BilionRp) 518 535 575 593 626 656 677 707 751 786 787 817 853 881 914 940 994 1,032 1,062
Industry (BillonRp) 106 111 125 135 143 150 152 154 166 140 142 148 152 156 157 161 172 169 164
Services (BilionRp) 180 198 203 210 223 234 255 261 278 350 341 362 384 405 440 464 496 512 515
Agriculture (BilionRp) 233 226 248 247 260 272 270 292 306 29% 304 307 317 320 317 315 325 351 383
Taxes, etc. (Billion Rp) 27 31 37 41 41 45 45 47 51 53 53 57 61 66 64 72 79 89 110
GDP Composition
GDP Total (%) 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Value added total (%) 95% 94% 94% 93% 94% 94% 94% 94% 94% 94% 94% 94% 93% 93% 93% 93% 93% 92% 91%
Industry (%) 19% 20% 20% 21% 21% 21% 21% 20% 21% 1% 17% 17/% 17% 16% 16% 16% 16% 15% 14%
Services (%) 33% 35% 33% 33% 33% 33% 35% 35% 35% 42% 41% 41% 42% 43% 45% 46% 46% 46% 44%
Agriculture (%) 43% 40% 40% 39% 39% 39% 37% 39% 38% 35% 36% 35% 35% 34% 32% 31% 30% 31% 33%
Taxes, etc. (%) 5% 6% 6% 7% 6% 6% 6% 6% 6% 6% 6% 6% 7% 7% 7% 7% 7% 8% %
GDP Growth (at 2010 constant value)
GDP Growth (%) 41% 38% 82% 35% 53% 50% 3.0% 44% 62% 48% 01% 3.9% 47% 35% 34% 34% 6.1% 4.4% 4.6% 3.5%
Value added growth (%) 45% 32% 7.6% 3.0% 57% 48% 31% 4.4% 62% 4.7% 02% 3.8% 44% 32% 38% 28% 58% 3.8% 2.9%
Industry
Before tax (%) 16.8% 4.8% 9.0% 4.0% 83% 6.4% 23% 6.0% 82% 3.6% 09% 31% 14% 3.0% 45% 3.9% 1.7% -14% 3.3% 1.4%
After tax (%) 22.8% 4.5% 13.0% 7.9% 6.4% 4.6% 15% 1.3% 7.7% -158% 18% 4.1% 2.7% 23% 09% 22% 7.3% -2.1% -2.8%
Service (%)
Before tax (%) 6.4% 7.2% 7.2% 56% 54% 49% 6.4% 54% 6.1% 6.0% -26% 4.4% 53% 3.1% 52% 38% 7.4% 6.3% 6.3% 3.0%
After tax (%) 2.5% 10.2% 21% 3.8% 59% 52% 86% 25% 6.6% 26.0% -26% 6.1% 6.0% 55% 88% 53% 7.1% 3.1% 0.6%
Agriculture (%)
Before tax (%) -1.1% -0.6% 7.6% -0.3% 4.4% 4.1% 10% 2.7% 50% 43% 31% 33% 48% 35% 18% 10% 58% 3.0% 13% 4.1%
After tax (%) -0.7% -29% 9.7% -0.1% 5.0% 4.7% -0.7% 81% 4.9% -34% 27% 0.9% 34% 0.9% -1.1% -04% 3.2% 7.9% 9.1%
Taxes, etc. (%) -3.3% 17.0% 19.5% 10.4% 0.5% 8.3% 1.4% 4.0% 6.8% 57% -0.5% 6.6% 85% 7.0% -2.2% 12.4% 10.0% 12.4% 23.3%
GDP per capita (at 2010 constant value)
GDP par capita (Rp) 27,198 27,553 29,084 29,353 30,159 30,908 31,069 31,663 32,834 33,611 32,885 33,423 34,236 34,694 35,151 35,658 37,139 38,082 39,116
Growth (%) 16% 1.3% 56% 09% 2.7% 25% 05% 1.9% 3.7% 24% -22% 16% 24% 13% 1.3% 14% 4.2% 25% 2.7%
Indicies
Consumer Price Index (CPI)
Index (2010=100) 30.0 323 350 376 411 428 476 511 524 538 554 586 603 644 692 735 815 909 100.0 109.6
Annual change (%) 17.1% 75% 83% 7.6% 92% 4.0% 11.2% 7.5% 25% 27% 3.0% 57% 28% 6.8% 7.6% 6.1% 10.9% 11.6% 10.0% 9.6%
GDP Deflator
Index 280 31.0 325 346 373 400 416 453 474 526 547 563 587 623 669 719 760 882 100.0
Anncual change (%) 18.5% 10.8% 4.8% 6.3% 7.8% 7.3% 4.1% 89% 45% 11.0% 3.9% 3.1% 42% 6.1% 7.4% 7.6% 56% 16.0% 13.4%

Note: 1USD = 80Rs and 1USD = 80yen

Source: World Bank, 2011; Study Team
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Source: World Bank, 2011; Study Team.

Figure 5.2-1 Historical Evolution of GDP Share of Sectors
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Source: World Bank, 2011; Study Team.

Figure 5.2-2 Remittance from Abroad by Emigrant Workers
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F6E BHEI/ZI—DHEK

6.1 IRIILF—BEREBRK
6.1.1 IRIL¥F—BE

AR = VDT XX —BIRORE, Fhi, T=% Y 7B LOFHEIE, =x/1¥—E (Ministry
of Energy) D& EE & 70> T, F7o, FRMR LR 24 (Ministry of Forests and Soil Conservation)
B FEIAY (Ministry of Agriculture and Co-operatives) . J#RGEE34 (Ministry of Commerce and
Supplies) . 554 (Ministry of Environment) . %7 (Ministry of Industry) . #+EZE2> (National
Planning Commission) , 7K + =x/L¥—Z&KE% (Water and Energy Commission) , &/S—/V[EE 1A
1: (Nepal Electricity Authority) | U&= /L ¥ — kil o % — (Alternative Energy Promotion Centre)
F X — VE AR AL (Timber Corporation of Nepal) ., & X V% X— V[E A H2A+E (Nepal Oil
Corporation) DMt 7 2 —#&EES, BUORONLZR, BHREEBI OFE . BUR DI L TR T
Ly TRAXF—BUREZHE - Efi L., =X —0APE, BIF. FIHB X OHHIZ1T 55412
TR DRINE, RSB S BOR - iK% Table 6.1.1-1 (2”7, T R/AXF—BORITFEEDIAR
BROUEDTH Y | KV BF OBORMNS & Bk % £,

Table 6.1.1-1 Policy Documents Guiding Energy Production, Development
and Utilization

Titles of Policy Documents
Periodic development plans
Forest sector policies
Electricity Act 1992
Foreign Investment and One-window Policy 1992
Foreign Investment and Technology Transfer Act 1992
Forest Act 1992
Hydropower Development Policy 1992
Industrial Enterprises Act 1992
Industrial Policy 1992
Water Resources Act 1992
Environment Protection Act 1996
Hydropower Development Policy 2001
Water Resources Strategy 2002
Rural Energy Policy 2006
National Electricity Crisis Resolution Action Plan 2008
National Water Plan 2008
Report of the Task Force for Hydropower Development 2008
Nepal National Energy Strategy (draft in 2010)

Source: Sapkota, P. Pralhad. 2010.

A=V DRIV X—BOROFERIT (KT 7 8) 33— VEF T 20X —Hkig 2010 (draft Nepal

! Sapkota, P. Pralhad. 2010. A country report of Nepal - presented at a training program on energy policy, Japan. Kathmandu:
Ministry of Energy, Government of Nepal.
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National Energy Strategy 2010) 2 IZEEHEN TS, TRAX—FIRDOE Y 3 13, F/ 38— LDk
FeH) 72 B S L BIRHIRZ EBLT 5720, ENERZDRGITTEN L, BEROT= L X —FHE
IRz, TRV LR LR T D22 LTS, ZOEDIZ, 1) N AT AZRLF—%
FHOERIICHER T2 2 &, 2) KDERAZ FBERZXNVX—JRET D2 L, 3) EALAREHI
DIRFEEAARTIED T &, 4) N AR, HA, KB, )7 EORFET R —H % B
T5HZ LR AES LTRESN TN D,

2010 4ELLKE, HENIEORENMRIT SN TS, BERA B 0 EIIED 5\ VB B S D1,
TS b & O - B R B TS O E R, R - % - BEEOMK, REIOBED:DHO
BB, 1A 7 U T 4 DA OB, 0 SIS B B B ORI R ¥ ONER,
FENERIEVAERS L LTS,

6.1.2 IRILF—FTHKR

H/3—= /LD 2005 HRF R TO TRV F—DFTFFIRDLOME %4 Table 6.1.2-1 (2777, =X /LF—7F

BOREDZN, FRM, A I~ A FEOBHENRT X LF RIS TEY, 20
&L 2013 R THRE S Lo TRV, FEEMOERIR =X —]HE LT, AilRE
(TAEETe), B, AR, BAEFRTRLX =035, 200 TldalReioxt3 5k
FENEV, AHREHIT X TRAICE>TE Y . ZOHA - Jiil - R ERS—VEA A
DIERNTAT > TV D, Fio, ITFEOEXEAO TR F—FEITRHITILRA L TE TV AR T
H2% Zodh, TRLF—EIE, BOEEH TRV — ORI &SR - IR
WAREtOTHORELZ =RV XF—EROFERELE L, REKRELHE L T, ENOKERIZ K
HIKITPFEEDORBEZHED D Z LI LI T D E LTS,

Table 6.1.2-1 Energy Sources and Consumption in 2005

Energy source Energy consumption
('000 GJ) (% to total)

Traditional energy

Firewood 286,960 78.1%
Biomass 13,964 3.8%
Animal dung 21,181 5.8%
Sub-total 322,105 87.7%
Commercial energy
Petroleum 30,063 8.2%
Electricity 6,673 1.8%
Coal 6,459 1.8%
Sub-total 43,195 11.8%
Renewable energy 1,955 0.5%
Total 367,255 100.0%

Source: Sapkota, P. Pralhad. 2010.

2KRT 7 MI 2010 FRETRT 7 N THY . 2013 FEORFERSICBNCEH KT 7 R Chotr,
31994 47265 2009 4FE D 15 4EBICHE A M 2 1% 300% DTN, 7 ¢ —E/L1% 200%, LPG 1% 2000% D 0% 7Rk LT
W3, F7z 2009 FEVK ST 53%DAMEINA S AR OB AT T H N,
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6.1.3 —RIRILF—ER

RR=APRET N TOMA ICHER TE 2 —RTRAF—FRITH KM, A I~ 2, FEOR
HH R RV —ERThH D, KITERH KRR TIEH L0, ENTFELRE LS O 25
BTEDIZEDWHAKNEREZH LTS, —Ji, BHUSNCHEXRRBICEE A2 EA
IR & ARIZONWTIX, RS —=VERNICERITZ, TOTRTEA 2 KD O A - T
W5, A RS LENTHMRE AR E2 ENERIC L 0 #5692 Bl Ligden,

6.2 BAE72—DOBEKETEHE
6.21 BhEHIE2—OEERBE
FN—)VDEI' T Z—PNHEEET AL, B TOBSRCEICLVHEESNLTND

(1) /KJJFFEBIFEBEER 2001 (Hydropower Development Policy 2001)

AREHE L, =R /LXF—2 (Ministry of Energy) (2 & ¥ 2011 4EI25KE Sz, KAEE L7 4 —
OBEETHNE, B 7 2 =BT 2RAL—VERE L TWD R, EREIE RS ERED S
Kixzpuy, BURIE, 1) NEA O3 23880, 1XEM, AlEMOREEE, 2) MY LIcE v R
T LDOE P ORE, 3) (ERMM. HABUF, Rt ¥ —0&E1t 7 ¥ —~DZEOHE
#, ZBELTND,

(2) EZFAKEPREERE 2002 (National Water Resource Strategy 2002)

ARERIEIE 2002 ARIZ R /N—/LK « TRAF—FERTLVRE SN, KEROTEN 28 U
T, 2007 FFECICEHROEAR=—X &3 2 &, 2017 £ TIZEN D =— XTI 2 FE21%
HR IR 2 RN RIE ST 5 2 L, 2027 FE £ T2 m§%®@$%#o%ﬁ%@%ﬁé
MRT 22 L ZMIEOHE LTS, REEISIZHIE S 2Bt 7 #—0FElE, 1) NEA

X, MRk, FHERE Om L HTEEM OB E T, BRAEFE LD, 2) NEA
MHIKEY AT LE ettt LTl g, @%ﬁ:ﬂmAki THE LA OBETIT Y
4) FLEFEIL, BAT D MIFBIFEITRME 7 ¥ —IZB— A THEM S5, 5) NEA
X, BAT 4 U T AZER LT, ZFICINOEEEELAEL R TN D,

(3) 3 HFEA TV LT 2008-2010 (Three-Year Interim Plan (2008-2010))

SHEFEA TV AT T U TESEFEZEE S (National Planning Commission) (2L Y, 2007 4
(2, 2008 =5 2010 A COHEFHE & L COREINTZ, F7'7 Tk, REIRENEY
X —OHNE, KERZEH LT, ENOEBENTELZE, REEHZ@ENT 52 12X 04

BEEHETHZELE LTS, HEREL LC, 2010 45 % TIZ 704 MW OFETERE ) DHfi, &
ﬁ-ﬁx-mﬁﬁﬁ7& HRHETH S0 B E— @%K&Tﬁ RE STz, ZHE%ER
fétbm@%%ﬁﬁmémkoﬁﬁb%\ﬁ BAOIE, *E, IE. BLUOEES¥(A

* Asian Development Bank. 2013. South Asia working paper series: An overview of energy cooperation in South Asia.
Manila: ADB.
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BRBNTHIH T D HIEOEAN, 2) EARRBICEHLOH HHEEFITH LT, BRI HLER
WAz 2 THET L2 LDOTE LHRBORE, 3) KNEEDORT vy VEJLKRT D
L DMk, 4) EHOENTEE & O &2 SEICE W IZEERE ) DR, 5) LB DT
T LD EIERTH D,

6.22 BHEIVF—ODTEHELTE|NIE

Table 6.2.2-1 (21 & 7 # — &t 2 BREBEI OB o2 R4, X —VBUROH T, &
w7 2= WHYTLH501E, =X —% (Ministry of Energy) TH Y | REDO= RV —& 7 ¥ —
DBUORNLZRE & FEilZ B EA R, RIEOEIBAFE)R (Department of Electricity Development) (X
WK OBRIEHE, BB EEEOKEDORE, BHFEOERLE=F) 7T E%:ﬁ’)
B BRI EZ B2 (The Electricity Tariff Fixation Committee) (%, NEA <° IPP O3 D R5EE
Ik DZE %2 FA LAGR T D MHERR 2 FFD, REBRITE OMERZ BUN D HISE LTz K N — LB T)
HHlZ B2 (Nepal Electricity Regulatory Commission) (ZZ&fET 5 TEL 2> TV, BEHEEZRED
BRICLDFHEABLEDL Lo T D, NEA IZBUNDFTA T 244 CTh 0 EE, %#E, BB
ELZR->TWD

THUBHEBA AT, 1991 AR LIRS RIS AIC X A AMSL 3 AR ¥ (Independent Power Producer: IPP)
INFN—=NVDEIE® 7 2 — O TEHEREE Z R X 917, 1991 FITHIE S ALl KI5
HERHFEUR  (Hydropower Development Policy 1991) & 1992 4R (2l i€ X 417= 7% /1% (Electricity Act
1992) 2k Vv, BREDO R A—VEHE 7 X —~DBHE NI~ T2, URERM® 7 % —72K7
FEEHYBFIC S L, 2012 4R T 25 O IPP 3 26 BT O3, A 3E T 187.6 MW OXTERE %
fii 2. NEA 1ZZ I 543 L B IiHERK (Power Purchase Agreement) # ik L T\ 5, X 5IT
NEA |%, &5FT 68 MW OFERES) &2 F52 22 @ IPP & EIFRERN ARG L T\ 5, Tib IPP
1%, 2012 FFEIf ORI & ek P Ch D,
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Table 6.2.2-1 Functions and Responsibilities of Power Sector Organizations

Ministry of Water and Department Electricity Nepal Independent
Energy Energy  of Electricity Tariff Electricity Power
(MOE) Commission Development Fixation Authority  Producers

Secretariat  (DOED)  Committee (NEA) (IPPs)
(WECS) (ETFC)
o [ ]

Hydropower development
Generation

Power sector policy
System planning

Project identification
Project selection

Project licensing .
IPP promotion

Single Buyer/IMO

Dispatch and high voltage transmission
Distribution (< 66 kV)

Bulk power export

Multipurpose project

Price regulation

Other regulations °

O e O e
e O o o o

O O e e e

O O O O

Note: e = Lead Role, o = Supporting Role
Source: ADB, 2004. (Edited by Study Team)

6.2.3 R/N—)LEEHAHTDOER

Fox—)V[EE J1/85FE (Nepal Electricity Authority: NEA) 13 1985 4F{ _Eﬁjéﬂtﬁﬁ@/\fﬁi“@%
%, NEA 1ZZDFSLLE 1991 Ezﬂaf%z\wVT@ 77%‘?1%% K, KE, BEOFELFMT
1T> Tz, 1991 FEITHIE S EINEIC LY . FBE, KE, REOKHH~ORMERDOSA
MWAREL 720 . RN—VDE ) ~—"r > F@EEE{UNIAE/)L) L LA HET, REte7 #—
D2 AN1X IPP (Independent Power Producer) & L THEHFICIR ST D . NEA 23155 & AilBED
FEAERTOREIZH - TV D, 1991 4£LIK NEA (2 IPP OFET HENIOHE W LT 2 —FI
AV (Single Buyer Model) . 2011 4EiCiE, FIEBEED 27%% IPP 1 HDOE W EIF TH-> T\ 52,
NEA (ZIE IPP ~DENBRIED T A & i v FROHFEFIH DR D3 72T sd IPP LB DH
WHLY D5 #E (Power Purchase Agreement: PPA) % fififi L Chfisd THARTE /18D BHILA S < FBIZ
o TWD, ZD7zdh, NEA WENHEORMZRGHE A TH 2 L3 LV, REICHT 2%
NBEDOTA BV U TIE XX —EOEFETH L, BRBRIIZET HIREE 7 ¥ —0&
AME, @ik, BREOEAERICELD, 20D, WoOsHETLRMEZ ¥ —nbE RS
NDEICREINARENTHD, ZOLHIT~v—Fr vy FOBBLOBERO FmMEZdH 523, ik
THBOBFEFE 2 5 BLd DO RENRE L oo TV 5,

BIfE NEA IX, F8%E., X7, BLEOMENEENICHRE SNTHETH L, —FH, Ei~v—7 >
M HHLOBER D O H T, iﬁb\ﬁﬂ%;ﬂ%ﬁﬂﬁﬁ%ﬁ%ﬁi (unbundling) L., M2 L72BZEE T 5
J7 10 C NEA OFEFRUHRAT O T D, BUFIE 2012 4 1 HIZ, BUN&E® 250 B E—A2 T L
Tkt (Transmission Company) #5395 Z & ZRE LT, Z OEESIX NEA OffRE .,
FLRERRFIDOZITM E 72 % & STV D, 1990 R0 Hise < B0 B L DTN D A 2277

® NEA & IPP & O THiRS S5 PPA T, IPP ORET 5E % NEA RETEHE LMl TEWE S 21
BN, 2D, NEA X IPP OE N % KBk CRET 2,
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IEEE 4072 521 (Whole Sale Competition Model) T, BlESENZOHGOEHREEIND
Ficlen L E5bhd, BUE, ZOX) RHMEEZ S LIZED L7200 LWEESR (Bill for
Electricity Act) . */~—/VENHHIZES1ES (BIll for Nepal Electricity Regulator Commission Act)
TH D05, HBRICIDEHE LKEDNDITAR DN REBE LA > T, #EL T, BRENLEYE
T ETZNEA BENRE RFEBRZAZDBURT, 4% OENE 7 F—DOHBLOIT K, BHH
BICEDE 7 2= s 207 EIZEA L, BITEDORGEIEEZTRZ 2 BRE N L0,
B TEBRLORRNT DWW TE, EN S 1ARGE L7z 2013 42 2 A BIEIZE - T b BRI 72
E N2V TH D,

@ﬁ@7&~@&$@%%iﬁﬁébfméﬁ JEE, L, BlEE O FER ] O MR O M &
VN 9 T NEA ORESRSHR 13 A TUV %, Figure 6.2.3-1 12 NEA @ 2010 4ED# kX % | Figure 6.2.3-2
(2 2011 AFE ORI 2 7”3, 2011 FEEE S O LWFRRECIE, 787E, &8, BB FEMN T
FRDSARRIZ 72 o 72, B HEHERMO P 2% - @R & FEERMMAIC 25 L, FFEERMT, BAF -

R & FEEMNTERE CEX AT o TN D, IO T 8 FEAM GHE - =X U 7H#, K
HECESS, VEEALERS, FE - A T T A, BEMEEMT, B8 - AT LEE, 2E -
FoEEMEEE S, H i — B RAE) & 3 DOFEE (FELE, W, BAR) 1’0, 451
EMN D72 %, AT RIRERIC L 0 #iFE S du, R (Performance Contract) % #akk & O

TG LERRNCRE SN BIEZ ER T X FEEZITH, FROFEIES % Table 6.2.3-1 [T
¥

Table 6.2.3-1 Main Function of Departments of the NEA in 2011

Name of Department Main functions

Corporate Planning and Monitoring Department ~ « Development of long-term plans and monitoring of their
implementation

Distribution and Consumer Services-East  Provision of consumer services and collection of user fees
charged in eastern part of Nepal

Distribution and Consumer Services-West  Provision of consumer services and collection of user fees
charted in western part of Nepal

Generation Operation and Maintenance « Operation and maintenance of generation facilities owned
by NEA

Generation Construction « Designing, costing, tendering, and supervision of
construction of hydropower plants

Transmission and System Operation « Operation of power dispatch and transmission

Grid Development « Designing, costing, tendering, supervision of construction,
and maintenance of transmission lines

Engineering Services « Provision of in-house planning and engineering services

Administration e Administration of NEA

Finance « Financing and accounting of NE operations

Internal Audit  Implementation of internal audit

NEA O A\ Bk % Table 6.2.3-2 12777, NEA DA D 85%I3fHiIE 7 7 A ThH Y | BliEHE
W< EBINTWD, BEFECTIIWRRTFERICEEY — ARt 5720, KRERAR
%@szé:kﬁbﬂéo:@kw\ﬁbwﬁ%@i if DT o BB % E oK
P24 Lz, Hff9— B 2J3 (Engineering Service) 137, 1578, BlHE O HATAFEZ I HEKAY
XD & DBLENE %%ﬁ%ﬂjbkﬂﬁkbfm@ﬁbnfwé FloBFET E
RIS D B3 B 72 G AL 2 1Y L TN 223 87 LU CII i P I S v, BE IR STz,
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Source: NEA, 2010
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Figure 6.2.3-1 Organogram of the NEA in 2010
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Figure 6.2.3-2 Organogram of the NEA since 2011
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Table 6.2.3-2 Department-wise Number of Administration Staff in the NEA in 2011

Level Service Approved position Existing situation
Regular Project Pool | Total |Perma- Periodi- Daily Total
nent cal wages/
contract
Managing Director 1 1 0.0%
GM/DMD (Level-12) 10 10 9 9 0.1%
Officer Level (Lewel 6-11)
Technical 1,001 68 1| 1,070 869 3 1 873 9.7%
Non-tech 469 21 0 490 430 1 1 432 4.8%
Total 1,470 89 1] 1,560| 1,299 2| 1305 14.5%
Assistant Lewvel (Lewel 1-5)
Technical 5,295 172 5,467| 4,495 509 40( 5,044 56.0%
Non-tech 2,996 291| 3,287 2,481 163 11 2,655 29.5%
Total 8,291 463| 8,754 6,976 672 51| 7,699 85.4%
Grand Total 9,772 89 464| 10,325| 8,284 676 53| 9,013 100.0%

Note: GM: General Manager; DMD: Deputy Managing Director
Source: NEA. 2012. Ayear in review - Fiscal year 2011/2012

6.3 BIRBERE

2012/13 FFERITIIT D R/ 3— LV OREBRFE B % Table 6.3-1 (Z/~°9, NEA FiA OFEEHTMN
531,440 kW (70%) . IPP M3&FEFTH 230,589 kW (30%) L 72> T\ 5, ERIEAED 93% % K1)
FEHNED. Y 1%NT 4 —ELB I OKEERERTTH 5,

IKIFEEFT O REF TR NIAZXNTH Y . FHNIT) IR EDZE L <D T 572D E L )
DK TFLREBHEOBDNAEL, ERFMICELZEEEZRERINTVDRINTH D,
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Table 6.3-1 Existing Generation Facilities in Nepal

Installed Capacity

Annual Generation

Name of Power Station (KW) Type (Design: GWh) River
NEA’s Major Hydropower Stations
Middle Marsyangdi 70,000 ROR 398 Marsyangdi
Kaligandaki A 144,000 ROR 842 Kaligandaki
Marsyangdi 69,000 ROR 462 Marsyangdi
Kulekhani No. 1 60,000 STO 211 Kulekhani
Kulekhani No. 2 32,000 STO 104 Kulekuhani
Trhisuli 24,000 ROR 163 Trisuli
Gandak 15,000 ROR 106 Narayani
Modi Khola 14,800 ROR 92 Modi
Devighat 14,100 ROR 114 Trisuli
Sunkoshi 10,050 ROR 70 Sunkoshi
Puwakhola 6,200 ROR 48 Puwakhola
Subtotal 459,150
NEA'’s Small Hydropower Stations 14,244
NEA'’s Small Hydropower Stations (Isolated) 4,536
Thermal Power Stations
Duhabi Multifuel 39,000 Diesel
Hetauda 14,410 Diesel
Subtotal 53,410
Solar Power Stations 100
IPP's Hydropower Stations
Khimit Khola 60,000 ROR 350
Bhotekoshi Khola 45,000 ROR 246
Chilime 22,000 ROR 137
Indrawati-111 7,500 ROR
Jhimruk Khola 12,000 ROR
Andhi Khola 5,100 ROR
Syange Khola 183 ROR
Piluwa Khola 3,000 ROR 19
Rairing Khola 500 ROR
Sunkoshi Khola 2,500 ROR
Chaku Khola 1,500 ROR
Khudi Khola 3,450 ROR 24
Baramchi Khola 4,200 ROR 8
Thoppal Khola 1,650 ROR 11
Sisne Khola 750 ROR 4
Sari Nadi 232 ROR
Pheme Khola 995 ROR 8
Pati Khola 996 ROR
Seti-Il 979 ROR
Ridi Khola 2,400 ROR
Upper Hadi Khola 991 ROR
Mardi Khola 4,800 ROR
Mai Khola 4,500 ROR
Lower Piluwa 990 ROR
Hewa Khola 4,455 ROR
Bijayapur-1 4,410 ROR
Siuri Khola 4,950 ROR
Lower Modi | 9,900 ROR
Sipring Khola 9,658 ROR
Solar 680 ROR
Tadi Khola 5,000 ROR
Middle Chaku 1,800 ROR
Charnawati Khola 3,250 ROR
Subtotal 230,589
Total Hydro (NEA) - Grid Connected 473,394
Total Hydro (NEA) - Isolated 4,536
Total Hydro (NEA) 477,930
Total Hydro (IPP) 230,589
Total Hydro (Nepal) 708,519
Total Thermal (NEA) 53,410
Total Solar (NEA) 100
Total Installed Capacity 762,029

Source: A Year in Review FY2012/13, NEA.
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6.4 BIRELTERE

F— )L TCEA LT D 5B 132KV, 66 KV 8L 33kV TH D, HipkkERR (132kV)
IR OD ERERWICE SN TR Y . FEEIC S 2 BRI O FEBICAEST 2 540 B
v U AR LOFEEME CTH DM ABICE 2 e LTl 0 . EARIZEIRIZHE S R jn & T
5, ABEKOTIE2H4y (Duhabi-Dhalkerbar-Hetauda ) (% 2 [AI#GEER TH D28, T OMIZS
W 1 [FRE AR CTd D, KT Hetauda-Bharatpur [ X O Marsyangdi-Siuchatar ] o 25 5 #1315
PriHitsl & B A B3 2 IS b B 57 1 RO A DI FEFFZ W TR0 E ks
AL SETLE D fJREES & 5,

LU ST ERT T BRSBTS RBITORm LD, R Xy 7 Lo TVHIEERK
MoOE, A OBEMEHR TH D 220 KV EEMROEER, 1 v F—3/ 83—Vl %&#% 9 % 400 kV
EEMROBR 2 LIRDUILET D A>T b,

Table 6.4-1 |Z 2012/13 FEFE R D 132 KV 1%
AT & SR & T,

KEMOTET — X | Figure 6.4-1 (25 ERR - ZEAT - ¥

Table 6.4-1 Existing Transmission Lines in the Integrated Nepal Power System

Section Length Type of Thermal

(km)  Circuits ~ C2Pacty

From To (MVA)

132kV

1 Anarmani Duhabi 75.76 Single 142
2 Kusha Katiya(India) 15.00 Single 142
3 Duhabi Hetauda 598.00 Double 142
4 Hetauda KL2 P/S 8.00 Single 142
5 Bharatpur Marsyangdi P/S 25.00 Single 180
6 Hetauda Bharatpur 70.00 Single 123
7 Marsyangdi P/S Suichatar 84.00 Single 180
8 Siuchatar KL2 P/S 36.00 Single 142
9 Siuchatar New Bhaktapur 26.90 Single 142
10 NewBhaktapur Lamosangu 96.00 Double 142
11 Lamosangu Khimti P/S 46.00 Single 142
12 Lamosangu Bhotekosi P/S 31.00 Single 142
13 Bharatpur Damauli 39.00 Single 103
14 Bharatpur Bardghat 70.00 Single 123
15 Bardghat Gandak P/S 28.00 Double 123
16 Bardghat Butwal 86.00 Double 142
17 Butwal KGAP/S 116.00 Double 180
18 KGA P/S Lekhnath 96.00 Double 180
19 Lekhnath Damauli 45.00 Single 103
20 Lekhnath Pokhara 7.00 Single 42
21 Pokhara Modikhola P/S 37.00 Single 142
22 Butwal Laambhi 112.00 Single 142
23 Lamahi Jhimruk P/S 50.00 Single 42
24 Lamahi Attaria 243.00 Single 142
25 Attaria Gaddachauki 49.00 Single 142
26 Middle Marsyangdi Marsyangdi 40.00 Single 213

Source: A Year in Review, Fiscal Year 2012/2013, NEA
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Table 6.4-2 |2, 2012/13 A REF T 2 BEEMRBOE BN R EE R~T,

Table 6.4-2 Existing Substations in the Integrated Nepal Power System

Capacit Capacit
132 kV SS (I\BIW)y 66 KV SS (I\BIW)y
Mahendranagar 15.5 | Birgung 55.0
Attariya 25.5 | Amlekhgunj 3.2
Lumki 10.5 | Simra 20.1
Kohalpur 37.5 | Hetauda 20.0
Lamabhi 18.0 | Siuchatar 36.0
Shivapur 41.0 | K-3 45.0
Butwal 142.6 | Teku 45.0
Bardghat 13.5 | Patan 36.0
Kawasoti 38.0 | Baneshwor 36.0
Bharatpur 55.0 | Bhaktapur
hetauda 40.0 | Banepa 22,5
Parwanipur 90.0 | Panchkhal 10.0
Chabdranigahapur 38.0 | Lainchour 45.0
Dhalkebar 68.0 | New-Chabel 45.0
Lahan 74.0 | Balaju 45.0
Dulabi 159.2
Aharmani 75.0
Pokhara 45.0
Lekhnath 12.5
Damauli 26.0
Lamosangu 15.0
Bhaktapur 94.5
Balaju 45.0
Siuchatar 1134
Matatirtha 225
Pathlaiya 22,5
Shyangja 38.0
Total 1,375.7 Total 463.8

Source: A Year in Review, Fiscal Year 2011/2012, NEA.

6.5 BHhEHEE

2=V DOEI YL, NEA, IPP, A~ OB AEE 2 E ORI 28 OEIZET
Gal . NEA L EHEE TR S LD/ ae i, & OE s RN BRI 53 5 /NI K 77 %8
BICBIRT 2 /N BT KB T & 5, AHITIE, INETHORKE S % D5 NEA & EINHEE T
RSN D/ NEBICB L, BABREREZHBENT 5,

KRRV DESONGETIGOREIE, 1) AT 1 B 14 RIS R S s E o £l AR S
D BHEIORE 72 REIMHH 2006/07 HFEN LIHAEIZ /2 72, 2) § E%‘izoo T EBA DD,
EFEHENEIRO B%E 5D 5 3) BAFEE OFIT LW oME SO E T BT 100W (2 7277,
%zf IV BOFEETEE (1.6%) 23, 2IRFEED 38%%E HH 5, 4) ﬁfjﬂwmsﬁtf%#ﬁ
FEFEOEENNIBOR L4 10%F2EE OB % % —7 wa:)\ ZLThHD, 2011/12 FJEWF ST
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Figure 6.5-1 |Z NEA IZ L W itfa SN KB & L, InREE b AR S -HEDE
TEFRE AR U=, BT EM#R%Z "7, £7- Figure 6.5-2 ZEEORERE & | IwEEETRD
NI BN MRS D72 DI LB R BRES) & MR U 7= R BRE I HE S 2R3, il iR O Telfi a3
BRI EOEMIC L VD b D, Table 6.5-1 12 2 6 DOXICER S -8 BFHE, BEES,
T X v v TOKMAETRT, £72, Table 6.5-2 |2, FEEST T L OB NEMRERL L. WHEEIC
LAKRONT-FEOWEMZRT, ZNUOLRENGH ORI LiX, EHERORYENIHEE I
70 FORIEK L T R, 2006/07 FEL VD Z & ThHD, D7z, 2006/07 4FHE % 5
2. BTG FEE OB IR N I 2 Z LITERE L7z, £72, 2008/09 412 F2ER TG =
Ni=FENE L ZOMGICHLERRERMEN 2007/08 FFE LV KRE KT LA, Ziuk, A4
IZFERM R BERRIC L 2K NWBEORD R IPP L OEEBEOWD) L. 4 Fho0E
A ZAT O EERPR LA > Kb OEEBEENRA L, NEA OFEE T ERFHFEL VIR T L
Z LR LTS, (NEA FEREE 2009)
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Source: NEA; Study Team.

Figure 6.5-1 Actual Power Supply / Demand and Estimated Demand
with Load Shedding
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Figure 6.5-2 Actual Peak Load and Estimated Peak Load with Load Shedding

Table 6.5-1 Actual and Estimated Power Supply and Peak Load

Fiscal Power supply and demand (GWh) (I:z;t:cl:tes Peak load (MW)
year Actual power  Load shed Estimated Actual peak Load shed Estimated
supply estimate power demand load estimate  peak load
a b c=a+b d e f g=e+f
1991/92 971 971 246 216 216
1992/93 954 954 246 214 214
1993/94 1,020 1,020 259 231 231
1994/95 1,106 1,106 271 244 244
1995/96 1,250 1,250 275 275 275
1996/97 1,355 1,355 275 300 300
1997/98 1,359 1,359 314 317 317
1998/99 1,451 1,451 328 326 326
1999/00 1,672 1,672 403 352 352
2000/01 1,844 1,844 448 391 391
2001/02 2,048 2 2,050 593 416 11 426
2002/03 2,244 0 2,244 618 470 0 470
2003/04 2,359 1 2,360 619 495 20 515
2004/05 2,617 3 2,619 621 514 38 552
2005/06 2,751 8 2,759 630 533 70 603
2006/07 3,019 103 3,122 630 584 65 648
2007/08 3,155 350 3,506 700 553 169 722
2008/09 3,100 972 4,072 702 428 385 813
2009/10 3,675 701 4,376 702 483 402 885
2010/11 3,827 1,084 4,912 702 510 436 946
2011/12 4,146 1,233 5,380 722 579 448 1,027

Note: 1) Load shedding form 1991/92 to 2000/01 is insignificant.
Source: NEA annual reports
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Table 6.5-2 Actual Energy Sales and Estimated Load Shedding by Sectors

(GwWh)
Fiscal Estimation Actual energy sales Estimated load shed energy at consumer | Total energy
year g
]
£ <
s = s g s g 2
5 o |, s & 5|8 s/, 8 £&T| g
g £ |8 2 ¢ = 2|5 8|8 28 = 2|5 %
= £ |2 % E 5% 3|2 5|8 2 Es% 3|2 3 =
5 2 s T 5 £ ¢ 5|2 5|5 T s 5L 5|2 5 3
= i A £ 0 0= F | F |0 £ 00=2 F|d & 3
a b c d e f g h i j=h+i[ kK I m n o p [qg r=ptg|ssj+r t=r/s
1991/92 No datal 275 246 45 57 28 652| 85 737 737
1992/93 No data™ 260 274 48 58 24 663| 46 709 709
1993/94|  No data™ 275 304 49 59 19 706| 51 757 757
1994/95 No data™ 302 328 59 69 28 785| 39 825 825
1995/96 No data * 329 359 63 74 25 850/ 87 937 937
1996/97 No data™* 355 377 68 83 28 910/100 1,011 1,011
1997/98|  No data™ 379 414 71 91 29 984| 67 1,051 1,051
1998/99 |  No data™ 411 441 77 98 23 1,049| 64 1,114 1,114
1999/00 No data™ 467 508 82 101 16 1,174| 95 1,269 1,269
2000/01 No data * 518 521 94 119 29 1,281|126 1,407 1,407
2001/02| 2,207 3| 552 597 90 132 29 1,400{134 1534 1 1 0 0 0 2 2|11,536 0%
2002/03| 2,389 0| 612 630 93 140 30 1505|192 1697 0 0O O 0O O O 0/1,697 0%
2003/04| 2,608 1/ 671 690 108 154 32 1,654(141 1795/ 0 O O O 0 1 111,796 0%
2004/05| 2,804 3| 758 764 109 172 50 1,854|111 1964 1 1 0 0 0 2 2|11,966 0%
2005/06| 3,001 9| 806 786 120 179 46 1936| 97 2033 2 2 0 0 1 6 6/2,038 0%
2006/07| 3,246 109| 893 849 142 195 48 2,127| 77 2,204 31 30 5 2 7 74 7412,278 3%
2007/08| 3,341 367 931 901 154 217 47 2,250 60 2,310|{105 102 17 5 24 254 254|2,564 10%
2008/09| 3,204 994| 909 846 146 209 48 2,158| 46 2,205|288 268 46 15 66 684 684(2,889 24%
2009/10| 3,894 736/1,109 960 187 214 56 2,526| 75 2,602(216 187 36 11 42 492 492(3,093 16%
2010/11) 3,932 1,105]/1,171 1,043 206 230 55 2,705| 30 2,735|333 296 59 16 65 769 769(3,503  22%

Note: 1) Load shedding form 1991/92 to 2000/01 is insignificant. Source: NEA; Study Team

mea53kﬁwma54cNanm%,ﬁ%%ﬂﬁéﬁ%%ﬁmﬁﬁ 7, Figure 6.5-3 725
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Figure 6.5-3 Numbers of Connected Consumers
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Figure 6.5-4 Numbers of Connected Consumers (excluding Domestic Consumers)
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Figure 6.5-5 Per-consumer Annual Electricity Consumption by Sectors
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Figure 6.5-6 Per-consumer Annual Electricity Consumption of the Domestic Sector
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P+ FILUIR—F



RNN—IVE SEIFKIAKDEEBAVREI-TSVHEE

Table 6.5-3 & Table 6.5-4 [Z A D YEJRIZES 9% 2001 - & 2011 FDE o ADFEREZ =2 —
> (Eco-zone) LERZ LT, R/N—/A T, Bl iZE A EOWEEIINRIRE L TET %
ﬁiﬁﬁ?‘é ZENEETE D, WEOE T ATHRIFICEE S NI=EE 0 1/~7»«/\z\/w X

BHEMESTET 2T 5 LRIE Lo aE S ioitar s LTRZ2T &, 2001 fﬁ

ﬁﬂw) 39%. 2011 FiTix 67%75>/~7w\z~1vu%0):: v T%IR Y — T — /3R jy;_»
IR E LTz, DE Y 201LAEIC Y =T = RRX MK DB NEED D & 74%@1%?7@ ﬂgén
Z O 10 FRICEERPFEE LI LV D, y»—?wvr\/vu%a?/ﬁ" % FEAL =R 2 Higdi e

L b e b EEEOED -7 LEHIX (Mountain Eco-zone) MDF ﬂjéZP 2 L s L (18%
226 45%) . IRWT ANAEEDEWT 7 A #iX (Terai Eco-zone) & mfEHIX. (Hill Eco-zone) 7% 2
EF O (ZZI 39%H 5 70%, 43%H 5 68%) &72oTW\WD, Y —F7— SR LaERET
HEEAD L, 2001 FEITITIZFE A EE R LT enho Tz ) —F— % L3 2011 B2 Ll
XC23%, mEMXTL%E>THEY, V=7 " ERHICE L L TETWDHENZ 5,

FRX—=LDZ 2 10 FEFOBILFROM LIZ NEA O ENOE &2 G D Z LN TE D,
Table 6.5-3 O FHEIC NEA OEFIHAT D% & 2 DDt 5 5814 %273, 2001 4F1% NEA
DKM FK 74 77 6000 Th Y, ZAUTEHATED 18%IZHH YT 25, 2001 FDEr OB
1239% & RARATZENTEDOT, HHIZWZIEZD 9 HOFKIA M NEAIZ L B EDBEEEZ
FTWaiE LNz D, 22T 1 2P EEIMEICLI VRSN TWDAREEEEZ S L. Attt
BT 5 NEA OZK MR OEGIZIZNLD b REWE R 5, 2011 F121% NEA ORIt
WAL 3 RERREEH N L, 49 205 J7 3000 fh#y & 70 o7, ZauiEittiaEi o 38%ICHHY 3%, 2011
R TO Y — T — /SR LIS K 5?&%@ ELEIL 6T THLHDTH R ELEDD 16@,14’3

60% (38%/67%) 1% NEA OECEIZ LV ELIN-HE L W) Z LR TE 5, NEA DS EERE
%m‘ﬂ\m\ﬁ% Z. NEA @ﬁaﬂﬁfﬁm%zﬂu U 7=/ NEAEOK 1 & B Ak, y~?—/\z\zva_oté
wmib. BFEREIC BLOREEZZITTND,

BIED NEA IZ & - THIFEIZ, 22 & TS E fiADRnEE L XnTnd, —J7, 2011
R A TR 25% D HERFARTE(L & 725 TH Y . NEA Dk LB O T, I PEO L 5 AL
(CRT D EEE LMY o TIT< >, NEA DAROBRETH 5,
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Table 6.5-3 Type of Lighting Facilities of Households in 2001 and 2011 by Eco-zone

Region Eco-zone Type of lighting facilities of households Type of lighting facilities of households (HHs)
(HHSs) in 2001 in 2011
Total no. of % to the total no. of HHs Total no. of % to the total no. of HHs
HHs Total Elect- Kero- Other HHs Total Elect- Kero- Solar Other
ricity sene ricity sene
- Mountain 77197 100% 18% 80% 2% 84,844 100% 47% 29% 20% 5%
g Hill 309,149 100% 21% 77% 2% 346,373 100% 48% 25% 19% 8%
& Terai 614,095 100% 37% 62% 1% 799526 100% 72% 26% 1% 1%
Sub-total/average 1,000,441 100% 30% 68% 2% 1,230,743 100% 64% 26% 7% 3%
_ Mountain 66,345 100% 28% 71% 1% 76,376 100% 86% 10% 2% 2%
g Hill 728,499 100% 67% 32% 1% 1,060,423 100% 86% 8% 4% 3%
3 Terali 670,909 100% 40% 58% 2% 825439 100% 65% 31% 2% 2%
Sub-total/average 1,465,753 100% 53% 46% 2% 1962238 100% 77% 17% 3% 2%
- Mountain 5019 100% 63% 35% 3% 4,753 100% 77% 2% 20% 1%
g Hill 568,898 100% 40% 58% 2% 676,987 100% 79% 12% 6% 3%
%’ Terai 289,128 100% 46% 52% 2% 383,859 100% 77% 20% 2% 2%
Sub-total/average 863,045 100% 42% 56% 2% 1065599 100% 78% 15% 4% 2%
- Mountain 31,384 100% 12% 18% 70% 68,802 100% 21% 1% 41% 37%
S g Hill 239,100 100% 18% 68% 13% 332,025 100% 26% 9% 30% 35%
2 § Terai 209,333 100% 35% 63% 2% 294,187 100% 65% 22% 4% 9%
Sub-total/average 479,817 100% 25% 63% 12% 695,014 100% 42% 14% 20% 24%
GE) Mountain 67976 100% 6% 76% 18% 83265 100% 22% 15% 33% 30%
3 Hill 142,837 100% 19% 71% 10% 161,891 100% 28% 16% 17% 39%
% Terai 154588 100% 34% 63% 3% 224547 100% 72% 17% 4% 6%
& Sub-total/average 365401 100% 23% 69% 9% 469,703 100% 48% 16% 14% 22%
_ g Mountain 247,921 100% 18% 68% 15% 318,040 100% 45% 14% 23% 18%
< 2 Hill 1988483 100% 43% 53% 4% 2,577,699 100% 68% 12% 11% 10%
& Terai 1,938,053 100% 39% 60% 2% 2527558 100% 70% 25% 2% 3%
National total/average 4174457 100% 39% 57% 3% 5423297 100% 67% 18% 7% 7%

NEA's domestic consumers

% of NEA's consumers

745,992
18%

2,053,259
38%

Source:

1) Central Bureau of Statistics. 2001. National population census 2001. Kathmandu.
2) Central Bureau of Statistics. 2011. National population and housing census 2011. Kathmandu.

3) NEA annual reports.
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Table 6.5-4 Type of Lighting Facilities of Households in 2001 and 2011 by District

District Eco-zone Type of lighting facilities of Type of lighting facilities of households
S o households (HHs) in 2001 (HHs) in 2011
> é Totalno. % to the totalno. of HHs ~ Totalno. % to the total no. of HHs
o of HHs  Total Elect- Kero-Other  of HHs Total Elect- Kero- Solar Other
ricity sene ricity sene
_ Taplejung Mountain 24,764 100% 8% 90% 2% 26471 100% 25% 45% 28% 2%
§ Panchthar Hill 37260 100% 5% 92% 3% 41,176 100% 28% 40% 27% 6%
= llam Hill 54565 100% 43% 56% 1% 64,477 100% 66% 23% 7% 5%
Jhapa Terai 125947 100% 33% 66% 1% 184,384 100% 82% 16% 1% 1%
Morang Terai 167,875 100% 36% 64% 1% 213,870 100% 76% 22% 1% 1%
Sunsari Terali 120,378 100% 42% 57% 1% 162,279 100% 82% 17% 1% 1%
% Dhankuta Hill 32571 100% 46% 53% 1% 37,616 100% 84% 12% 3% 1%
£ X Terhathum Hill 20,682 100% 13% 83% 4% 22,084 100% 67% 20% 9% 4%
% Sankhuwasabha Mountain 30,766 100% 30% 68% 2% 34,615 100% 53% 23% 19% 5%
w Bhojpur Hill 39481 100% 5% 92% 2% 39,393 100% 15% 27% 42% 16%
Solukhumbu Mountain 21,667 100% 13% 84% 2% 23,758 100% 63% 20% 10% 7%
_‘cj Okhaldhunga Hill 30,121 100% 6% 92% 2% 32,466 100% 42% 28% 22% 9%
£ Khotang Hill 42,866 100% 4% 93% 3% 42,647 100% 31% 28% 25% 16%
S Udayapur Hill 51,603 100% 32% 66% 2% 66,514 100% 51% 22% 20% 7%
& Saptari Terai 101,141 100% 41% 58% 2% 121,064 100% 42% 55% 1% 2%
Siraha Terai 98,754 100% 32% 67% 2% 117,929 100% 67% 30% 1% 1%
Sub-total/average 1,000441 100% 30% 68% 2% 1,230,743 100% 64% 26% 7% 3%
Dhanusa Terali 117,417 100% 44% 54% 3% 138225 100% 73% 24% 1% 2%
5 Mahottari Terai 94,229 100% 25% 74% 1% 111,298 100% 63% 35% 1% 1%
%‘ Sarlahi Terai 111,076 100% 28% 70% 2% 132,803 100% 47% 49% 2% 2%
S Sindhuli Hill 47,710 100% 29% 70% 2% 57544 100% 38% 22% 27% 13%
” Ramechhap Hill 40,386 100% 7% 91% 2% 43,883 100% 46% 30% 21% 3%
Dolakha Hill 37,292 100% 46% 54% 1% 45,658 100% 82% 13% 3% 3%
Sindhupalchok  Mountain 57,649 100% 27% 72% 1% 66,635 100% 88% 9% 1% 1%
Kavrepalanchok Hill 70509 100% 63% 35% 1% 80,651 100% 87% 8% 2% 2%
— Lalitpur Hill 68922 100% 87% 12% 1% 109,505 100% 97% 2% 0% 1%
g g Bhaktapur Hill 41253 100% 97% 1% 1% 68557 100% 98% 1% 0% 1%
IS o Kathmandu Hill 235387 100% 97% 2% 1% 435544 100% 98% 1% 0% 1%
0 Nuwakot Hill 53,169 100% 51% 47% 2% 59,194 100% 83% 13% 2% 2%
Rasuwa Mountain 8,696 100% 33% 65% 2% 9,741 100% 71% 12% 6% 10%
Dhading Hill 62,759 100% 14% 85% 1% 73842 100% 63% 19% 11% 7%
Makwanpur Hill 71,112 100% 61% 37% 2% 86,045 100% 73% 18% 8% 2%
= Rautahat Terai 88,162 100% 26% 73% 1% 106,652 100% 47% 50% 1% 2%
% Bara Terai 87,706 100% 44% 55% 2% 108,600 100% 68% 29% 1% 1%
§ Parsa Terai 79456 100% 45% 53% 2% 95516 100% 72% 24% 2% 2%
Chitawan Terai 92,863 100% 68% 30% 2% 132,345 100% 86% 5% 6% 3%
Sub-total/average 1,465,753 100% 53% 46% 2% 1,962,238 100% 77% 17% 3% 2%
Gorkha Hill 58,923 100% 42% 55% 3% 66,458 100% 76% 17% 4% 2%
< Lamjung Hill 36,525 100% 31% 67% 2% 42,048 100% 77% 15% 7% 2%
§ Tanahu Hill 62,898 100% 43% 55% 2% 78,286 100% 77% 10% 9% 3%
c & Syangja Hill 64,746 100% 53% 46% 1% 68,856 100% 87% 9% 3% 1%
2 Kaski Hill 85,075 100% 68% 31% 1% 125459 100% 95% 3% 1% 1%
g _ Manang Mountain 1,776 100% 80% 19% 0% 1448 100% 89% 2% 9% 1%
‘£, Mustang Mountain 3,243 100% 53% 43% 4% 3305 100% 71% 2% 25% 1%
< Myagdi Hill 24435 100% 26% 70% 4% 27,727 100% 69% 13% 11% 7%
f__:c‘ Parbat Hill 32,731 100% 25% 73% 1% 35698 100% 80% 14% 4% 1%
DO Baglung Hill 53565 100% 40% 58% 2% 61,482 100% 82% 12% 4% 3%

Source: 1) Central Bureau of Statistics. 2001. National population census 2001. Kathmandu.
2) Central Bureau of Statistics. 2011. National population and housing census 2011. Kathmandu.

P+ FILUIR—F



RNN—IVE SEIFKIAKDEEBAVREI-TSVHEE

Table 6.5-4 Type of Lighting Facilities of Households in 2001 and 2011 by District (cont.)

District Eco-zone Type of lighting facilities of Type of lighting facilities of households
S o households (HHs) in 2001 (HHs) in 2011
> é Totalno. % to the totalno. of HHs ~ Totalno. % to the total no. of HHs
@ of HHs  Total Elect- Kero-Other  of HHs Total Elect- Kero- Solar Other
ricity sene ricity sene
Gulmi Hill 59,189 100% 15% 82% 3% 64,887 100% 64% 21% 12% 3%
= Palpa Hill 49,942 100% 52% 46% 2% 59,260 100% 73% 15% 8% 4%
g -é Nawalparasi Terai 98,340 100% 41% 58% 1% 128,760 100% 81% 12% 4% 3%
2 3 Rupandehi Terai 117,856 100% 61% 37% 1% 163,835 100% 81% 18% 0% 1%
= Kapilbastu Terai 72932 100% 28% 69% 3% 91,264 100% 64% 34% 0% 2%
Arghakhanchi  Hill 40,869 100% 9% 88% 3% 46,826 100% 59% 22% 12% 6%
Sub-total/average 863,045 100% 42% 56% 2% 1065599 100% 78% 15% 4% 2%
Pyuthan Hill 40,183 100% 17% 79% 5% 47,716 100% 54% 22% 7% 18%
.= Rolpa Hill 38512 100% 4% 86% 10% 43735 100% 21% 5% 47% 26%
§ Rukum Hill 33501 100% 8% 75% 18% 41,837 100% 15% 6% 46% 34%
Salyan Hill 10,926 100% 16% 82% 3% 46,524 100% 15% 19% 35% 32%
Dang Terai 82,495 100% 33% 65% 2% 116,347 100% 65% 22% 4% 9%
- Banke Terai 67,269 100% 48% 49% 2% 94,693 100% 69% 22% 3% 6%
& = Bardiya Terai 59569 100% 22% 76% 2% 83,147 100% 63% 23% 3% 12%
3 % Surkhet Hill 50,691 100% 48% 45% 7% 72,830 100% 44% 4% 14% 39%
E Dailekh Hill 41,140 100% 17% 71% 12% 48915 100% 14% 4% 37% 45%
b Jajarkot Hill 24,147 100% 1% 52% 47% 30468 100% 4% 2% 41% 52%
Dolpa Mountain 4414 100% 1% 48% 52% 7466 100% 23% 1% 50% 25%
= Jumla Mountain 12,147 100% 19% 11% 70% 19,291 100% 29% 0% 44% 26%
% Kalikot Mountain 2,026 100% 5% 77% 18% 23,008 100% 12% 1% 37% 50%
X Mugu Mountain 5844 100% 6% 5% 90% 9,600 100% 14% 1% 56% 30%
Humla Mountain 6,953 100% 12% 5% 83% 9437 100% 31% 0% 23% 46%
Sub-total/average 479,817 100% 25% 63% 12% 695,014 100% 42% 14% 20% 24%
Bajura Mountain 18,359 100% 5% 76% 19% 24,888 100% 23% 1% 22% 54%
_ Bajhang Mountain 28588 100% 5% 72% 23% 33,773 100% 17% 13% 40% 30%
& Achham Hill 44005 100% 6% 81% 13% 48318 100% 18% 4% 24% 53%
S Doti Hill 36,465 100% 30% 61% 9% 41,383 100% 30% 10% 12% 48%
Z Kailali Terai 94,430 100% 31% 65% 3% 142413 100% 70% 14% 6% 9%
% = Kanchanpur Terai 60,158 100% 38% 60% 2% 82,134 100% 75% 22% 1% 2%
& < Dadeldhura Hill 21980 100% 21% 64% 15% 27,023 100% 48% 7% 10% 34%
gv Baitadi Hill 40,387 100% 22% 72% 6% 45,167 100% 25% 40% 18% 17%
Darchula Mountain 21,029 100% 8% 83% 9% 24,604 100% 27% 33% 33% 7%
Sub-total/average 365401 100% 23% 69% 9% 469,703 100% 48% 16% 14% 22%
National Total/average 4174457 100% 39% 57% 3% 5423297 100% 67% 18% 7% 7%

Source: 1) Central Bureau of Statistics. 2001. National population census 2001. Kathmandu.
2) Central Bureau of Statistics. 2011. National population and housing census 2011. Kathmandu.
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66 BANE

NEA OIIEDRREREEIT B L < . FOEROE—%. 2000/01 FEfEH 5 10 FELL FIE 2 & T
WA BTN RFR (Tariff Rates) T %, Table 6.6-1 |Ci#5 20 EM DPEERI DT F&5E A2 E IO
IR B TR U CHEH U724 B ik OHERS . Figure 6.6-1 1214 > 7 L 2358 L 7= 328 O E 1k
DR 27" T, B 10 FE ISR 2 fi5 & 72> TV 2 — 5T, & O4 Bk ZIZIETE 2 &

PIVTE Y, 20 10 B TEAEEITRE LI /2 o TV D, BT O B ik O TS,
Figure 6.6-2 1259 & 512, BRGEINA D EBAE L 2006/07 LIRS TR L TX T 5, 4 HIN
ANTHMUBT TWDNR, A 7 VEZBETDEWELE 2D, FFIC)—~r v ay 7 DboTk
DEED 2009 FEDOPAI1THE L < MEFREHT ORI R A= VRIS S M AT,

ZD X 972 NEA OFRERIMOEA 235 21T, 2012 4F 7 H 1K 10 4.5 0 O KiE 72 5B 18 otk
ER T, ZOFR, BHERRERTH 20%E HMMk s LA L=,

Table 6.6-1 Nominal Price of Electricity since 1992 by Sectors (Rs./kWh)

Fiscal | Domestic | Industrial | Commercial Water Other National Exportto | Average
year supply and | categories | average India price
S S S E= S S S E=
() () () (5] (5] () () (5]
> O 1> o > O] > O) > O] > O 1> o |> O]
1991/92 | 1.78 1.92 3.02 1.13 2.85 1.99 171 1.95

1992/93|2.39 34.2%] 2.44 27.3%|3.91 29.5%)|1.50 32.4%)|3.55 24.8%(2.59 30.5%|1.64 -4.29%|2.53 29.4%
1993/94 | 3.33 39.3%) 3.08 26.1%]4.81 23.2%|2.04 35.7%]4.36 22.9%)3.38 30.3%]1.81 10.6%|3.27 29.4%
1994/95|3.96 19.0%]3.84 24.5%|5.31 10.3%|2.54 24.5%|4.94 13.1%|(4.05 19.8%|2.47 36.6%|3.97 21.4%
1995/96 |4.20 5.9%]3.92 2.2%|5.56 4.7%|2.73 7.5%|5.13 3.9%(4.22 4.3%|2.38 -3.9%|4.05 1.9%
1996/97 | 4.98 18.8%]4.78 21.9%|6.61 19.0%)|3.42 25.5%)|5.87 14.4%|(5.05 19.8%(2.49 4.7%|4.80 18.6%
1997/98|5.01 0.4%]4.77 -0.3%|6.67 1.0%|3.45 0.9%|5.80 -1.2%(5.05 0.0%|2.97 19.2%(4.92 2.5%
1998/9915.01 0.1%]4.75 -0.5%]6.67 -0.1%|3.42 -0.9%|5.68 -2.0%(5.05 -0.1%(3.09 4.1%|4.94 0.3%
1999/00 | 5.61 12.1%]5.11 7.7%]|8.09 21.3%|6.08 77.5%)|7.09 24.9%|(5.70 13.0%|3.45 11.7%|5.53 12.1%
2000/01 [6.10 8.6%)|5.93 15.9%)|5.90 -27.0%|4.23 -30.4%|8.86 24.9%]6.23 9.2%|3.14 -8.9%(5.95 7.6%
2001/02 (6.59 8.1%|6.05 2.0%|9.05 53.4%|(4.74 12.0%|7.33 -17.3%]6.55 5.1%|3.84 22.2%(6.31 6.0%
2002/03 [6.94 5.2%|6.42 6.1%|9.65 6.6%(4.95 4.6%|7.83 6.8%|6.93 5.8%|4.21 9.6%(6.62 4.9%
2003/04 (7.01 1.0%)|6.35 -1.09%|9.12 -5.5%(4.89 -1.3%|7.97 1.8%|6.92 -0.1%|4.77 13.4%(6.75 2.0%
2004/05 [6.58 -6.1%|6.28 -1.19%|9.26 1.6%|3.43 -29.8%|7.58 -4.9%)]6.62 -4.3%|5.51 15.4%|6.56 -2.8%
2005/06 [6.71 2.0%|6.34 0.9%|8.99 -3.0%(4.35 26.7%|7.78 2.7%]|6.74 1.8%|6.00 9.0%(6.71 2.3%
2006/07 [6.74 0.5%|6.24 -1.5%|9.09 1.1%|4.47 2.6%|7.80 0.2%]|6.74 0.0%|5.58 -7.0%(6.70 -0.1%
2007/08 [6.76 0.3%)|6.15 -1.49%|9.07 -0.3%(4.37 -2.2%|7.32 -6.2%]6.68 -1.0%|6.01 7.7%|6.66 -0.6%
2008/09 [6.71 -0.7%|6.22 1.2%|9.47 4.4%|4.48 2.5%|7.07 -3.4%|6.69 0.2%|6.37 6.0%(6.69 0.4%
2009/10 [6.54 -2.6%|6.31 1.49%|9.19 -2.9%(6.31 40.8%|7.28 3.0%|6.71 0.2%|8.06 26.5%(6.75 0.9%
2010/11 |6.65 1.7%|6.26 -0.8%]9.30 1.2%|4.48 -28.9%|7.27 -0.2%|6.71 0.1%]|7.80 -3.2%|6.72 -0.3%
Aerage |5.48 7.8%|5.16 6.9%|7.44 7.3%|3.85 10.5%|6.47 5.7%|553 7.1%|4.16 8.9%|542 7.1%

Source: NEA

P+ FILUIR—F



RNN—IVE SEIFKIKDEEBAVREI-TSVHEE

- Other categories === \Nater supply and irrigation
=CO==Commercial ={J==|ndustrial
==X==Domestic
20
18
16
3
2 14
S
i
= 12
o
N 10 N
£
§ 8
=
E 6
Z 4
2
O AN M < 1O O I 0 O O 4 N MO g 10U © I~ 00 o o @«
OO OO O OO O O OO O O O O O O O O o o o dA d
~ ~ ~ ~ ~ ~ -~ ~ =~ ~ ~ -~ ~ ~ ~ ~ -~ ~ ~ -~
— AN OO I IO © I~ 0 O O +dHd N MO I 10U ©O© I~ 0o o O
D OO O O O O O O O O O O O O O O o o o o
D O O O O O O O O O O O O O O O o o o o
— — — — — — — — — N N N N N N N N N N N
Fiscal year

Source: NEA, Study Team

Figure 6.6-1 Electricity Prices by Consumer Categories since 1992 (at 2011 Prices)

Source: NEA, Study Team

Figure 6.6-2 Electricity Sales by Consumer Categories since 1992 (at 2011 Prices)
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6.7 NEA O EAFERS

NEA OMFEIRBUTHFERILICH D, Z D72 2012 45 1 H, F/8— VIEFFIZ, NEA O RFEE%
Q0 fBVE— %, BUNFDS NEAICEE L TWAHBERZHE TS Z L2k, ZoEKEFERDY T
DREZEAT STz, ZHUIEROBIAIC L 280 Ew%Z, NEADEBOIRIELICYTHZ L2 E
T 5, ZOWET, =X —FHORMM LI FRIE B 2010 FITRE L -MBUEDO—BR E L
T, ATONHETH Y | ZOIEDORIFRS, EESFLOR & HEICEAT 20 E S FIRFIC S
iz,

NEA Dt 13 A o< i3 L HEI8FH R E % Table 6.7-1 & Table 6.7-2 |2/,

Table 6.7-1 Balance Sheet of the NEA since FY1998/99

(Million NRs)
Particular 1998/99 1999/00 2000/01 2001/02 2002/03 2003/04 2004/05 2005/06 2006/07 2007/08 2008/09 2009/10 2010/11
Capital and Liabilities
Capital and Reserve
Share Capital 13366 14,634 15360 16,601 16977 18216 20,162 23,113 26,382 28,610 33,659 38,652 42,002
Reserve and Accumulated Profit
Capital & other Reserve 418 425 478 514 550 999 1408 1498 1631 1631
Accumulated profit 279 (1,695) (3475) (4,808) (6,096) (6,650) (8,986) (14,099) (21,022) (27,534)
Total reserve and accumulated profit 1403 1600 1,627 697 (1,270) (2,998) (4,294) (5545) (5651) (7,578) (12,601) (19,391) (25,903)
Secured Long Term Loan 23824 30,156 36,708 37,326 39,637 41,103 44538 46483 47,616 51,369 53,788 58232 62,212
Deferred Tax - - - - - 848 791 693 693 693
Grand Total 38593 46,390 53695 54,623 55344 56,321 60405 64,056 69196 73192 75540 78186 79,005
Asset
Property, Plant & Equipment 20,586 25,106 28,238 51,081 50,095 51,415 52167 51,743 51,782 52,030 81,239 83106 85763
Capital Work in Progess 16,543 18947 23640 4838 8655 10,620 16,060 21,992 29,145 35700 13550 17,040 20,634
Investment 326 521 517 553 613 713 7 820 882 1620 2140 4974 4974
Sub Total 37454 44575 52,395 56472 59363 62,748 69,004 74555 81809 89350 96,929 105120 111,371
Current Asset
Inventories 740 982 91 1,058 1017 1048 1373 1355 1498 1800 2,159 2432 2510
Sundry Debtors and Other Receivable 1531 1526 1679 2285 3380 3736 3698 4088 5151 5721 4854 6098 7,282
Cash and Bank Balance 1148 1321 1,039 665 1,076 1,036 1323 1259 1448 1337 1725 1245 1288
Prepaid,Advance, Loan and Deposits 1634 1932 2635 3314 2217 2063 2099 2294 2226 2320 2495 2,734 2821
Total Currents Asset 5053 5761 6314 7322 7690 7883 8492 899 10323 11,178 11,233 12508 13,901
Less: Current Liabilities and Provision
Sundry Creditors and Payables 4350 4489 5071 8853 11594 13857 16,769 19,144 22119 25482 29,221 33651 38433
Provision 437 989 1,043 1244 753 681 698 710 693 2085 3331 5577 7,630
Total Currrent Liabilities and Provision 4,787 5477 6,114 10,097 12347 14538 17466 19854 22,812 27567 32552 39,228 46,063
Net Currents Assets 267 284 200 (2,775) (4,657) (6,655) (8,975) (10,859) (12,489) (16,389) (21,319) (26,720) (32,162)
Deferred Expenditures 615 1,303 979 917 507 250 127 32 131 423 361 324 334
Inter Unit Balance( Net) 257 229 121 10 131 (22) 249 327  (255) (192) (431) (538)  (538)
Total Def. Exp.& Inter. 872 1532 1,100 927 637 228 376 360  (124) 231 (70) (214) (204)
Grand Total 38593 46,390 53,695 54,623 55344 56321 60405 64,056 69196 73192 75540 78186 79,005

Note: 1) Figures in FY2010/11 are provisional figures. Final figures of 2011 and provisional figures for 2012 are not
included in this table due to the change in the balance sheet format in NEA annual report 2012.

Source: NEA 2007 and NEA 2011.
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Table 6.7-2 Profit and Loss Statement of the NEA since FY1998/99

(Million NRs.)

Particulars 1998/99 1999/00 2000/01 2001/02 2002/03 2003/04 2004/05 2005/06 2006/07 2007/08 2008/09 2009/10 2010/11 2011/12

Sales 5397 6856 8161 9476 11,013 11,875 12,605 13332 14450 15041 14,406 17,165 17,947 20,079
Cost of sales 1951 2190 4481 5887 5348 6,765 7462 8333 9035 9531 9935 12475 12624 14884

Generation 1849 2069 4343 478 422 544 642 811 856 980 1,120 1541 930 1,757

Power Purchase 4659 4,087 5416 5760 6392 6968 7437 7,691 9,747 10494 11732

Royalty 591 660 606 844 898 970 839 796 850 855 936

Transmission 101 122 137 158 179 200 216 232 241 275 328 338 346 459
Gross profit 3446 4666 3680 3590 5665 5109 5143 4999 5415 5511 4471 4689 5323 5,195
Other income 385 356 593 460 513 671 618 640 1,017 935 1602 1188 1,383 1,350
Distribution Expenses 600 712 982 1174 1309 1376 1484 1704 1834 2110 2575 3091 3,004 3,671
Administrative Expenses 629 703 850 447 536 489 622 420 480 684 652 790 867 1,009
Profit from operation 2601 3607 2441 2427 4332 3916 3654 3516 4118 3651 2846 1997 2835 1,865

Interest 1141 1244 1188 1396 2973 2992 3080 3051 238 2274 2493 3669 3594 3,780

Depreciation 976 949 1119 1420 1657 1686 1734 1817 1856 1895 2361 2903 3031 3,105

(Profit) loss on foreign Exchange 0 0 0 272 - 59  (230) 43 (493) 484 814 29 85 897

Street light dues written off - - - - - - - 863 -- 580

Provision for losses on property. plant, etc. 0 0 0 37 192 - 40 65 60 60 - - - -

Provisions including retirement benefit plan 1354 1246 2246 1890 2,053

Deferred revenue expenditure written off 237 441 427 513 411 320 123 105 43 109 97 112 324 -

Sub total 2354 2634 2734 3637 5233 5057 4747 5081 3851 6176 7873 8959 8924 10416
Profit (loss) from operation in the current year 247 973 (294) (1,209) (900) (1,141) (1,093) (1,565) 267 (2,525) (5,028) (6,962) (6,089) (8,551)
Prior years (Income) Expenses (79) (217) 292 492 444 345 220 (297) (47) (152) 163 (38) 7
Net profit (loss) before tax 168 757 (2) (717) (456) (1486) (1,313) (1, 268) 314 (2373) (5191) (6924) (6,089) (8551)
Provision for Tax 264 571 49 143 1,498 274 - - - - - - -
Deferred Tax Expenses ( Income) - - 73 (57) (98) - - -
Net profit (loss) after tax (9%6) 185 (51) (861) (1,954) (1,760) (1,313) (1,268) 241 (2315) (5093) (6924) (6,089) (8551)
Balance of profit as per last account 1182 1,065 1,231 - 2719 (1, 695) (3,475) (4, 808) (6,096) (6,650) (8, 986) (14, 099) (21,022)

Prior years Deferred Tax Expenses - - 775 -

Total profit Available for appropriation 1086 1251 1180 (861) (1, 675) (3 455) (4,788) (6, 076) (6,630) (8,966) (14, 079) (21, 022) (27, 188) (8551)
Insurance fund 20 20 20 20 20 20 20 20 20 20 20 -
Accumulated Loss Adjusted 27,188

Profit (loss) transferred to balance sheet 1065 1231 1,160 279 (1,695) (3/475) (4,808) (6,096) (6,650) (8,986) (14,099) (21,022) (8,551)

Note: 1) Figures in FY201/12 are provisional figures
Source: NEA 2007 and NEA 2012
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o BRI, 2010/11 AEFER I, 275 B/ B —ICHh Rk LTz, T 3 4ERTld, 50 (B v —Ll b
OREEFFEF E LT D, 2010/11 D NEA O5E FIREEN 180 (S —TH 5 Z L 2 EES
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AR,
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A FAZADF Y vaTu—LiRroTD, =L zI1E, 2010/11 4 TiE (Table 6.7-2 ) AV D
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Figure 6.7-1 Per-kWh Cost of Electricity and Loss Incurred by the NEA
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Table 6.7-3 Per-kWh Cost of Electricity and Loss Incurred by the NEA

(Nominal NRs)
Fiscal a) Financial b) Awverage c) Loss

year cost sale price
(NRs/kWh)  (NRs/kwWh) (NRs/kwh)
a b c=b-a
1997/98 4.89 4.92 0.03
1998/99 4.97 4,94 -0.03
1999/00 4.92 5.53 0.62
2000/01 6.43 5.95 -0.48
2001/02 7.26 6.31 -0.95
2002/03 7.32 6.62 -0.70
2003/04 7.62 6.75 -0.87
2004/05 7.29 6.56 -0.73
2005/06 7.64 6.71 -0.94
2006/07 6.90 6.70 -0.19
2007/08 8.01 6.66 -1.35
2008/09 9.54 6.69 -2.86
2009/10 9.73 6.75 -2.99
2010/11 9.38 6.72 -2.66

Source: NEA annual reports

2010/11 4EHF S CONEIRFE AL, 6.72Rs/kWh TH D, ZHUIKH LENEZWEEE L TRITD
A MX9.38 Rs./kWh L7200 4D Rs. 2.66 1%, % LKWhl5E 425 T L ICHBET 2484
7%, 703 NEA DG, EEER L T eI R T 2 XBEMEZHEH Lnicd, 2ok ok
BICRAET DFEEEEIT. IREEE O3 A FERIZR 720,

T RLX—E O LR R B SN 2010 A2 L2 #iEEIZIX. NEA OF 2 2 MAE O
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DRFIVT 4 B HINH BENDH D, ZODO_F VT 4 b= dlz, NEA |38
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7o & 21, 2010/11 FEE & AT A D & (IPP 72 80 B D FE ) O AMi#S 13, 6.13 Rs./KWh,
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Source: NEA 2011

Figure 6.8-1 Seasonal Variance of Electricity generated by the NEA and IPPs
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Table 6.8-1 Theoretical Seasonal Electricity Prices and Lost Sales by the NEA

RElL — &L AWEHINENSEBE BU-\/E

=

Year 2010 2011 12 days Estimated
Day Aug. Sept. Oct. Nov. Dec.| Jan. Jan. Feb. Mar. Apr. Jun. Jun. total  annual
6 5 5 14 6 10 28 13 17 17 5 23 total
Season Wet season Dry season Wet season
Generated power estimated from data on the days with the maximum load (MWh)
Demanded power 13,260 13,689 13,976 12,587 13,640 14,055 14,034 13,567 14,108 13,957 14,083 14,649 165,605 5,037,154
Supplied power 10,757 12,754 13,156 11,525 11,291 10,052 9,128 8,137 8,333 8532 12,228 13,379 129,272 3,932,025
Load shed power 2503 935 820 1,062 2349 4,003 4906 5430 5775 5425 1855 1270 36,333 1,105,129
Assumed system loss 25% 25% 25% 25% 25% 25% 25% 25% 25% 25% 25% 25% 25% 25%
Power supplied to consumers (MWh)
Demanded power 9,945 10,267 10,482 9,440 10,230 10,541 10,525 10,175 10,581 10,468 10,562 10,987 124,204 3,777,866
Supplied power 8,068 9,566 9,867 8644 8469 7539 6,846 6,103 6250 6,399 9,171 10,035 96,954 2,949,019
Load shed power 1877 701 615 797 1,762 3,002 3680 4,073 4331 4069 1391 953 27,250 828,847
% to demand
Demanded power 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Supplied power 81% 93% 94% 92% 83% T72% 65% 60% 59% 61% 87% 91% 78% 78%
Load shed power 19% 7% 6% 8% 17% 28% 35% 40% 41% 39% 13% 9% 22% 22%

Estimated electricity price calculated by the model
(Model: Pe = (Supplied power/Demanded power)™(1/-0.4)*P. where P.=estimated price and P,= actual price.

Actual price (Pa) (Rs./KWh) 6.72 672 672 672 672 672 672 672 672 672 672 6.72
(Averaged 2011 price)
Price elasticity -04 -04 -04 -04 -04 -04 -04 -04 -04 -04 -04 -04

Estimated seasonal price (Rs./KWh) = 11.34 8.02 7.82 8.38 10.78 15.54 19.71 24.14 25.08 23.01 9.57 843

Assumed loss of NEA's income by load shedding
a. Actual supply of power (MWh) 8,068 9566 9,867 8644 8469 7539 6,846 6103 6,250 6,399 9,171 10,035 96,954 2,949,019

b. Actual sales price (Rs/KWh) 6.72 672 6.72 672 672 672 672 672 672 672 672 6.72
c. Estimated sales price (Rs/KWh)  11.34 8.02 7.82 838 10.78 1554 19.71 24.14 25.08 23.01 957 843
d. Actual sales (Million Rs.) 54 64 66 58 57 51 46 41 42 43 62 67 652 19,828
e. Estimated sales (Million Rs) 92 77 77 72 91 117 135 147 157 147 88 85 1285 39,085
f. Loss (d-e) (Million Rs) 37 12 -11 -14  -34  -66 -89 -106 -115 -104 -26  -17 -633  -19,257

Source: Study Team
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Table 6.8-1 |ZERGRAVIC A H S =281 Z & OB M OBRFRME & . NEA BN L7 TH A H 58
EAEFEOHEEE T, XPOEFEE (Demanded power) (%, FEBIW - SN -EHEE TR
72| WWEIEENS K Z 5 P EMNX O H LRI DR EIE A In ks ERFOFTFE L LT, EFEITM

HLTHEONLETH D, BEEOT —H 13 2009/10 4EFE7 5 2010/11 4EE D4R TH Lo e —

IV BNBFEEOFRELIZAOT =2 2Hi-7-8 Zhick s &, BUETIEFEH 2B b B IHER R
L, WEEENEMRIANLTND Z ERNbnd, EEOEEMIL, 6.72 Rs/kWh TiHE#fFE—E T
b5, FHUTx L THERMIL, 8 H1Z 11.34 Rs./kWh 725 10 A 0 7.82 Rs/KWh £ TF2 0, Th
ﬁ%\Bﬂ_#ﬁTZMBmmWhiTL%L BTS20 & 4 F50 O Bl &é Z DBRMFE

DIZHEV, 7 H1Z1E 843 Rs/kWh £ TH&T 2, #illiZ, ENOFMNPEET H72H, KV
mwﬁ%T S LR O BRRI AR AT D,

BRI, BTG OILTBATMAAE LV EVMERE TEIDBIRFETEDHZ L AR L TV
Do VD ZOHFRE AV, 2,949 GWh OFBNESI N T 5L, BTO 198 /L E—0D
WAIZHAR I ENALE—DINADR 5722 L1272 0 | FLLEOBE £ 720 . NEA Ok L7 ILA
FRENWZ ERb0D

INHO—RFEET ML DHEEIT, BEHNOAEMEREE2BETT, HETHL—D2DHZIC
WERV, Lo LERARIR, A OE ) OTigiEs & < . Fl 2 U ORI h Bt %
FHF L Z EORBFMENEH N EZ2EKRTSH, 2F 0, FEFOEEEDENFALTH, TR

WEMER R A L. BBT 556 L CIIREDRIIRES ER DD, Z0LH7T eh
5. HHIE T ORELR ﬁbf L0 REEEOZAERE I NS, —JF, Wbl RE
ZRENOEET 510X, Bt 7 ¥ —0higGh, BIOEIMIE &ttt ¥ —BRIZK VK
%<@m®6nfwﬁw ERIRE D, DD, REOBHFEE TN TIX, BELEBHT
BEMART B0, EHROREEL W) BEREEETILERD 5,

6.9 1412 EhoDENBA

2013 AFBUE, K/ /UTL DA v R b OBATAL, LT OBHESLERIHE SN TTHORT
W5,
- Revised Agreement between His Majesty's Government of Nepal and The Government of India on

The Kosi Project (1975): £ 10 MW

- Minutes of Meeting of 8th Indo-Nepal Power Exchange Committee Meeting (2007): % K 70 MW
(Duhabi - Kataiya 132 kV TL: 50 MW, Tanakpur HPP: 20 MW)

- Agreement between PTC India Limited and NEA (2013): fx Kk 30 MW (HZH# D )

- Records of Discussion held on October 12, 2012, between NEA officials and officials of Bihar State
Power Co., Ltd. at Vidhyut Bhawan, Patna on the issuers of supply or additional Power to Nepal:
K 137 MW

S LT — 2 I = BEDO LT HDTF— 2 Th i1, FHOEEDH S H & i LE &3 E T 5%
FEEL  MBEEECHRE LEFEERLFRBRESDICR> TN,

P+ FILUIR—F
6-32



RNN—IVE SEIFKIAKDEEBAVREI-TSVHEE

INBELET D E 247 MW T/ A3, 2012/13 AEFEIZ ERSICEA S HL7- D 1% 180 MW FREE T
HoT,

F 7. 2012 FEITHEERE ST FERO MOU IZESW T ek 150 MW DB &l A3 5 7= D %
BN ERERT THY . 2015 FET7 ANDEAZEET L FETH S,

- Power Sales Agreement between PTC India Limited and Nepal Electricity Authority (2011)

W E O D FEEIC B LT oFiEimE & L THIE, NEA 25 O - W E OREREREZ A v — L4
% T3 —= o v RARGIRILFIS ] (Nepal-India Joint Committee on Water Resources: JCWR) 735%
BINTWD, FEUYREBOFER - HINHEYEHEE LT 23— UV FETEES

(Nepal-India Joint Standing Technical Committee: JSTC) 23X {E S 4L T\ 5, FFIZ R/ S—/LDEN D
BOBARRET LRI, A > FOBENTLGNOEN AT 52 &0 TN OO EE 2 RE &
po T 5,
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Table 7.3.2-1 Parameters for Base Case Power Demand Forecasting:
GDP Growth Rates, Income Elasticity, and Propensity to Increase Electricity

Fiscal year Sector-wise GDP growth Income or GDP elasticity of electricity demand
Domestic  Industry Commerce  Other  Irrigation | Domestic Industry ~ Commerce Other
Par capita Growth of Growth of Growth of Growthof| Income  Propensity to Propensity to Propensity to
real GDP industry  services, other  agriculture | elasticity for  increase increase increase
growth value etc.value value value electricity  electricity  electricity  electricity
added added added added demand  consumption consumption consumption
(%) (%) (%) (%) (%) wrt. GDP  wrt. GDP  wrt. GDP
at ati at,i ai b bi bi bi
1991/92 157%  16.83% 6.39% 6.39%  -1.06%
1992/93 1.30% 4.76% 7.16% 7.16%  -0.62%
1993/94 5.56% 9.03% 7.15% 7.15% 7.60%
1994/95 0.93% 3.96% 5.57% 557%  -0.33%
1995/96 2.75% 8.30% 5.42% 5.42% 4.42%
1996/97 2.48% 6.36% 4.87% 4.87% 4.13%
1997/98 0.52% 2.31% 6.42% 6.42% 1.04%
1998/99 1.91% 5.99% 5.36% 5.36% 2.72%
S 1999/00 3.70% 8.21% 6.12% 6.12% 4.97%
S 2000/01 2.37% 3.60% 5.97% 5.97% 4.30%
:—; 2001/02 -2.16% 0.86% -2.59%  -2.59% 3.08%
2 2002/03 1.64% 3.09% 4.44% 4.44% 3.33%
< 2003/04 2.43% 1.43% 5.27% 5.27% 4.81%
2004/05 1.34% 3.01% 3.09% 3.09% 3.50%
2005/06 1.32% 4.47% 5.16% 5.16% 1.78%
2006/07 1.44% 3.95% 3.81% 3.81% 0.97%
2007/08 4.15% 1.74% 7.36% 7.36% 5.82%
2008/09 254%  -1.37% 6.30% 6.30% 3.02%
2009/10 2.72% 3.32% 6.35% 6.35% 1.27%
2010/11 3.50%  (tbd) (thd) (thd) (tbd)
2011/12|  (tbd) (tbd) (thd) (thd) (tbd)
Average 2.10% 4.73% 5.24% 5.24% 2.88%
2012/13 2.50% 3.00% 5.50% 5.50% 14 1.2 12 11
2013/14 3.00% 3.60% 5.50% 5.50% 14 1.2 12 11
2014/15 3.50% 4.10% 5.50% 5.50% 14 1.2 12 11
2015/16 3.50% 4.10% 5.50% 5.50% 14 13 1.2 11
2016/17 3.50% 4.60% 5.50% 5.50% 14 13 1.2 11
2017/18 3.50% 4.70% 5.50% 5.50% 1.4 13 1.2 1.1
2018/19 3.50% 4.70% 5.50% 5.50% 14 13 12 11
g 2019/20 4.00% 5.20% 6.00% 5.50% 14 14 1.2 11
2 2020/21 4.10% 5.20% 6.00% 5.50% 14 14 12 11
o 2021/22 4.20% 5.30% 6.00% 6.00% 14 14 12 11
% 2022/23 4.30% 5.50% 6.50% 6.00% 1.4 14 12 11
g 2023/24 4.40% 6.00% 6.50% 6.00% 14 14 12 11
L 2024/25 4.50% 6.00% 6.50% 6.00% 14 14 12 11
2025/26 4.50% 6.00% 6.50% 6.00% 14 1.4 12 11
2026/27 4.50% 6.00% 6.50% 6.00% 14 1.4 12 11
2027/28 4.50% 6.50% 6.50% 6.00% 14 14 12 11
2028/29 4.50% 6.50% 7.00% 6.00% 1.4 1.4 12 11
2029/30 4.50% 6.50% 7.00% 6.00% 14 1.4 12 11
2030/31 4.50% 7.00% 7.00% 6.00% 14 14 12 11
2031/32 4.50% 7.00% 7.00% 6.00% 14 14 12 11
Average 4.00% 5.38% 6.18% 5.78% 1.4 14 1.2 1.1

Note: Shaded fiscal year indicates the year of electricity-tariff-adjustment completion.
Source: Department of roads, Ministry of Physical Planning and Works, Government of Nepal, 2010
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Table 7.3.2-2 Parameters for Base Case Power Demand Forecasting:

Price of Electricity

Fiscal year Change in real electricity price (2011 price) (Rs/KWh)
’g Domestic Industry Commerce Other Irrigation Export
TS Real Change | Real Change | Real Change | Real Change | Real Change | Real Change
C:) price ofreal | price ofreal | price ofreal | price ofreal | price ofreal | price of real
o price price price price price price
CPI AP/ AP/ AP/ AP/
ACPI ACPI ACPI ACPI
1991/92 274 6.51 7.01 11.01 10.39 4.14 6.23
1992/93 295 812 1248 830 1184 1326 1.205 12.05 1.160| 5.10 1.232| 555 0.891
1993/94 319 1044 1286 9.66 1.164| 15.08 1.137| 13.68 1.135| 6.38 1.253] 567 1.021
1994/95 34.3] 1154 1105 11.17 1.157| 15.45 1.025| 14.37 1.051] 7.38 1157 7.20 1.270
1995/96 37.5| 11.19 0969 1045 0.936| 14.81 0.959| 13.67 0.951| 7.27 0.984| 6.33 0.880
1996/97 39.0| 1277 1142 1226 1.172| 16.94 1.144| 1504 1100 877 1.206| 6.38 1.007
1997/98 434 1153 0.903| 10.99 0.897| 15.38 0908 13.36 0.888 7.95 0.907| 6.83 1.072
1998/99 46.6| 10.74  0.931| 10.18 0926/ 14.30 0930 12.18 0.912| 7.34 0923 6.62 0.969
§ 1999/00 47.8| 1175 1.094| 10.70 1.051 16.92 1.183| 14.84 1.219| 12.71 1732 7.22 1.090
= 2000/01 49.1| 12.43  1.058| 12.08 1.129| 12.02 0.711| 18.05 1.216| 861 0.678 6.40 0.887
‘:—; 2001/02 50.6| 13.04 1.049| 11.96 0.990| 17.90 1.489| 1450 0.803| 9.37 1.087| 7.60 1.186
2 2002/03 535/ 12.98 0.996| 12.00 1.004| 18.05 1.008| 14.64 1.010 9.27 0.990| 7.87 1.036
< 2003/04 55.0 12.75 0982 1155 0.962| 1659 0.919| 1450 0.990 890 0.960| 8.68 1.103
2004/05 58.7| 11.20 0.878| 10.70 0.926| 15.77 0.951| 1291 0.890| 5.84 0.657| 9.37 1.080
2005/06 63.2| 10.62 0.948| 10.03 0.938| 14.23 0.902| 12.32 0955 6.89 1178/ 9.50 1.013
2006/07 67.0 10.06 0947 9.31 0.928/ 1356 0.953| 11.64 0945 6.66 0.967| 833 0.876
2007/08 743 910 0904 828 0.889] 1220 0.899] 9.84 0845 5838 0.882] 8.08 0.971
2008/09 830/ 809 0890 750 0.906] 1141 0936 852 0.866| 540 0.919] 7.68 0.950
2009/10 912 717 0886 692 0.922| 10.07 0883 7.98 0936 691 1281 883 1.150
2010/11 100.0; 6.65 0928 6.26 0.905| 9.30 0.924| 7.27 0911| 448 0.649] 7.80 0.883
2011/12 108.3] 6.03 0907/ 590 0.942] 9.00 0967] 644 0886 399 0.890] 7.00 0.898
Average 10.22 1.00] 9.68 0996 1397 1.002| 1229 0.983] 7.11 1.027] 739 1012
2012/13 6.64 1100, 6.49 1100 9.36 1.040| 7.02 1.090 4.43 1110{ 7.21  1.030
2013/14 730 11000 7.14 1100 9.73 1.040, 7.65 1.090 496 1120 7.57 1.050
2014/15 810 1.110, 792 1.110( 10.12 1.040, 834 1.090 556 1120 7.95 1.050
2015/16 899 1110, 879 1110( 10.63 1.050, 9.17 1.100 6.28 1130 835 1.050
2016/17 9.98 1110, 9.76 1.110( 11.16 1.050, 10.09 1.100 7.10 1130 8.60 1.030
2017/18 1098 1.100] 10.83 1.110/ 11.61 1.040[ 11.10 1.100] 8.02 1.130 8.86  1.030
2018/19 12.00 1.093] 12.00 1.108) 12.00 1.034| 12.00 1.081] 9.00 1.122| 9.00 1.016
g 2019/20 12.00 1.000] 12.00 1.000f 12.00 1.000{ 12.00 1.000f 9.00 1.000 9.00 1.000
2 202021 12.00 1.000] 12.00 1.000f 12.00 1.000{ 12.00 1.000f 9.00 1.000 9.00  1.000
5 202122 12.00 1.000] 12.00 1.000f 12.00 1.000{ 12.00 1.000f 9.00 1.000 9.00 1.000
% 2022/23 12.00 1.000] 12.00 1.000f 12.00 1.000{ 12.00 1.000f 9.00 1.000 9.00  1.000
g 2023/24 12.00 1.000] 12.00 1.000| 12.00 1.000{ 12.00 1.000f 9.00 1.000 9.00  1.000
L 2024/25 12.00 1.000] 12.00 1.000f 12.00 1.000{ 12.00 1.000f 9.00 1.000 9.00  1.000
2025/26 12.00 1.000] 12.00 1.000| 12.00 1.000{ 12.00 1.000f 9.00 1.000 9.00 1.000
2026/27 12.00 1.000] 12.00 1.000f 12.00 1.000{ 12.00 1.000f 9.00 1.000 9.00 1.000
2027/28 12.00 1.000] 12.00 1.000f 12.00 1.000{ 12.00 1.000f 9.00 1.000 9.00 1.000
2028/29 12.00 1.000] 12.00 1.000f 12.00 1.000{ 12.00 1.000f 9.00 1.000 9.00 1.000
2029/30 12.00 1.000] 12.00 1.000| 12.00 1.000{ 12.00 1.000f 9.00 1.000 9.00  1.000
2030/31 12.00 1.000] 12.00 1.000f 12.00 1.000( 12.00 1.000f 9.00 1.000 9.00  1.000
2031/32 1200 1.000] 12.00 1.000] 12.00 1.000{ 12.00 1.000f 9.00 1.000 9.00 1.000
Average 11.00 1.036] 10.95 1.037) 1153 1.015] 11.07 1.033] 812 1.043] 873 1013

Note: Shaded fiscal year indicates the year of electricity-tariff-adjustment completion.

Prepared by JICA Study Team based on information provided by Central Bureau of Statistics
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Table 7.3.2-3 Parameters for Base Case Power Demand Forecasting:
Price Elasticity and Other Parameters

Fiscal year Price elasticity for electricity consumption Other parameters
Domestic  Industry Commerce  Other Domestic Industry Irrigation Export
New Annual New large | Annual New | Annual
connection  demand project | growth irrigation| growth
per year pernewly  (NEA of project |of export

connected estimate in | irrigation

consumer 2008) load

(No.) (KWh) (GWh) (%) (GWh) (%)
c c c c AN dq ALy a AAb a
1991/92 815

1992/93 34,260 699 -12.97% -45.98%
1993/94 32,477 680 -19.54% 9.49%
1994/95 32,179 691 42.45% -21.85%
1995/96 34,968 697 -9.21% 120.41%
1996/97 31,731 706 11.51% 15.17%
1997/98 44,780 691 3.81% -32.74%
1998/99 45,358 692 -21.39% -4.82%
S 1999/00 49,846 726 -31.05% 48.07%
5 2000/01 69,993 727 81.68% 32.63%
:—; 2001/02 135,233 651 2.51% 6.24%
£ 2002/03 82,014 658 2.27% 43.62%
< 2003/04 80,165 664 5.64% -26.54%
2004/05 103,021 681 57.81% -21.62%
2005/06 113,555 657 -8.96% -12.78%
2006/07 111,958 667 5.41% -20.38%
2007/08 111,001 642 16| -2.29% -21.82%
2008/09 144,761 570 08| 2.73% -22.83%
2009/10 180,556 625 42.2 | 16.29% 61.86%
2010/11 173,959 600 37.2| 47.91% -58.57%
2011/12 253,439 608 27.2 [ -22.00% -86.75%
Average 93,263 674 21.8| 7.63% -1.96%
2012/13 -0.4 -0.3 -0.1 0.0 262,751 400 40.5| 6.00% 421 1.00%
2013/14 -0.4 -0.3 -0.1 0.0 272,063 400 26.5| 6.00% 42| 1.00%
2014/15 -0.4 -0.3 -0.1 0.0| 281,376 400 26.6| 6.00% 42| 1.00%
2015/16 -0.4 -0.3 -0.1 0.0| 290,688 400 26.6| 6.00% 42| 1.00%
2016/17 -0.4 -0.3 -0.1 0.0 300,000 400 26.6| 5.00% 42| 1.00%
2017/18 -0.4 -0.3 -0.1 0.0 300,000 400 26.6] 5.00% 421 1.00%
2018/19 -0.4 -0.3 -0.1 0.0 300,000 650 26.6] 5.00% 42| 1.00%
g 2019/20 -0.4 -0.3 -0.1 0.0 300,000 650 26.6] 5.00% 421 1.00%
2 2020/21 -0.4 -0.3 -0.1 0.0 300,000 650 26.6] 5.00% 42| 1.00%
2 2021722 -0.4 -0.2 -0.1 0.0 150,000 650 5.00% 42| 1.00%
% 2022/23 -0.4 -0.2 -0.1 0.0 150,000 650 5.00% 42| 1.00%
g 2023/24 -0.4 -0.2 -0.1 0.0 150,000 650 5.00% 42| 1.00%
L 2024/25 -0.4 -0.2 -0.1 0.0 150,000 650 5.00% 42| 1.00%
2025/26 -0.4 -0.2 -0.1 0.0 100,000 650 5.00% 42| 1.00%
2026/27 -0.4 -0.2 -0.1 0.0 100,000 650 5.00% 421 1.00%
2027/28 -0.4 -0.2 -0.1 0.0 100,000 650 5.00% 42| 1.00%
2028/29 -0.4 -0.2 -0.1 0.0 100,000 650 5.00% 42| 1.00%
2029/30 -0.4 -0.2 -0.1 0.0 50,000 650 5.00% 42| 1.00%
2030/31 -0.4 -0.2 -0.1 0.0 50,000 650 5.00% 42| 1.00%
2031/32 -0.4 -0.2 -0.1 0.0 50,000 650 5.00% 421 1.00%
Average -0.4 -0.2 -0.1 0.0| 187,844 575 28.1] 5.20% 421 1.00%

Note: Shaded fiscal year indicates the year of electricity-tariff-adjustment completion.
Prepared by JICA Study Team based on information provided by Central Bureau of Statistics
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Table 7.3.2-4 2773 & 360 | 2010/11 4 FE D A-EFH OB fiks (RAEEFRFY 6.65 Rs/kWh,
#5H 6.26 Rs/kWh,
R 7.80 Rs/kWh) |
ZNENOE D 2012/13 45 O F itk & L=,

Rs/kWh.,

T 2012 FEI2AT

(IS

PEZE

PH¥ « H— b R EBFY 9.30 Rs/kWh, 7 Ofth#FH 7.27 Rs/IkWh, HEREESFY 4.48
DIV 20% DS H| X i &2 B L,
I L2 L B NEA O D EEH

O RCHEIEMS A2, RAEIM, PEXETM, pb¥E - —EXE;M, 2 oMM Iiz->v T 12.00

Rs/kWh & U, F 7= & & s HERF9 12>V T 9.00 Rs/kwh & L
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E LT,

N A= AT,

2018/19 4

IZkn,
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Table 7.3.2-4 Base Case, High Case, and Low Case Parameters: Pricing of Power
No. Fiscal  Tariff Change in real electricity price (2011 price) (Rs/kwWh)
year adjustment Domestic Industry Commerce Other Irrigation Export
year |Target price 12.00| Target price 12.00| Target price 12.00 | Target price 12.00| Target price Target price
Pt Pt Pt Pt Pt Pt
Base High Low |Base High Low |Base High Low |Base High Low |Base High Low|Base High Low
case case case | case case case |case case case [case case case |case case case|case case case
1 2012/13 6.64 6.94 6.46| 6.49 6.78 6.31| 9.36 9.54 9.27| 7.02 7.28 6.82| 4.43 4.67 4.31| 7.21 7.21 7.14
2 2013/14 730 7.98 691 7.14 7.80 6.75 9.73 10.11 9.55| 7.65 8.29 7.23| 496 5.51 4.66| 7.57 7.57 7.29
3 2014/15 8.10 9.18 7.39| 7.92 897 7.22/10.12 10.72 9.83| 834 9.45 7.67| 556 6.50 5.03| 7.95 8.03 7.43
4 2015/16 8.99 10.55 7.91] 8.79 10.40 7.73/10.63 11.36 10.13| 9.17 10.68 8.13| 6.28 7.67 5.43| 8.35 8.51 7.58
5 2016/17 High case | 9.98 12.00 8.46| 9.76 12.00 8.27|11.16 12.00 10.43/10.09 12.00 8.62| 7.10 9.00 5.92| 8.60 9.00 7.81
6 2017/18 10.98 12.00 9.05(10.83 12.00 8.85/11.61 12.00 10.75/11.10 12.00 9.22| 8.02 9.00 6.45| 8.86 9.00 8.04
7 2018/19 Base case |12.00 12.00 9.78/12.00 12.00 9.56|12.00 12.00 11.07|12.00 12.00 9.86| 9.00 9.00 7.03| 9.00 9.00 8.28
8 2019/20 12.00 12.00 10.56(12.00 12.00 10.32(12.00 12.00 11.40(12.00 12.00 10.55| 9.00 9.00 7.67| 9.00 9.00 8.53
9 2020/21 12.00 12.00 11.30| 12.00 12.00 11.15|12.00 12.00 11.7412.00 12.00 11.29 9.00 9.00 8.36| 9.00 9.00 8.79
10 2021/22 Low case |12.00 12.00 12.00| 12.00 12.00 12.00|12.00 12.00 12.00|12.00 12.00 12.00| 9.00 9.00 9.00 9.00 9.00 9.00
11 2022/23 12.00 12.00 12.00(12.00 12.00 12.00(12.00 12.00 12.00|12.00 12.00 12.00| 9.00 9.00 9.00| 9.00 9.00 9.00
12 2023/24 12.00 12.00 12.00(12.00 12.00 12.00(12.00 12.00 12.00|12.00 12.00 12.00| 9.00 9.00 9.00| 9.00 9.00 9.00
13 2024/25 12.00 12.00 12.00(12.00 12.00 12.00(12.00 12.00 12.00|12.00 12.00 12.00| 9.00 9.00 9.00| 9.00 9.00 9.00
14 2025/26 12.00 12.00 12.00(12.00 12.00 12.00(12.00 12.00 12.00|12.00 12.00 12.00| 9.00 9.00 9.00| 9.00 9.00 9.00
15 2026/27 12.00 12.00 12.00(12.00 12.00 12.00(12.00 12.00 12.00|12.00 12.00 12.00| 9.00 9.00 9.00| 9.00 9.00 9.00
16 2027/28 12.00 12.00 12.00(12.00 12.00 12.00(12.00 12.00 12.00|12.00 12.00 12.00| 9.00 9.00 9.00| 9.00 9.00 9.00
17 2028/29 12.00 12.00 12.00(12.00 12.00 12.00(12.00 12.00 12.00|12.00 12.00 12.00| 9.00 9.00 9.00| 9.00 9.00 9.00
18 2029/30 12.00 12.00 12.00(12.00 12.00 12.00(12.00 12.00 12.00|12.00 12.00 12.00| 9.00 9.00 9.00| 9.00 9.00 9.00
19 2030/31 12.00 12.00 12.00(12.00 12.00 12.00(12.00 12.00 12.00|12.00 12.00 12.00| 9.00 9.00 9.00| 9.00 9.00 9.00
20 2031/32 12.00 12.00 12.00{12.00 12.00 12.00/12.00 12.00 12.00|12.00 12.00 12.00] 9.00 9.00 9.00| 9.00 9.00 9.00
Average 11.00 11.33 10.4910.95 11.30 10.41]11.53 11.68 11.31|11.07 11.38 10.57| 8.12 8.42 7.69| 8.73 8.76 8.49
Note: 1) Prices in 2011/12 are the same as the actual average prices in 2010/11.

2) Shaded fiscal year indicates the year of electricity-tariff-adjustment completion.
Prepared by JICA Study Team.
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Table 7.3.2-5 Base Case, High Case, and Low Case Parameters:
GDP Growth by Sector

No. Fiscal Tariff Sector-wise GDP growth

year adjustment Domestic Industry Commerce Other
year Par capita real GDP | Growth of industry | Growth of services, |Growth of other value

growth value added etc.value added added

(%) (%) (%) (%)

at ati ati ati

Base High Low | Base High Low | Base High Low | Base High Low
case case case | case case case | case case case | case case case
1 2012/13 2.50% 2.50% 2.50%|3.00% 3.00% 3.00%|5.50% 5.50% 5.50%|5.50% 5.50% 5.50%
2 2013/14 3.00% 3.00% 3.00%|3.60% 3.60% 3.60%|5.50% 5.50% 5.50%|5.50% 5.50% 5.50%
3 2014/15 3.50% 3.50% 3.50%|4.10% 4.10% 4.10%|5.50% 5.50% 5.50%|5.50% 5.50% 5.50%
4 2015/16 3.50% 3.50% 3.50%|4.10% 4.10% 4.10%|5.50% 5.50% 5.50%|5.50% 5.50% 5.50%
5 2016/17 High case |3.50% 3.50% 3.50%|4.60% 4.60% 4.60%|5.50% 5.50% 5.50%|5.50% 5.50% 5.50%
6 2017/18 3.50% 4.00% 3.50%|4.70% 5.20% 4.70%|5.50% 6.00% 5.50%|5.50% 5.50% 5.50%
7 2018/19 Base case | 3.50% 4.00% 3.50%|4.70% 5.20% 4.70%|5.50% 6.00% 5.50%|5.50% 5.50% 5.50%
8 2019/20 4.00% 4.00% 3.50%]5.20% 5.20% 4.70%]6.00% 6.00% 5.50%]5.50% 5.50% 5.50%
9 2020/21 4.10% 4.00% 3.50%)]5.20% 5.50% 4.70%]6.00% 6.50% 5.50%]5.50% 5.50% 5.50%
10 2021/22 Low case (4.20% 4.00% 4.00%|5.30% 6.00% 4.70%|6.00% 6.50% 5.50%|6.00% 6.00% 6.00%
11 2022/23 4.30% 4.30% 4.20%]5.50% 6.00% 5.00%]6.50% 6.50% 5.50%]6.00% 6.00% 6.00%
12 2023/24 4.40% 4.50% 4.40%)6.00% 6.00% 5.00%]6.50% 6.50% 6.00%|6.00% 6.00% 6.00%
13 2024/25 4.50% 4.50% 4.50%]6.00% 6.00% 5.00%]6.50% 6.50% 6.00%|6.00% 6.00% 6.00%
14 2025/26 4.50% 5.00% 4.50%]6.00% 6.50% 5.50%]6.50% 7.00% 6.00%|6.00% 6.00% 6.00%
15 2026/27 4.50% 5.00% 4.50%]6.00% 6.50% 5.80%]6.50% 7.00% 6.00%]6.00% 6.00% 6.00%
16 2027/28 4.50% 5.00% 4.50%]6.50% 6.50% 6.04%]6.50% 7.00% 6.00%|6.00% 6.00% 6.00%
17 2028/29 4.50% 5.00% 4.50%]6.50% 7.00% 6.10%]7.00% 7.00% 6.00%]6.00% 6.00% 6.00%
18 2029/30 4.50% 6.00% 4.50%]6.50% 8.00% 6.20%]7.00% 8.00% 6.00%]6.00% 6.00% 6.00%
19 2030/31 4.50% 7.00% 4.50%|7.00% 8.00% 6.20%]7.00% 8.00% 6.00%|6.00% 6.00% 6.00%
20 2031/32 4.50% 8.00% 4.50%]7.00% 8.00% 6.20%]7.00% 8.00% 6.00%)6.00% 6.00% 6.00%
Average 4.00% 4.52% 3.93%)5.38% 5.75% 5.00%]6.18% 6.50% 5.73%)5.78% 5.78% 5.78%

Note: 1) Prices in 2011/12 are the same as the actual average prices in 2010/11.
2) Shaded fiscal year indicates the year of electricity-tariff-adjustment completion.

Prepared by JICA Study Team.
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Prepared by JICA Study Team.
Figure 7.3.3-1 Comparison between Various Base Case Power Demand Forecasts
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Prepared by JICA Study Team.

Figure 7.3.3-2 Comparison between Various Base Case Peak Load Forecasts
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Table 7.3.3-1 Comparison between Various Base Case Power Demand Forecasts

(GWh)
Fiscal year Organization and year of forecasting Actual Load Estimated
EDF JICA NEA WB aApp™? NEA jica?  power shed power
1991 1991 1993 1993 1997 2008 2012 Supply estemate demand
Base
case
a b c d e f g h i j=h+i
1991/92 820 843 971 971
1992/93 928 961 954 954
1993/94 1,015 1,059 1,062 1,050 1,020 1,020
1994/95 1,146 1,210 1,219 1,163 1,106 1,106
1995/96 1,244 1,338 1,366 1,254 1,250 1,250
1996/97 1,374 1,493 1546 1,382 1,279 1,355 1,355
1997/98 1,437 1576 1,645 1,448 1,349 1,359 1,359
1998/99 1,578 1,747 1,839 1,598 1,478 1,451 1,451
1999/00 1,734 1,939 2,036 1,764 1,617 1,672 1,672
2000/01 1,894 2,149 27244 1,942 1,788 1,844 1,844
2001/02 2,052 2,328 2,465 2,145 1,967 2,048 2 2,050
2002/03 2,211 2,520 2,703 2,373 2,110 2,244 0 2,244
2003/04 2,382 2,727 2971 2,629 2,300 2,359 1 2,360
2004/05 2,566 2,950 3,266 2,913 2,502 2,617 3 2,619
2005/06 2,765 3,192 3591 3,227 2,702 2,751 8 2,759
2006/07 2,971 3,424 3,952 3,567 2,922 3,019 103 3,122
2007/08 3,208 3,692 4,356 3,954 3,150 3,155 350 3,506
2008/09 3,456 3,970 4,805 4,376 3,377 3,620 3,100 972 4,072
2009/10 3,724 4,268 5,302 4,843 3,637 4,018 3,675 701 4,376
2010/11 4,012 4,589 5851 5,357 3,914 4,431 3,827 1,084 4912
2011/12 6,458 5,923 4,205 4,851 4,146 1,233 5380
2012/13 7,144 6566 4514 5350 5,607
2013/14 7,920 7,296 4,840 5860 5,818
2014/15 8,782 8,108 5,185 6,404 6,049
2015/16 9,738 9,011 5,550 6,984 6,294
< 2016/17 10,796 10,013 5,937 7,604 6,556
2 2017/18 11,972 11,128 6,347 8,219 6,836
% 2018/19 13,274 12,367 6,782 8,870 7,176
£ 2019/20 14,719 13,744 7,244 9,563 7,823
g 2020/21 10,300 8,504
2 2021/22 11,054 9,252
% 2022/23 11,929 9,881
O 2023/24 12,870 10,572
= 2024125 13,882 11,447
L 2025/26 14,971 12,364
Q 2026/27 16,143 13,325
2027/28 17,404 14,386
2028/29 15,531
2029/30 16,744
2030/31 18,066
2031/32 19,493

Note: 1) The forecasts were made by Norconsult. 2) The forecasts were made by JICA Study Team. 3)
Estimated energy demand and required capacity by the Study Team are indicated by bold letters.

Prepared by JICA Study Team.
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Table 7.3.3-2 Comparison between Various Base Case Peak Load Forecasts

(Mw)
Fiscal year Organization and year of forecasting Actual Load Estimated
EDF JICA NEA WB app™ NEA jca? peak shed peak load
1991 1991 1993 1993 1997 2008 2012 load  estemate
Base
case
a b c d e f g h i j=h+i
1991/92 200 185 216 216
1992/93 219 204 214 214
1993/94 229 240 223 249 231 231
1994/95 244 265 245 276 244 244
1995/96 266 293 269 311 275 275
1996/97 287 321 296 349 293 300 300
1997/98 310 352 326 387 308 317 317
1998/99 336 385 359 430 337 326 326
1999/00 363 422 395 475 369 352 352
2000/01 392 462 436 520 408 391 391
2001/02 429 495 470 570 449 416 11 426
2002/03 473 536 506 621 482 470 0 470
2003/04 522 581 545 679 525 495 20 515
2004/05 579 629 587 743 571 514 38 552
2005/06 643 681 632 813 617 533 70 603
2006/07 713 733 681 891 667 584 65 648
2007/08 785 790 733 977 719 553 169 722
2008/09 866 852 790 1,071 771 793 428 385 813
2009/10 955 918 850 1,176 831 879 483 402 885
2010/11 1,052 989 916 1,292 894 967 510 436 946
2011/12 1,160 1420 960 1,057 579 448 1,027
2012/13 1,280 1,565 1,031 1,163 1,231
2013/14 1,416 1,729 1,105 1,272 1,277
2014/15 1,568 1,909 1,184 1,387 1,328
2015/16 1,736 2,109 1,267 1510 1,382
< 2016/17 1,921 2,329 1,355 1,641 1,439
2 2017/18 2,134 2,572 1,449 1,770 1,501
% 2018/19 2,371 2,841 1548 1,907 1575
£ 2019/20 2,634 3,137 1,654 2,052 1,717
8 2020/21 2,206 1,867
£ 2021/22 2,363 2,031
% 2022/23 2,545 2,169
O 2023/24 2,741 2,321
= 2024/25 2,951 2513
L 2025/26 3,177 2,714
Q 2026/27 3,419 2,925
2027/28 3,679 3,158
2028/29 3,410
2029/30 3,676
2030/31 3,966
2031/32 4,279

Note: 1) The forecasts were made by Norconsult. 2) The forecasts were made by JICA Study Team. 3)
Estimated energy demand and required capacity by the Study Team are indicated by bold letters. 4)
Shaded fiscal year indicates the year of electricity-tariff-adjustment completion.

Prepared by JICA Study Team.
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Table 7.3.3-3 Base Case Power Demand Forecasts by Sectors

Fiscal

Domestic load forecast

Industrial load forecast

Commercial load

Other load forecast

Irrigation and water

Total Nepal load

Energy export load

Total load determined by market

year forecast supply load forecast forecast forecast
3 2 s |3 2 - 3 2 - |3 2 - |3 2 - | B 2 s |3 2 s | B 2 - Growth
S gS sf|eS gS sf s g sE|sS s sE|22 g sE|ES g s E|eS g sf|eg g s ¢
38 SE 8|38 SE S 38398 L2838 398 8|38 35 8|38 35 8|38 35 28|38 35 °s8
(GWh) (GWh) (GWh)|(GWh) (GWh) (GWh) (GWh) (GWh) (GWh)|(GWh) (GWh) (GWh)[(GWh) (GWh) (GWh)|(GWh) (GWh) (GWh)|(GWh) (GWh) (GWh)|(GWh) (GWh) (GWh) (%)
1991/92 275 275 246 246 45 45 57 57 28 28 652 652 85 85 737 737
1992/93| 260 260 | 274 274 48 48 58 58 24 24| 663 663 46 46| 709 709 -4%
1993/94( 275 275 304 304 49 49 59 59 19 19 706 706 51 51 757 757 7%
1994/95( 302 302 328 328 59 59 69 69 28 28 785 785 39 39 825 825 9%
1995/96 329 329 359 359 63 63 74 74 25 25 850 850 87 87 937 937 14%
< 1996/97| 355 355| 377 377 68 68 83 83 28 28| 910 910 100 100 | 1,011 1,011 8%
% 1997/98 379 379 414 414 71 71 91 91 29 29 984 984 67 67| 1,051 1,051 4%
g 1998/99 411 411 441 441 7 7 98 98 23 23| 1,049 1,049 64 64| 1,114 1114 6%
2 1999/00( 467 467 508 508 82 82 101 101 16 16| 1,174 1174 95 95| 1,269 1,269 14%
§ 2000/01 518 518 521 521 9 94 119 119 29 29| 1,281 1,281 126 126 | 1,407 1,407 11%
7: 2001/02( 552 1 553 597 1 597 90 0 91 132 0 132 29 0 29| 1,400 2 1402 134 0 134 | 1534 2 1536 9%
% 2002/03( 612 0 612 630 0 630 93 0 93 140 0 140 30 0 30| 1,505 0 1505 192 0 192 | 1,697 0 1,697 10%
= 2003/04| 671 0 671 690 0 690 108 0 108 154 0 154 32 0 32| 1,654 1 1655 141 0 141 | 1,795 1 1,79% 6%
'3 2004/05( 758 1 759 764 1 765 109 0 109 172 0 172 50 0 50| 1,854 2 1856 111 0 111 | 1,964 2 1966 9%
< 2005/06| 806 2 808 786 2 788 120 0 121 179 1 180 46 0 46| 1,936 6 1942 97 0 97| 2,033 6 2038 4%
2006/07( 893 32 925 849 30 879 142 5 147 195 7 202 48 2 50| 2127 75 2,202 7 0 77| 2,204 75 2,279 12%
2007/08( 931 106 1,038 901 103 1,004 154 18 172 217 25 241 47 5 52| 2,250 257 2,507 60 0 60 | 2,310 257 2,567 13%
2008/09( 909 291 1,200 846 271 1117 146 47 193 209 67 276 48 15 64| 2,158 691 2,849 46 0 46| 2,205 691 2,896 13%
2009/10( 1,109 218 1327 960 189 1,149 187 37 224 214 42 256 56 11 67| 2526 496 3,023 75 0 75| 2,602 496 3,098 %
2010/11 1,169 335 1,504 | 1,002 287 1289 204 58 263 239 68 307 83 24 107 | 2,697 773 3,469 31 0 31| 2,728 773 3,500 13%
2011/12| 1340 399 1739 1124 335 1459 241 72 313| 268 80 348 65 19 84| 3038 905 3942 4 0 4] 3042 905 3947 13%
2012/13 1,785 1,509 332 369 93 4,089 4 4,093 4%
2013/14 1,898 1,556 353 392 103 4,301 4 4,305 5%
2014/15 2,020 1,609 374 415 113 4,533 4 4,537 5%
& 2015/16 2,147 1,669 397 441 124 4,779 4 4,783 5%
S 2016/17 2,279 1,741 421 467 135 5,044 4 5,048 6%
2 2017/18 2422 1817 447 496 146 5,328 4 5,332 6%
g 2018/19 2,610 1897 475 526 157 5,664 4 5,669 6%
:{ 2019/20 2,956 2,061 510 557 169 6,254 4 6,258 10%
O 2020/21 3,327 2,238 546 591 182 6,884 5 6,888 10%
2. 2021/22 3,674 2,404 586 630 195 7489 5 7494 9%
; 2022/23 3,996 2,589 631 672 209 8,097 5 8,102 8%
§ 2023/24 4343 2,806 680 716 224 8,770 5 8,775 8%
§ 2024/25 4,718 3,042 734 763 240 9,496 5 9,501 8%
5 2025/26 5,099 3,298 791 814 256 10,257 5 10,262 8%
S, 2026127 5,488 3,575 852 867 273 11,055 5 11,060 8%
& 2027/28 5,901 3,900 919 924 291 11,935 5 11,940 8%
2028/29 6,340 4,255 996 986 309 12,886 5 12,891 8%
2029/30 6,791 4,642 1,080 1,051 329 13,892 5 13,897 8%
2030/31 7,252 5,097 1,170 1,120 350 14,990 5 14,995 8%
2031/32 7,743 5,597 1,269 1194 372 16,174 5 16,179 8%

Prepared by JICA Study Team

BEACL — G AMBEOIENAEE B~ %



RNN—IVE SEIFKIAKDEEBAVREI-TSVHEE

Table 7.3.3-4 Base Case Forecast of Peak Load based on the Power Demand Forecast

Total energy demand Annual total generation requirement forecast System System peak load forecast
determined by market = Load
w *
% o 5 - Factor 5 E £
;<>\ e bl - o o o X £
S £ = E 5 = o 3 2 E
T = < S
5 33 5 |3 £ B E - X
T 55 O 2ol 8 2 = £ £ g 2 58
. |3 5= 3 25 8 £ & 2 3 s 2 3 22
< =~ -8 3 SE|l 2 P 2 2 2 3 O S o
[ ke} o 2 2 = 2| o . o T o > i< D =]
> 2 85 & <s|eEl=® § = £ £5 Z - € & I_ £ 5 o
5|8 c3 § Z|gElz = TE 523 F B 2 2:33% e 2%
iT g fiec @ ola8 1 & X3 06 <5 B © < 0 fieg e o a8
(GWh) (GWh (GWh) (%) | (%) |(GWh (GWh) (GWh) (%) (GWh) (GWh) (%) | (%) |(MW) (%) (MW) (MW) (%) (date)
a b=j*(1- c=atb d |[e=(h-| f [s} h=f-g i j k=h+j I |m=h*10{ n o] p g=ntp r S
e) a)h 00/(n*8
1991/92| 737 737 24% | 981 10 " 971 971 51.3%| 216 216
1992/93] 709 709 -4% | 26% | 963 10 5 954 -2% 954 -2%| 50.9%| 214 -1% 214 -1%
1993/94]| 757 757 7% | 26% | 1031 10 " 1,020 7% 1020 7%| 50.4%| 231 8% 231 8%
1994/95] 825 825 9% | 25% | 1117 11 " 1106 8% 1106 8%| 51.8%| 244 6% 244 6%
1995/96| 937 937 14% | 25% | 1,263 13 5 1250 13% 1250 13%| 51.9%| 275 13% 275 13%
1996/97] 1,011 1011 8% | 25% | 1369 14 "> 1355 8% 1355 8%| 51.5%| 300 9% 300 9%
1997/98] 1,051 1051 4% | 23% | 1373 14 ™ 1359 0% 1359 0%| 49.0%| 317 6% 317 &%
_§ 1998/99] 1,114 1114 6% | 23% | 1475 24 1451 7% 1451 7%| 50.8%| 326 3% 326 3%
E 1999/00] 1,269 1269 14% | 24% | 1,701 30 1672 15% 1672 15%| 54.2%| 352 8% 352 8%
>
é 2000/01| 1,407 1407 11% | 24% | 1,868 24 ™5 1844 10% 1844 10%| 53.8%| 391 11% 391 11%
i 2001/02| 1,534 2 1536 9% | 25% | 2,066 19 2,048 11% 2 2050 11%| 56.3%| 416 6% 11 426 9% Dec 12,2001
§ 2002/03| 1,697 0 1697 10% | 24% | 2261 18 2,244 10% 0 2244 9%| 54.5%| 470 13% 0 470 10% Nov 28, 2002
% 2003/04| 1,795 1 1796 6% | 24% |2381 22 "5 2359 5% 1 2360 5%| 54.4%| 495 5% 20 515 10% Dec 30, 2003
i‘j 2004/05| 1,964 2 1966 9% | 25% | 2643 26 5 2617 11% 3 2619 11%| 58.1%| 514 4% 38 552 7% Jan 25, 2005
2005/06| 2,033 6 2038 4% | 26% |2781 30 2,751 5% 8 2759 5%| 58.9%| 533 4% 70 603 9% Jan 12, 2006
2006/07| 2,204 75 2279 12% | 27% | 3,052 33 3019 10% 103 3,122 13%| 59.0%| 584 9% 65 648 7% Dec 21, 2006
2007/08| 2,310 257 2567 13% | 27% | 3186 31 3155 4% 350 3506 12%| 65.2%| 553 -5% 169 722 11% Dec 31, 2007
2008/09| 2,205 691 2,896 13% | 29% | 3,131 31 3100 -2% 972 4072 16%| 82.8%| 428-23% 385 813 13% Jan 20, 2009
2009/10| 2,602 496 3,098 7% | 29% | 3,712 37 3675 19% 701 4376 7%| 86.8%| 483 13% 402 885 9% Jan 19,2010
2010/11| 2,728 773 3500 13% | 29% | 3,858 31 3827 4% 1,084 4912 12%| 85.7%| 510 6% 436 946 7% Jan 28, 2011
2011/12| 3,042 905 3947 13% | 27% | 4179 32 4146 8% 1233 5380 10%| 81.8%| 579 13% 448 1,027 9% Jan 13,2012
Average 9% | 26% 8% 9%| 62.2% 5% 8%
2012/13 4093 4% | 27% 5,607 4%| 52.0% 1,231 20%
2013/14 4305 5% | 26% 5,818 4%| 52.0% 1,277 4%
2014/15 4537 5% | 25% 6,049  4%| 52.0% 1,328 4%
2015/16 4,783 5% | 24% 6,294  4%| 52.0% 1,382 4%
’ﬁ 2016/17 5048 6% | 23% 6,556  4%| 52.0% 1,439 4%
< 2017/18 5332 6% | 22% 6,836  4%| 52.0% 1,501 4%
£ 2018/19 5669 6% | 21% 7,176 5%| 52.0% 1575 5%
& 2019/20 6,258 10% | 20% 7,823  9%| 52.0% 1,717 9%
S 2020/21 6,888 10% | 19% 8,504 9%| 52.0% 1,867 9%
= 202122 7494 9% | 19% 9,252 9%| 52.0% 2,031 9%
2 2022123 8102 8% | 18% 9,881 7%| 52.0% 2,169 7%
§ 2023/24 8775 8% | 17% 10,572 7%| 52.0% 2,321 7%
g 2024/25 9501 8% | 17% 11,447 8%| 52.0% 2,513 8%
‘g 2025/26 10262 8% | 17% 12,364 8%| 52.0% 2,714 8%
L 2026/27 11,060 8% | 17% 13,325 8%| 52.0% 2,925 8%
 2027/28 11,940 8% | 17% 14,386  8%| 52.0% 3,158 8%
2028/29 12891 8% | 17% 15,531 8%| 52.0% 3,410 8%
2029/30 13897 8% | 17% 16,744  8%| 52.0% 3,676 8%
2030/31 14995 8% | 17% 18,066 8%| 52.0% 3,966 8%
2031/32 16179 8% | 17% 19,493  8%| 52.0% 4,279 8%
Average 8% | 20% %] 52.0% %

Note: 1) Source: NEA annual reports. 2) Source: NEA annual reports. Available energy includes import from India. 3) The
average system load factor from FY 1991/92 to 2000/01 is 52% which is used for the 20 year JICA forecast. The high
system load factors shown in FY2001/02 through FY2011/12 are due to the load shedding which made attained load
curves flatter than the load curves estimated with lost supply by load shedding. 4) Source: NEA annual reports. 5)
Estimated by the study team. Other values are obtained from NEA annual reports. 6) Shaded fiscal year indicates the year
of electricity-tariff-adjustment completion. 7) Estimated energy demand and required capacity are indicated by bold

letters.
Prepared by JICA Study Team.

P+ FILUIR—F



8T-L

4= MANL L C

Table 7.3.3-5 Base Case Power Demand Structure and Growth Rates by Sectors

Fiscal year | Domestic load forecast | Industrial load forecast Commercial load Other load forecast Irrigation and water Total Nepal load Energy export load Total load determined
forecast supply load forecast forecast forecast by market
= = = = = k=] = =
T 22,5 % 292,85 % 22,8 % 32,8 % 3 2.8 T 2 e.,8 T 3 2.8 % 3 =.sm
S 6 s£€2 3 6 =88 3 6 s8££ 3 6 =82 3 6 s££€:2 3 6 =£€3 3 6 =€ 3 o6 =€z
(GWh) (%) (%) [(GWh) (%) (%) [(GWh) (%) (%) [(GWh) (%) (%) [(GWh) (%) (%) [(GWh) (%) (%) [(GWh) (%) (%) [(GWh) (%) (%)

1991/92| 275 37.3 246 33.4 45 6.1 57 7.8 28 3.8 652 88.4 85 11.6 737 100.0
1992/93| 260 -56 36.6| 274 111 386 48 53 6.7 58 09 8.2 24 -13.0 34| 663 17 935 46  -46.0 65| 709 -38 100.0
1993/94| 275 5.9 36.4 304 11.0 40.2 49 29 6.5 59 11 7.7 19 -195 2.6 706 6.4 93.3 51 9.5 6.7 757 6.6  100.0
1994/95( 302 9.7 366| 328 80 398 59 19.6 7.1 69 17.8 8.4 28 424 34| 78 112 952 39 -218 48| 85 9.0 100.0
1995/96| 329 9.0 35.1 359 9.2 38.3 63 7.4 6.7 74 7.7 7.9 25 -9.2 2.7 850 8.2 90.7 87 120.4 9.3 937 13.6 100.0

- 1996/97| 355 80 351| 377 50 373 68 75 6.7 83 117 8.2 28 115 28| 910 71 901 100 15.2 99| 1011 79 1000
2 1997/98| 379 6.7 36.0 414 9.8 39.4 71 57 6.8 91 9.7 8.7 29 3.8 2.8 984 8.1 93.6 67 -32.7 6.4| 1051 4.0 100.0
g 1998/99| 411 8.4 36.9 441 6.6 39.6 7 8.2 6.9 98 7.4 8.8 23 -214 2.1[ 1,049 6.6 94.2 64 -4.8 58| 1114 59 100.0
3 1999/00| 467 138 36.8| 508 153  40.1 82 58 64| 101 37 8.0 16 -31.0 12| 1174 119 925 95 48.1 75| 1269 140 100.0
§ 2000/01| 518 11.0 36.8 521 24 37.0 94 151 6.7 119 178 8.5 29 8L.7 20 1281 9.1 91.0 126 32.6 9.0 1407 109 100.0
> 2001/02| 553 67 360 597 148 389 91 -38 59| 132 106 8.6 29 25 19] 1402 95 91.3| 134 6.2 87| 1536 9.2 100.0
S 2002/03| 612 10.8 36.1 630 5.4 37.1 93 2.4 55 140 6.0 8.2 30 2.3 1.8| 1505 7.3 88.7 192 43.6 11.3| 1697 105 100.0
@ 2003/04) 671 96 37.4| 690 96 384| 108 16.6 60| 154 98 8.6 32 5.7 18] 1655 100 921| 141  -265 79| 1796 58 100.0
§ 2004/05( 759 131 38.6 765 10.8 38.9 109 1.2 5.6 172 122 8.8 50 57.9 25| 18% 121 94.4 111 -21.6 5.6 | 1966 95  100.0
g 2005/06| 808 65 396| 78 30 387 121 103 59| 180 42 8.8 46  -88 22| 1942 47 93 97  -12.8 47| 2038 3.7 100.0
2006/07| 925 144 40.6 879 116 38.6 147 216 6.4 202 126 8.9 50 8.8 22 2202 134 96.6 7 -20.4 34| 2279 11.8 100.0
2007/08 1,038 12.2 40.4 | 1004 142 39.1 172 172 6.7 241 193 9.4 52 51 20 2507 138 97.7 60 -21.8 23| 2567 126  100.0
2008/09| 1200 156 414 1117 112 386 193 123 6.7| 276 146 9.5 64 217 22| 2849 137 984 46  -22.8 16| 2896 128 100.0
2009/10( 1327 10.6 42.8 | 1149 29 37.1 224 159 7.2 256 -74 8.3 67 5.4 2.2 3023 6.1 97.6 75 61.9 2.4 3,098 7.0 100.0
2010/11| 1504 134 430 1289 122 36.8| 263 172 75| 307 199 88| 107 59.0 30| 3469 148 991 31 -586 09| 3500 130 100.0
2011/12| 1739 156 441 | 1459 132 37.0 313 191 7.9 348 134 8.8 84 -21.3 211 3942 13.6 99.9 4 -86.8 01 3947 12.7 100.0
Average 9.7 39.6 9.3 38.1 10.2 6.7 9.4 8.7 5.7 23 9.4 95.3 -14.1 4.7 8.7 100.0
2012/13| 1.785 2.7 43.6 | 1509 35 36.9 332 6.2 8.1 369 6.1 9.0 93 111 2.3| 4,089 3.7 99.9 4 1.0 0.1| 4.093 3.7 100.0
2013/14| 1898 63 441 1556 31 362 353 6.2 82| 392 61 91| 103 105 24| 4301 52 999 4 1.0 01| 4305 52 100.0
2014/15{ 2,020 6.5 445 | 1,609 3.4 355 374 6.2 8.3 415 6.1 9.2 113 10.1 25| 4533 5.4 99.9 4 1.0 0.1| 4537 54  100.0
& 2015/16| 2,147 6.3 449 | 1,669 3.7 34.9 397 6.1 8.3 441 6.1 9.2 124 9.7 26| 4779 5.4 99.9 4 1.0 0.1 4783 54  100.0
o 2016/17| 2279 6.1 451 1,741 43 34.5 421 6.1 8.3 467 6.1 9.3 135 8.4 2.7| 5044 55 99.9 4 1.0 0.1| 5048 55 100.0
N 2017/18| 2422 6.3 45.4 | 1817 4.4 34.1 447 6.2 8.4 496 6.1 9.3 146 8.1 2.7| 5328 5.6 99.9 4 1.0 0.1 5332 5.6 100.0
g 2018/19| 2610 7.8 46.0| 1897 44 335| 475 6.2 84| 526 6.1 9.3| 157 7.9 28| 5664 63 999 4 1.0 01] 5669 6.3 100.0
£ 2019/20 2,956 133 47.2 | 2,061 8.7 32.9 510 7.2 8.1 557 6.1 8.9 169 7.7 27| 6254 104 99.9 4 1.0 01| 6258 104 100.0
5 2020/21| 3327 125 483| 2238 86 325| 546 7.2 79| 591 6.1 86| 182 75 26| 684 101 999 5 1.0 0.1]| 6888 10.1  100.0
= 2021/22| 3674 10.4 49.0 | 2404 7.4 321 586 7.2 7.8 630 6.6 8.4 195 7.3 26| 7489 8.8 99.9 5 1.0 0.1| 7494 8.8  100.0
2 2022/23| 3996 88 49.3| 2589 7.7 320| 631 78 78| 672 66 83| 209 7.2 26| 8097 81 999 5 1.0 01] 8102 81 1000
G 2023/24| 4343 8.7 49.5| 2806 8.4 32.0 680 7.8 7.8 716 6.6 8.2 224 7.0 26| 8770 8.3 99.9 5 1.0 0.1| 8775 8.3  100.0
S 2024/25| 4718 86  49.7| 3042 84 320| 74 78 77| 763 66 8.0| 240 6.9 25| 949% 83 100.0 5 1.0 00| 9501 83 100.0
£ 2025/26| 5099 81 49.7| 3298 84 31| 791 78 77| 814 66 79| 256 6.8 25]10257 80 100.0 5 1.0 0.0|10262 80  100.0
§ 2026/27| 5488 7.6 49.6 | 3575 8.4 32.3 852 7.8 7.7 867 6.6 7.8 273 6.7 2.5[11,055 7.8 100.0 5 1.0 0.0 [ 11,060 7.8  100.0
> 2027/28| 5901 7.5 494|390 91 37| 919 78 77| 924 66 7.7 291 6.6 2411193 80 100.0 5 1.0 0.0|11940 80  100.0
N 2028/29| 6,340 7.4 49.2 | 4,255 9.1 33.0 996 8.4 7.7 986 6.6 7.6 309 6.5 2.4 12,886 8.0 100.0 5 1.0 0.0 (12,891 8.0 100.0
2029/30| 6,791 7.1  489| 4642 91 334| 1080 84 78| 1051 6.6 76| 329 6.4 24113892 7.8 100.0 5 1.0 0.0]13897 7.8 100.0
2030/31| 7.252 6.8 48.4 | 5,097 9.8 34.0( 1170 8.4 7.8| 1120 6.6 75 350 6.3 2.3114.990 7.9 100.0 5 1.0 0.0 | 14.995 7.9 100.0
2031/32| 7.743 6.8 47.9 | 5597 9.8 34.6 | 1269 8.4 78] 1194 6.6 7.4 372 6.2 23116174 7.9 100.0 5 1.0 0.0 {16,179 7.9 100.0
Average 8.0 48.1 7.1 33.3 7.3 7.9 6.4 8.1 7.6 2.5 7.5 99.9 1.0 0.1 7.5 100.0

Note: Shaded fiscal year indicates the year of electricity-tariff-adjustment completion.
Prepared by JICA Study Team.
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Table 7.3.4-1 Sensitivity Analysis of Power Demand Peak Load Forecasts

No. Fiscal Tariff Comparision of energy Comparision of generation
year  adjustment demand forecasts capacity forecasts
year (GWh) (MW)
Base High Low Base High Law
case case case case case case
1 2012/13 5,607 5537 5,650 1,231 1,216 1,240
2 2013/14 5,818 5,678 5,907 1,277 1,247 1,297
3 2014/15 6,049 5851 6,202 1,328 1,284 1,361
4 2015/16 6,294 6,031 6,514 1382 1,324 1,430
5 2016/17 High case 6,556 6,290 6,847 1,439 1,381 1503
6 2017/18 6,836 6,888 7,192 1501 1512 1579
7 2018/19 Base case 7,176 7512 7,522 1575 1,649 1,651
8 2019/20 7,823 8,174 7,869 1,717 1,794 1,728
9 2020/21 8,504 8,880 8,237 1,867 1,949 1,808
10 2021/22 Low case 9,252 9,670 8,738 2,031 2,123 1,918
11 2022/23 9,881 10,342 9,307 2,169 2,270 2,043
12 2023/24 10,572 11,066 9,922 2,321 2,429 2,178
13 2024/25 11,447 11,974 10,702 2513 2,629 2,349
14 2025/26 12,364 13,002 11,538 2,714 2,854 2533
15 2026/27 13,325 14,089 12,426 2,925 3,093 2,728
16 2027/28 14,386 15,260 13,390 3,158 3,350 2,939
17 2028/29 15,531 16,557 14,426 3,410 3,635 3,167
18 2029/30 16,744 18,147 15524 3,676 3,984 3,408
19 2030/31 18,066 19,993 16,680 3,966 4,389 3,662
20 2031/32 19,493 22,166 17,921 4,279 4,866 3,934

Note: 1) Shaded fiscal year indicates the year of electricity-tariff-adjustment completion.
Prepared by JICA Study Team.
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Prepared by JICA Study Team.
Figure 7.3.4-1 Sensitivity Analysis of Power Demand Forecasts
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Prepared by JICA Study Team.

Figure 7.3.4-2  Sensitivity Analysis of Peak Load Forecasts
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FEMNOTRITIE, REFETLOENFEBREPZL LRV EIGE L, 28I 52%0D m —
K777 2 —%MBELTND, TDH, %’véﬂfﬁjjv@%‘é%@{ﬁmi IR OMR & IZIEFR—
ThDH, "AT—ATIL, YRAZ =TT VEMFFEIZ 4866MW@§%"a§tH7'70) SALL 7R B8, B2 —
r— A TCIERFERIZ, 3,934 MW OFREEHIFHFE L 720 | BIEFEIIANA 7 — 20K 8HIIC & K F
Do

THBHERIE, RS =V ORFORE 2 RBINBLRE» D RIZG6, EATGZzeRO TS E
TIEAE DIEEZ FDIAT T TN RN T L 2R d %, MK ORIEZELFTT 5 Z &3,
ZORFRTIRAZME I D, BICE D @EOVBEEREZIRT 52 L8 TE 5,
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H8E

AETIE,

%7 TR LB
fi, BUERER TS X OVERR S 2 HEHE A%

ERFARFTEDOERE

SLlociize E2BE L TRET D,

8.1

Table 8.1-1

BEFDREERRE

2011/12 4 FE RS2 T O R — T
NEA O/NEELK 77753 18,380 KW, IPP |
KEEYEAHS 100 KW D

TR 7T 7
Wfﬁyiﬁkl

BT DREAF D%

D BARRY 28

[SES="
FELpX

(Table 8.1-1)

Installed Capacity of Existing Generation Facilities

Power Station

Installed Capacity

(kW)

NEA’s Major Hydro 459,150
Middle Marsyangdi 70,000
Kaligandaki A 144,000
Marsyangdi 69,000
Kulekhani No. 1 60,000
Kulekhani No. 2 32,000
Trhisuli 24,000
Gandak 15,000
Modi Khola 14,800
Devighat 14,100
Sunkoshi 10,050
Puwakhola 6,200
NEA’s Small Hydro 13,844
NEA’s Small Hydro (Isolated) 4,536
IPP’s Major Hydro 142,600
Khimit 60,000
Bhotekoshi 36,000
Chilime 22,000
Indrawati No. 3 7,500
Jhimruk 12,000
Andhi Khola 5,100
IPP’s Small Hydro 44,981
Hydro Total 665,111

Diesel 53,410
Duhabi Multifuel 39,000
Hetauda 14,410
NEA’s Solar 100
Grand Total 718,621

1

Source: A Year in Review FY2011/12, NEA

SEHIEREH A EHiTh H D WL PPA DR E R ED T a7 K,

EIRBHFE R & . BEF O ER
% 10 B CEET HIFKKXFEED

DH

i1 NEA O KB J7 73 459,150 KW,
Z X BRI 187,581 kW, kT (5 1 —E /L) 5 53,410 KW,
A5 718,621 kW Th 5,

EIFBAFE T O R TR 2% 2012/13 £ )5 2031/32 HE /2D T, BEAFOFR BB & L CTid 2011/12 £ FER O

Z2HEHY %,

2012/13 FEER DOBEF O ERRHIZ OV T, 5 6.3 Fil

ik AV ANGAYS)
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82 RBEFOREVATLOMER

FR—=)VDBFFEOREL AT 2L, O #HRtH 246 7R E. @ wHNCEB T 2R ERE T DK
T, ZOOREXLRBEEND S,

821 H#HHITRE

8= T, 2000 FAEED B RRENMGEE ) & ElEl - TRV | #kt 2 fiis 7R 2 o dR B
oD, T, FHEEELY FEit I 242457, 20134 1 AICITRATL H 14 K, 1ERIC
97 REM DO FHEEE 2K H 127 - THEME S 417z, Table 8.2.1-1 (12777 K 912, 2006/07 LN 5
2011/12 4EJE £ T 5 4ER THEEIL 379 MW (58%) HIN L TV 5235, i /113 103 MW (17%)
LML TR0, fRIZ Table 8.5-1 (2759 NEA OBHREFHBIN A 7 ¥V 2 — L EB 0 IZ#ED 5T
Wzl LThH, 2O ORI OBMEIX 257 MW TH Y | FEOMNTEWF S Z E1FAR
A[RETH -7,

2011/12 4EJE Tld, B — 7 555 1,027 MW 123 L CEIN O BRI OS2 M H /11% 719 MW (58
FDT0%) THY, £72, #5822 MM RDFIOBERESI DKL TN H 57201, EEICHAR S
NEEBHEFA V FLOBAZEGED THEED 6 H55TH S 580 MW FLETH -7,

A AR ROIH & TEOM O AWM 2T 7202, SRIZFEOM Oz LR D BOER LIS
DWEND D,

Table 8.2.1-1 Increase in Installed Capacity and Peak Demand

Fiscal Year 2006/07 2007/08 2008/09 2008/10 2010/11 2011/12
Installed Capacity (kW) 616 617 689 698 706 719
Ratio to FY2006/07(%) |  ---- 100.2 111.9 113.3 114.6 116.7

Peak Demand (kW) 648 644 794 885 946 1,027
Ratio to FY2006/07(%) | ----- 99.4 1225 136.6 146.0 158.5

Source: A Year in Review, NEA

8.2.2 EHICHITAHREEHDIET

9 —OOMEIL, KRN DB KIBIIETTHZ & THDH, R/ 3= L TIEEREH IO
# 86% M EALIAZ RIS L OFRIEMAK I RETH D, S OREHFRUL, ITIEWOFE RIS
U7 EEIT 5 O T, ENED T 28 NI MFERE D MR T3 5, Flgure 8.2.2-1 IZRERR DA%
Bk O G EtRR A S B 4 A O EBEOMHARE ) OBIA % £ 7= Figure 8.2.2-2 IZBERX D
IAB AT KL OFHHEEM I BT O A FHE% A H 7112 x 3 2 & A O FZEEOUERE T OFIE 2”7,

PR RE L COMBHIESNNT 12 AvH 5 A2 T TOEICE T L TR Y., 3 AFAaING
4 F AN HNT T TR 71D 55%FEE £ T, FIC K> TH45%fEEE TR F LT,

TiiuiA ik K OFHEEMATEBITNICR D &0 3 AhiinG 4 AR ing TEEE Tt )

S F L PARERLOAL R bDBAZ ST,
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D B0%FEE E T, L > TUT40NEEFE TR FLTWAD Z ERbnd,
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Source: Load Dispatch Center of NEA, and “A Year in Review” (FY2006/07 - 2010/11), NEA.
Note: The dry season is from mid-December to mid-April (Poush to Chaitra on the Vikram calendar).

Figure 8.2.2-1 Rates of Maximum Output of Each Month to Installed Capacity
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Source: Load Dispatch Center of NEA, and “A Year in Review” (FY2006/07 - 2010/11), NEA.
Note: The dry season is from mid-December to mid-April (Poush to Chaitra on the Vikram calendar).
Figure 8.2.2-2 Rates of Maximum Output of Each Month to the Installed Capacity of

Existing ROR- and PROR-type HPPs

—7J5. Figure 8.2.2-31Z/" T L 912, BHFEED HARNEENIMGBRE IO X 5 1cidkE idi <,
TRENR/NDOH THIRRKOA DK 0NDOFHEN DL, 1=, HEEIMETT5 12 A0S 4 A
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T THREPRE o> TEY | BEHREEN B HIAIRE W7 A5 10 AT TIEFREITAXH
(WS 2o T D,

SHBROBHFEFMAE T, HTHDL 12 ANS A AICHT TOMBNEEmD L LBHBETH D,
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— AVerape

80
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a7 o < ‘ e}‘ ¥ & Fa i ) -
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Month

Source: Load Dispatch Center of NEA, and “A Year in Review” (FY2006/07 - 2010/11), NEA.
Note: The dry season is from mid-December to mid-April (Poush to Chaitra on the Vikram calendar).

Figure 8.2.2-3 Rates of Maximum Demand of Each Month to the Maximum Demand in a Year

8.3 FIN—IZBITEHREBESFRK
831 —RIFRILF—DIKR

FN—LE, e T VIUROBEEICMET L2 N DKNEENEETHY . F DKL
83,000 MW, FREFIICAHZIIE AR AIREZR K /711X 42,000 MW L EbNTEY . ZnZFH LKA
REOHBEMIEET D Z ERERDO—DER>TVD,

— A TR F —OHEEILI TSRO TWD, fIRICOWVTIL 2009 404 pE B ANERM
16,000 k UFRETH D OITH LTl ARIT 308,000 i TH Y, KERDDFEEARELL L CINE
ENTWD, AMBIORARTAFIAEESINATELT, AMESIZTXTHAICEH-> TV, £
O A BT, LPG 7% 141,000 >y A Y U A3 115000 >y Y= v MERERSS 64,000 |
F 4 —B /Ll 503,000 k. E DMLY 45,000 ki ThH B

Table 8.3.1-1 12 2009 FED =RV FXF—NT L A% T, ZORICED L, AMELGLD 9 BIEEIC
HAWSILTWD DIZATHBE > T 04%TH 5,

* Source: IEA Energy Statistics, 2009
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Table 8.3.1-1 Energy Balance for Nepal (2009)

Unit: ktoe*

Supply and Consumption Cos;;nd Pr(gjllljcts Hydro ar?(ljo\];\ljzlsste Electricity Heat Total**
Production 10 0 267 8,545 0 0 8,821
Imports 185 979 0 0 53 0 1,216
Exports 0 0 0 0 -6 0 -6
International Aviation Bunkers 0 -71 0 0 0 0 -71
Stock Changes 0 0 0 0 0 0 0
Total Primary Energy Supply 194 908 267 8,545 46 0 9,960
Transfers 0 0 0 0 0 0 0
Statistical Differences -1 2 0 22 0 0 22
Electricity Plants 0 -4 -267 0 268 0 -3
CHP Plants 0 0 0 0 0 0 0
Heat Plants 0 0 0 0 0 0 0
Gas Works 0 0 0 0 0 0 0
Oil Refineries 0 0 0 0 0 0 0
Coal Transformation 0 0 0 0 0 0 0
Liquefaction Plants 0 0 0 0 0 0 0
Other Transformation 0 0 0 -14 0 0 -14
Energy Industry Own Use 0 0 0 0 -3 0 -3
Losses 0 0 0 0 -84 0 -84
Final Energy Consumption 193 905 0 8,552 227 0 9,878
Industry 193 21 0 52 87 0 353
Transport 0 571 0 0 1 0 571
Other 1 314 0 8,499 140 0 8,954
Residential 1 133 0 8,450 99 0 8,682
Commercial and Public Services 0 73 0 50 32 0 155
Agriculture / Forestry 0 109 0 0 5 0 113
Fishing 0 0 0 0 0 0 0
Non-Specified 0 0 0 0 4 0 4
Non-Energy Use 0 0 0 0 0 0 0

Source: International Energy Agency, 2009.
*: Thousand tonnes of oil equivalent (on a net calorificvalue basis)
**: Totals may not add up due to rounding.

832 RHBREFAXDKEH
FRROX I RN —DRNEZEEF L T, LLFIZHR/I—=1Z

tr#%9 %, (Table 8.3.2-1 &)

(1) KIFEE

2011/12 AFERIC
TS

BB FEET O T

F R NI AF DK E S BWED IR Z N D T, FEALARIEE
IZIAVABR K DOBIFE M T TE 7=, 2011/12 FFE KRBT, £l176&%®mﬁ%%ﬁ@o

%mh ABD 74 5 AT T

FHH1E 573.1 MW, 2K IR EBITOE

RIS E® 5 EIE

1 L7 He

BT AERNO 2R S 718.6 MW @ 9 B K J138E DS 665.1 MW (92.6%)

1% 86%

Th b, — . Bk T Kulekhani No. 1 35T (60 MW) & Z Dok HIZERE LTV % Kulekhani

No. 2 $EF (32MW) D 2 » FT&

7 14%Th %,

392 MW, 2Kk 3 E

TG

RHHAICE® L EIE

E¥ekh

KIVFEEIL, FBEOEEFIKGT DI ENAIRS ThHZ &, F7-. Table 8.3.2-1 [T/

FTHIOITHE X FHRMMOE

BIRE D /SN ENnD KD B /IO KT 13 8 RAENS

D7+ FILUR—F
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PeSNoERE LTEHASNLITHA S, REto X H1T, BEFEKFEEH DK 86%ILikiLiA
HRIB LTI TH D, D OFEITIEL, KEE e & AHK i &2 3 &3 2 ik A0
BATIZ A THIE « MU IS K 2 HRI-PEAT A 22 REE S D 72 T2 D12, A% b &R S
TN EFZEZXBNRD, Ll MAABRSLTE A BT ILHIIIRERERINME T T 20
T, SRBIZINODF A TOIREFTE & HITHINTBNTH 0 ibaRe ) 2 FF B IR & B
TOMEND D, o, = ~A 7 kT, BAFOEERGED OB 7 il OB I L
TWd,

(2) kJ1FE

NEA DK JFEEFT (74 —E/N) 12 » T CEFHEIIE 53.4 MW, 25 H 1 o 5H)

AXT74%THD, L, EE2 A A 27 Rs/kWh GREMIC X 2HEM) Lmnz Enb,
201011 FE DT 4 — BN REOFEFAHRITZ 07% TH Y, 2REEHEICKH LT 4 —EL
HENEDDIEIEGITOTNC01% TH D, 7272 L, BT ARMENE, a2 —RFER £ Tl
{EERIR E U THYEDOHE KW 2B KW OF  —BAREENEH STV 5D

#5831 i TR _/o L 91T, A= /HEAREIOIZ L AV EFT R TEBAILH > THY . K
T B OERIZ IR EONENLETH D, -, BEEETH D 2 &b EREEo R Eisk
DETHY | FEEIZHND KREOBREIOBIEIZIIHYOEANLETHD, DD, X—
Xﬁﬁ%xﬂmﬁﬁfkjﬁo LNG k11, V=V BHEHICDON AL — U RE R ErBRTLH L

. BLENICIIREETH L EE 2 D,

(3) ﬁﬁiﬂﬁ%:ﬁ*;pﬂg_c:;é%%

RN R STV DBEFOFAFRET RV X — I X D3 ERM & LTI, 50 kW DR J)%

WS 2 4T85, BAFESLKEEREIL, BREARFIV/N S WO TRIIIZITALEZRBR T

D, FRCEIREIL, ﬁﬁ%lf%ﬁ@%ﬁ#%é &, Table 8.3.2-1 |Z/R7 L HICHES

A RS 8~15 Rs./kWh & LRI LN Z L7 &, RESRFHICHER SN2 ERE L THETH

5, 12720, BRI L > THAONKIEIZES) L CEEIZG USRI L 72Dis, 2ERK

®¢T£@éﬂA IBRE RS 5, £ BT, & 5 W/ INEL ST Rk TH W A B A1,
B DTy TV =72 OB NI N LETH D,

KB BT, B A CIE3EE 2 A h A3 Table 8.3.2-1 12779 X 9 20~40 Rs./KWh & 2 &
RHOHIFCRBEZ LD M NEE 2 COBER S D, ZD7d, F/X— /BN TEZ 2%y
@%@%%K%ﬁéﬂéﬁﬁ@k%w%ﬁﬁ(fﬁ V—7—) TiE7el, FERSICREL
TRFIEN %2 RHITE D BALKRE M I T /N BN ER S LTHERT5 2 &
WEFE LW, 2720, K i%%ﬂf%ﬁ Flo, RIEIZK > THABREET 50T, 750
HERE L CHERT 25813y 7 ) —%20fHT2 2 B0 ETH D,

A F T AFEENZ DN T, BRICHERE S D L D KRB 77 R E2EE LT\ 729
\ZIE, ZhRA IR A HRBEIEY) DUUE L AT ADoK BN W AT T > b DR 72 EN L E
Thb, —FH. KEBEEELRERBEIC, FHK, AT, BEREOERSLaI 2 =T 4 —IZBlT
L/NFRBYBAIER S LGl L TR Y . R/ VB E O K & a9 5 7= OIS HiBh & A 5%
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NGAYS

o DD, XR—=TBWT
RV NS BN EIR E L CRIHTAZ ENEE LV,

- >

A5 DORIX, EFRRO X 5 IR

Table 8.3.2-1 Comparison of Electric Power Generation Methods in Nepal

Thermal Power

Hydropower Solar Power Wind Power (Diesel, gas turbine)
- 1)
Domestic 42,000 MW 2,100 MW 3,000 MW Y —
potential (grid connected)
Responsiveness Fair Poor Poor
to (ROR-type is inferior to (Fair if electric storage (Fair if electric storage Good
demand storage-type devises are used) devises are used)

Generation Cost

ROR (NEA): 3.1%
ROR (IPP): 5.4 - 6.52

Household use:
28-32%

8-159

Diesel (NEA): 272

(Rs./kWh) Storage (NEA): 5.0 Mega solar: 20 - 40%
Impact Fair
on (Storage-type is inferior Good Good Poor

Environment

to ROR-type)

Expected Role

- Main power source for

the national grid

- Rural electrification by

mini/micro hydro

- Rural electrification of
each household/public
facility

- Street light, etc.

- Power source for the

national grid

- Rural electrification

- Emergency power

source

1) Alternative Energy Promotion Centre, Nepal.
2) Estimated by JICA Study Team for existing facilities.
3) National Policy Unit, Japan. 2010 price, on the assumption that JPY 1.0 = Rs 0.85.

84 HHICHITHHEBREENDETICHNT 0K

ERRO X ST, BAED R/ S— )V OFR BRI IIRER D DA AL AR L OG0 T, 5
THD 12 A0S 4 2 UIHBEEIIDNME T35, L, ZORIIFEERRE W=D, 4
BT BT A HHERE DR TR Wy, HDOWITIER TS WEBREZ R T 2MLERND D,

(1) kJIFEE

RN I & AT B OO T BN B RS T B 72812k )5
B, RHCHNAR R BB ORBELE T2, LorL, 2< OETHE, RATARTRE
REL L5 AT R AT 72 ¥ CIRD R A 5 = 212 X T, BB 5 K
NEEF OB F 24 5 Y A ZHED TN S,

LU B L iz, ABABREINITE & A CAERE SN W ERETH D 23— BN TT
REFHBEOE N ZHEOP THYDOE G2 5D D ERE LTI, KR EITRE :xh#mw*
CBIUEZL DA EEZNLELT DL ENDLREYTH D,

(@) HHARAAK N RE

H7 BECHA7RRETRNC JAUE 2031/32 AR O B — 2 FRENT AR — R 7 — AT 4,279 MW T
HY . —FH. 201112 FEOFH (©— 27 TFERE) OEEROUE TIE 579 MW (A & R 6 O
AN&GTr) Thoie, Lo T, 4% 20 H TR O 714 3,700 MW BN S 2 ML ZEH
b5, Zhrb, Table 88-1 1T/ T AT LOEZR SNOIMENENT Y =7 FOEHO
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G TH D 1,296 MW & A > )b OFHEA R TH 5 162 MW 7 L5 < & BTz 2,242
MW OS2 T 2R B2 R T 20N ERH DH, T b E TR THAVARRIEE TIT
BATE, ENIIMEEHRE ) 2 e E 1D 50%FEE £ CIK R 95 2 & (Figure 8.2.2-2 &2R) %%
BT 5 &, AT 4500 MW (=2,242/0.5) OIIVALRIK IR BT 22T 2 0ER’H 5,

— XA, RAVIA SRS ERT O H NIRRT R TN WO T, Z D72 OIS
DIBEFT R T DLENDH D, lHx OFIFEBBIIATKRNI D /S < BREIZE R 558 /)
SNEEBZOLNDNR, KL LTORBIIHYRER OO LR £lo, ZHOMR TREN
HELDHZ LIRS,

(3) Bk UKHE

UK FEEIL, TIREDZ WIHNIIRRUKZ I U, IR D 72 WIS RT IS
HPHE L7ok zfilifn L CHREBER LS E T, MIVALKXOREBEEME T I 28810 5 dtHa
BORTEZEBSELEHEHE S ZENARETH D,

HAE, 23— )L ORT/ARIEEATIT Kulekhani No.1 Z8 BT & AU ESE L 72 Kulekhani No.2 3§
BWITOHRTHY . HIOHAREENCET 2>+ T — 20N, LR ->T, BLFD
Gz Ko TR EBEOMOMIEE 1 2 ET 5,

- SRBEEHR SN ARAKRIETTOE— MR, 12 R S RNET B,
- WHIOAMRITEMARREE UL LT, FT1EOFEHETH N Z5T%E T 5,

TIH O — 7 MR & ARTEN S | BFKAUK ) ORI 351 2 G RE ) 1R fiR ) o
88% (= (12 ¢l /24 W§f#]) /057 x 100) LARE S 41D, L7edi- T, Hiicll B R Th
% 2,242 MW % R CHFRRIEBINC L o THIIN S 5 720121389 2,550 MW (= 2,242 / 0.88)
DOIFARAKNFEEINNIEE 72D, ZIUTT R CTHRAVAALR TURIE RS 2 iR T 256 0
KIBT%DHENTH 5,

FEOWIGALR L LI, IR O S MK S KX N LG Bl &
D HARBREE~ DB E RB G ORI ERTIAAR L D b REWVFANSZ N, —F,
S OB INKRE N LRI BT DHIDE TN ES N L, HoH
Bl 12T OB R R E T BUTIRAVIAA R DA L0 07l b,

FAR= BN T, ERO X I IR )BT OBRITE L2 & FHAARK T OH
THE TSI 72 DI IS E AR IO 2 (5 DR 2 R T D MR H D 2 &b,
ZBF DUHRRE N DIR FITd T 25813, 28 L THIARRBEFROBRRIC L > TITH 2 L 03K
LHENTH 5,

Y RIS, BRI EITERIC L ZEBL LTUTMER ST D,

- HARBREE A~ DR - BAROKE R 812 K D WEAFOERER OB, O3, KA 3515 2 7)1 A RER O H
PPZAL, B O AR EEAL & HOKER O Rt~ D58, W) OKRBED R Z — 2 DAL D Fthko
IR O, kil X O o LiER kT 2 b oHERE, W) o HiEsho &2 ki &

- R BREE A~ DR - KB IE A B RBER, AR - )17 EITHRAF L2 BT 2k > TE I A& OAFH~D

2 Y
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8.5 NEA [ &k SBREDERBIFREHE

NEA 3. 2005/06 £FEEIC 2019/20 4 & T O R ERMILFFH 2 3K E L72h, ZHLAEIF T - T
W7, NEA IZXUE, =X —4%EIBH%R (Department of Electricity Development: DOED)
L VEBRHFTZZT TS IPP NHFEEBY DR Va—1Truy=7 MEERLARNTZDIT,
BRI ZREST D2 LN TERNED I L TH S,

FECOBAFE EF 1 A Table 8.5-1 12, 2012 4 1 A BIAE DRI & Z DA I R,

Table 8.5-1 NEA’s Generation Expansion Plan (FY2005/06)

Installed 2)
FY Project Capacity | Type? Developer Status? in 2006 JStatus as of
(MW) anuary 2012
2006/07 | Khudi 35 ROR IPP uc 10 (Dec. 2006)
Sinsne Khola 0.75 ROR IPP uc 10 (Sep. 2007)
Sali Nadi 0.232 ROR IPP Request for PPA 10 (Nov. 2007)
Baramchi 0.98% ROR IPP uc 10 (2011)
2007/08 | Middle Marsyangdi 70.0 PROR NEA uc 10 (Dec. 2008)
Pheme 0.995 ROR IPP uc 10 (2007)
Tadi Khola 0.97 ROR IPP PPA concluded uc
Toppal Khola 1.4 ROR IPP uc 10 (Oct. 2007)
2008/09 | Lower Indrawati 4.5 ROR IPP uc uc
Lower Nyadi 45 ROR IPP uc uc
Mardi 3.1 ROR IPP PPA concluded 10 (Jan. 2010)
2009/10 | Kulekhani-I11 14 ROR NEA ucC Suspended
Mailung 5.0 ROR IPP PPA concluded
Upper Mai Khola 3.0 ROR IPP PPA concluded
Daram Khola 5.0 ROR IPP PPA concluded Canceled
Upper Mode 14.0 ROR IPP uc
Madi-1 10.0 ROR IPP uc
2010/11 | Chameliya 30.0 PROR NEA uc uc
Mewa 18.0 ROR NEA Planned
Hewa 10.0 ROR NEA Planned
Lower Modi 19.0 ROR Private
Sanjen - - - -
2011/12 | Upper Trishuli 44.0 ROR NEA Planned
2012/13 | Upper Tamakoshi 309.0 ROR NEA-Private JV
2013/14 | Tamor 83.0 ROR NEA Planned
Upper Seti 122.0 Storage NEA Planned
Kankai 60.0 Storage NEA Planned
Upper Karnali 9 75.0 PROR NEA-Private JV
2014/15 | West Seti® 75.0 Storage Private
2015/16 | - - - - -
2016/17 | - - - - -
2017/18 | - - - - -
2018/19 | Kebeli-A 30.0 PROR Private
Upper Marsyangdi A 121.0 PROR NEA Planned
Likha-4 40.0 PROR NEA Planned
Upper Modi A 42.0 ROR NEA Planned
2019/20 | Dudhi Koshi 300.0 Storage NEA Planned

1) ROR: Run-of-river type, PROR: Peaking ROR type.
2) UC: Under construction, 10: In operation.

3) Installed capacity was changed to 4.2 MW.
4) Export project (NEA 75 MW = 25% of installed capacity of 300 MW)
5) Export project (NEA 75 MW = 10% of installed capacity of 750 MW)
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ZORICED L, 2011/12 FE £ TITER LTV 5 B 01X 2008/09 4 IER T E TH o7 1
V7 FETTHY, YHPIATVa— 10 IFREENTND EWNZ D, £72, 2006 Fiki R T
BRI BPHRE SN T EIZ LD 5T, 2012 FI2> THERVBB I W7 Y=
VARNESES SV S 2V gl = IR N 3 R

8.6 TBRHEARDEXRNIFUA

FROXN=VICBITHHEY AT AOMBERSCKFEBEE RO R EE2BE LT, LTD
TF Y T ESNTAE 20 FEO BB A ETT 5,

- EEHBOERG (INPS) ([ZHH S o EEEPRIT, SEFREERIRTH DKL
X—ZIEHT2KNDEELT D,

- RRATEREIR, NS RT D INIA LR IEBOUASRE) DR T 24> TREEAE L LTO
et aefeth 22 L2 A E LTHRET D,

- WAVABATEEIL, BERKDTRVX—Z2ENTLZ L2 A E LT, 4% bilkleric
BT Do

- AV FhLOmEAZ, EEME~OHHE ) E L T—EROmMAZGT 5.

- BRELZ R NS D KRBT OFRRITAT DRV, BERDOT 4 — B A REITIIIER RO 7=

I e S E 5,
- ﬂﬁ%k%%&gmﬁéiﬁizwﬁ—’iéﬁﬁ BEAMSNIS NI En DRI
IEAERERTH L, BERMSORHOLENICEZ DX EEEBERT DL, 5% 204
%_nw3@¢ 5O 2FNEITMMD TSI NEB X HLDH DT, BIRHFEFHE O TIEEE
L7auy,

8.7 BIFOREBREDRIFEHA

%81 EHi TR~ Xk 95T, 2011/12 4EJERME S T NEA 3 LV IPP DR EZH LS T 718,621
KW THO, b0 ) BLEEREICHER SN TWD DI 714,085 kW Th 5,

AREE|ZRT 5 EIRBAFRFHE O K E TIX, 2013 4£ 5 12 NEA X D15 50077 2013/14 £ JE O AEEFF
EIZRET B IEHRICHESNT, LTSI LBEFOK I EREOMIGE 1 E LTIV S Z L &
L7,

- IPPIC X B/ 2 BT DA FHH T 0 BN 4y 136,089 kW

L%@FWngamﬁﬁﬁﬁﬁﬁ@ SHH A OEMNSY ] 1TV T, BAEE ISR A
T ONRPoToDIC, KEOKRGTCIXINE 2011/12 FEOREFORHH /& L TR #5
&L LREEED IPPIZ X B/ 2 38 BBAT O A7 71 % 181,070 KW (= 44,981 KW + 136,089 kW)
LT, Fo, BERORSFEEFTICOWTIX, BIEH /NS & 5T — 2 NAFTE
IR0l Z e, BB MICE ERNbD L LT,

L7273 - T EIFEBIRFE B 1T 5 2011/12 4= K 0 BEAF 3 Tk I O a% i tH ) 1%, /K J1753 796,664
kw\?4~ﬁWﬂ5wmww\aﬁ%%DMMN&LtOCWMB11®E@)
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Table 8.7-1 Installed Capacity of Existing Generation Facilities

. Installed Capacity in FY2011/12 (kW)

Power Station - - - -

A Year in Review FY2011/12 Generation Expansion Plan
NEA’s Major Hydro 459,150 459,150
Middle Marsyangdi 70,000 70,000
Kaligandaki A 144,000 144,000
Marsyangdi 69,000 69,000
Kulekhani No. 1 60,000 60,000
Kulekhani No. 2 32,000 32,000
Trhisuli 24,000 24,000
Gandak 15,000 15,000
Modi Khola 14,800 14,800
Devighat 14,100 14,100
Sunkoshi 10,050 10,050
Puwakhola 6,200 6,200
NEA’s Small Hydro 13,844 13,844
NEA’s Small Hydro (Isolated) 453 1 -
IPP’s Major Hydro 142,600 142,600
Khimit 60,000 60,000
Bhotekoshi 36,000 36,000
Chilime 22,000 22,000
Indrawati No. 3 7,500 7,500
Jhimruk 12,000 12,000
Andhi Khola 5,100 5,100
IPP’s Small Hydro 44,981 181,070
Hydro Total 665,111 796,664
NEA'’s Diesel 53,410 53,410
Duhabi Multifuel 39,000 39,000
Hetauda 14,410 14,410
NEA’s Solar 0
Grand Total 718,621 850,074

8.8 EBRIBIUBRINIEENELVKARETIOD I+

2013 4 6 HHI/E T, Table 88.1 I/ RT/AKNBE T =7 FRERTH DV ITER S DHEHE
NEnWTalzZ hThbd, AFHETIE., b7 ud=7 MITRTFELERBYICES
CEIRZBART 5 b0 L LT, EBIREAEHMAZERT 5,
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Table 8.8-1 Projects under Construction or with a High Probability of Construction

Installed Annual Commercial
Project Name Type Capacity Energy Operation Remarks
(MW) (GWh) (FY)

Kulekhani 111 STO 14 40.85 2015/16
Chameliya PROR 30 184.21 2015/16
Khani Khola ROR 25 114 2015/16
Upper Sanjen ROR 11 82.4 2016/17
Sanjen ROR 429 251.9 2016/17
Upper Trishuli 3A ROR 60 489.9 2016/17
Upper Tamakoshi PROR 456 2,281 2016/17
Madhya (Middle

Bhoteios?hi ) ROR 102 542 2017/18
Rasuwagadi ROR 111 613.88 2017/18
Rahughat PROR 32 186.12 2017/18
Upper Marsyangdi ROR 50 317 2017/18
Muistri ROR 42 225 2017/18
Upper Trishuli 3B ROR 37 296.34 2019/20
Upper Modi A ROR 42 214.87 2020/21
Tanahu STO 140 484.4 2020/21
Budhi Gandaki STO 600 2,674 2022/23

Total 1,794.9 8,997.87
Source: NEA

8.9 HREHMODAKAREITODIV
8.9.1 HFAEMICk-TEBRZIIhF-FEFAKXTOC I F

f%m%mﬁ&éiam2mM£ﬂEA’iOTWWénknyﬁuXFC%ﬁéMTméw
EORTKRRANRE T V=7 b (BIIENEZ 2 2 &) (T2, AN, BREEm.,
?%ﬁwgm@@ﬁ%ﬁofﬁMHi%ﬁw\ﬁﬁzoiﬁwaﬁ%%#ﬁ@@ﬁkLTTmm
89.1-1 IR T I0HDOT ey =y NEBBR LT, ZNbD vy =7 FOFEMIL, 5 10.2.1 #ilZFe
I Tn5,

INHO 10 o7y a Yz MIHOWT, BHEEEZ 5T 10 FEMA & 217 o 7285 2.
Kokhajor-1 71 ¥ = 7 MIBRFHEOBENOEMARNETH L Z EBHH L, Z o7, &R
BAFREHE OB N ORI D 2 & & LT,

F 72, Lower Jhimruk 7'v ¥ = 7 N, £ OREI TEHSD Naumure 7' 122 = 7~ DK T E
HANIZAELTEBY, 2602407 ey =7 MIMNTHZ EIXTERNI LA L,
Naumure 7'm ¥ =27 MIHOWTIL, ZOMBRIIHEREIC IR0 =7 FOMERHY . =
hﬂ%ﬁ’@éhé& Lower Jhimuruk 7' v ¥ =7 F &EBiAT 5, —J7, Naumure 7@ 2= 7 RMZDOW

X, BELHEMOZEN Ty =7 e LTHET DHEERD D, Z07od, BRI E
@1%%%7"& Y/ hE LTI Naumure 72 ¥ =7 F&AT 5 Z & & L, Lower Jhimruk 7'm2 ¥ =
7 M7 m Y =7 I bES Liz, (55 10.2.2.3 Hiz )

M7 0y =7~ OBEERBIAG FTREAEE ORE IR L T 10 EIZRHMSINTWELHLET 1
Y7 POl REBE LT,
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Table 8.9.1-1 Candidates Storage-type Hydroelectric Power Project selected by the Study Team

The Earliest
Installed | Annual | Project Possible
Project Name Type | Capacity | Energy Cost* | Commissioning Remarks
(MW) (GWh) | (MUS$) Year
(FY)
Dudh Koshi STO 300 1,909.6 | 1,141.0 2023/24
Nalsyau Gad STO 410 1,406.1 966.9 2023/24
Andhi Khola STO 180 648.7 665.8 2025/26
Chera-1 STO 148.7 563.2 576.9 2027/28
Madi STO 199.8 621.1 637.3 2027/28
Naumure STO 245 1,157.5 954.5 2027/28
Sun Koshi No.3 STO 536 1,883.6 | 1,690.5 2028/29
Lower Badigad STO 380.3 1,366.0 | 1,209.8 2028/29
(Kokhajor-1) STO 111.5 278.9 4765 | - Excluded from the candidates in this
study. (Low economical efficiency)
(Lower Jhimruk) STO 142.5 454.7 5209 | - Excluded from the candidates in this
study. (Overlapping with the
Naumure Project)

*: FY2012/13 price

8.9.2 HhiAHXKIDEFE

Table 8.8-1 lZ /R TEZR T B L OBH INIMENRBNT BV =7 MR L, 2018/19 LI
\IEHR 2 BRAG T D BRI RIRIGAARR T a2 7 b, ThbbTu Y= M L BB B R E
T&E57myx 7 ME, 2019/20 FFEIZEPD TE S 41TV 5 Upper Modi A 7’12 = 7 R LISMT
HEERTHARY, Zhid, ZHROMNIAAR T oY =7 M LTHEH D WVITEHR T A
ANFITENTVEN, ZHHEDEL N IPP ICH L TRITESN TV A LD THY, ZhAbn7 1
V7 NOEERBRZEET S 2 ERRER O ThDL EEX LD,

L LBLENICIE, BERARNDARN T —20GE T 572012, 2018/19 4 LI & it 1A A 20K
FTIDOBAFITHEN TN LB R BN D, AFHEIC K 5 ERFRBAFEFHE T, 2018/19 ALK b iiiviA
HXT 0T =7 FHRMERICRE SN E LT, UTOX S ITBE L,

- 2018/19 AFHE LI SEHEABA 46 78 FIRE R IRAVIA OB 7' 1 = 7 b OB G H )1,
NEA (2 X » TH#ER & #17- Tamakoshi V 38 X O Upper Arun 7 2 22 = 7 b 25 6 42 100 MW/
F LT 5,

- IhboTrY=r NI, Table89.1-1 IIRSNHZAEATKAT n Y =2 F EFERIZ, &7
L RITR SN D ENLNOTERM FIREFEITEISZ BT 2 D TIE7R <, ATEE £ TORY
TUHEOMAGEEE DR SNV TVW DA, BB AT Y o — L3 BUR R DI 0 4t
_XoNbHHLDET D,

- Tamakoshi V 3 L' Upper Arun LISA O 7 ey =7 hOEHEE T Y =7 b2 X MNE, Table
8.8-1 IR SN DRI LR SN DBENFHWVIRIIALRN T 7Y =7 F OB HE
E LTz,

Table 8.9.2-1 IZFRAIVALRKDEM T 1Y = 7 b ZRT,
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Table 8.9.2-1 Candidates of the ROR-type Projects

The Earliest
Installed Annual Project Possible
Project Name Type | Capacity Energy Cost* Commissioning Remarks
(MW) (GWh) (MUSS$) Year
(FY)
ROR-1 2018/19
ROR-2 100 594 183 2019/20
ROR-3 ROR 2020/21
Tamakoshi V 87 460.5 189 2021/22
ROR-4 2022/23
ROR-5 100 594 183 2023/24
Upper Arun PROR 335 2,734.2 748 2024/25
ROR-6 2027/28
ROR-7 2028/29
ROR-8 ROR 100 594 183 2029/30
ROR-9 2030/31
ROR-10 2031/32

*: FY2012/13 price

893 AVFAILOEABMA

H 69 TR L 91T, NEA DA > R OBl A O KA[RER I, 2014/15 4 % Tl
K 247 MW, 2015/16 FEELIEIEL 397 MW L 72> T4, L L. AFEEICI T 5 EFHEBISEE O
KiatTld, NEA & OISV T T 2 EOi AR O NWTEETHZ & & LT,

- Power Sales Agreement between PTC India Limited and Nepal Electricity Authority (2011):
150 MW from FY 2015/16

- Free annual energy from Tanakpur HPP based on Minutes of Meeting of 8th Indo-Nepal Power
Exchange Committee Meeting (2007): 12 MW (equivalent to 70 GWh)

ZF DOFER. 2014/15 4FJE F TOl A B ITHE KR T 12 MW, 2015/16 4EE LLE O la A &1T 162 MW &
25,

8.10 FELNSA—4—

ERBR B A RET 2 DI LEREE R AT A — 5 —DREFO LB Th o,

(1) R
R I, 2012/13 4EFE )N D 2031/32 EE F T 20 FEM &5,

(2) FFDo¥r—7E

BAEDEIIE VETETCTTHENER—A T —A N F—ABI e~ —RA LT D,
(Table 8.10-1 »i,%,ﬁlﬁ)

TP FILUR—k



RNN—IVE £EITKIKAORBAVREI—TS VHEAE

Table 8.10-1 Power Demand from FY?2013 to FY2032

FY Peak Demand (MW) Energy Demand (GWh)

Base Case High Case Low Case Base Case High Case Low Case
2013 1,231 1,216 1,240 5,607 5,537 5,650
2014 1,277 1,247 1,297 5,818 5,678 5,907
2015 1,328 1,284 1,361 6,049 5,851 6,202
2016 1,382 1,324 1,430 6,294 6,031 6,514
2017 1,439 1,381 1,503 6,556 6,290 6,847
2018 1,501 1,512 1,579 6,836 6,888 7,192
2019 1,575 1,649 1,651 7,176 7,512 7,522
2020 1,717 1,794 1,728 7,823 8,174 7,869
2021 1,867 1,949 1,808 8,504 8,880 8,237
2022 2,031 2,123 1,918 9,252 9,670 8,738
2023 2,169 2,270 2,043 9,881 10,342 9,307
2024 2,321 2,429 2,178 10,572 11,066 9,922
2025 2,513 2,629 2,349 11,447 11,974 10,702
2026 2,714 2,854 2,533 12,364 13,002 11,538
2027 2,925 3,093 2,728 13,325 14,089 12,426
2028 3,158 3,350 2,939 14,386 15,260 13,390
2029 3,410 3,635 3,167 15,531 16,557 14,426
2030 3,676 3,984 3,408 16,744 18,147 15,524
2031 3,966 4,389 3,662 18,066 19,993 16,680
2032 4,279 4,866 3,934 19,493 22,166 17,921

Note: FY2013 means FY2012/13.
(8) #HOE— FEOHE— 7 FEITHT 5 IR

FRADOE— 7 BEOE Y — 7 BT 5 HEERIE, 2001/02 47> 5 2010/11 4 E D FEFEME D
SEEIHNE | Table 8.10-2 IR T & L=,

Table 8-10-2 Ratio of Monthly Peak Demand to Annual Peak Demand

Month Ratio
Jul 0.9158
Aug 0.9219
Sep 0.9381
Oct 0.9544
Nov 0.9793
Dec 0.9953
Jan 1.0000
Feb 0.9765
Mar 0.9484
Apr 0.9583
May 0.9649
Jun 0.9659

Source: Load Dispatch Center, NEA.
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(4) Fgl=

FIB| 21T, 2011 4F 7 A B T O %8 — L 0 B RRAT D PE A~ DR F 7S 8.0%70° 5 13.5%° T
HoTmZEEEELT, ENHLOFMAE L -T10%E LT,

(5) fHENRTEES ]

EHTREEAIL, A2 10 eV o7 FOTK, BEXMBBLOSRER2 X NOAFHN T 1
TxZ FaRXARMRRIZEDDEIEND, TrY ey MO 90%E LT,

6) FrY=s FaX bONELAMEOMkE

TuxV ba A NONE ENEDLRIT, NED 20%, HHEN 80%E LT,

(7) HEfafEHEE

HAAEHEE D= D —> & LT, Loss of Load Probability (LOLP) 3% %, Ziuid14EMIC
AR LR D HEOEETHY . —EOITIT 1%EE (FEICEBICHY) Thd, LrLl,
BAED 8= ClE, AR OMY B > CRHEEEN M STV 5 DT, LOLP i3h»
Y RERELIRS>TWVD, 5. ZEOBEFPER ST P FTFEITBWMINTL S
& LOLP EWD HAVIZFFAMELLT & 72 5 X 5 ICEIRBA S FHm 2 AFER 5,

ARHA CTIrx, FHEEEMIER O LOLP OFAE %A 1.375% (FFFI 5 H O /1R & I2HY)
E LT,

(8) FHHZEIC L DREFHEK

2003 4ED USAID OFFEIC L B & | FHEIEEIC L > TR/S— L O FEEEAMNZ 1T 5 Rk
(ENS = 2 1) [%. 2001 4E{fi#% C 0.03 US$/KWh 7> 55 0.25 US$/KWh T - 7=, = DK%
EEFMTIIEFRECHEELITOIOTOOBRBENED TWHLELEEZOND,

Nepal Oil Corporation D7 —#I2X 5 &, 2001 F 1 ADOT 4 —EBLAA VDY v & —K7D
DOffikk1% Rs.26.5 Td W . 2012 £ DMk IE Rs.89.9 Th o7, —J7. 2001 ED/LE—L R
VD D)% L — % US$ 1.0 = Rs.75.06, 2012 413 US$ 1.0 =Rs.85.00 ThH-7=, Zh b
D, 2012 FEDF IR IT DT 4 — B A A VOffiks (RUHE) 1%, 2001 40 3.03 1%
2725 TWnDb EWNWZD, ENS A BT 4 —B A A UGB T 5 L RET D & 2012
HEOPEFETM O ENS = 2 1% 0.09 UD$/KWh 2> 5 0.76 UD$S/KWh 1272 % S ABE S D, FEERS
FALIALC 6 RHEEEIC L D REFER L E 2T 5 2 L 2B LT, APHE CITFHEEEICL D ENS
2 A k& LT 0.76 UD$/kWh Z £ L 7=,

6 Nepal Rastra Bank Quartery Economic Bulletin, Volume 46, Mid-July 2012, No.4
7 Economic Impact of Poor Quality on Industry: Nepal, USAID, October 2003.
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8.11 ERFREE
8.11.1 RUMELRRETYUF

BARPBIOERINIEENE T e 27 b (Table8.8-1) TA XY 2 —/L EB 0 |TiElL A
BT 5b0ET5, ZNLUURBRICHEBREINA T2 27 POFEME L UIRKHE CBIREINT-H
Pk T =7 b (Table 8.9.1-1) BLOEIWIAARXDEM 7 2 =7 b (Table 8.9.2-1) &
50

INHLOBEMT Y =7 MTEo T, TEHRET RUNCEFEEEZME L, LIRS ITnE e dbis
EEE LR L T 2O 0BT 2 . EEREF B (IAEA) 12X - THZE S/ Wien
Automatic System Planning Package (WASP) D c#TIR T & 5 WASP-IV & IV T1T 9, WASP X, &
TR DEERRE & T b OFERRERRE O BAEMIE OB FH A /N7 5 & 9 70 BIRPAFE I, 3772
DHEER SNDFEI & 20 OEIERIGFEOMAG LY EZRET L7077 5THDH, F 102
HICREHM SN TWD AR T v =7 FOFHIliFE R, Bl RO - I~ DR IR
Bk RBICKB ST D Z &I R, Fo, HERSOBUEORA L~V 722 SIX TR IR S
HZ EIZEY | WASP (& 5 BIFBIFEFH B O TICHEICEE SN TN D

B, FRROFE891EBLOE 892 i CIRAR/EM T 1Y = 7 Oz, NEAIZ XK » THRE
SNk REH 7 ey =7 MR H D, I E L EE LT-BIRBAR TR 2 Appendix 4 (2R 5,

8.11.2 EiIREAZKEE

(1) EERBHAALE
EHLHINR— A — A AT —AB L — 7 — ADEAS IR SNARETTEF N5
DEGLFRIAAERE % . Table 8.11.2-1 7> & Table 8.11.2-3 [Z7-7,

NR— 27— 2D, 2012/13 FEE )5 2031/32 HE £ T 20 [ EEL 2 Bl th1 2 3% H
FFIA > RO A DN A2 ST 4256 MW TH Y ZFD 5 HIFAKRIL 1,993 MW TH 5,

INA T —ADEE . 2012/13 FEEE )5 2031/32 £ TO 20 AR EER A BRAR T D ek i H
1Z5317TMW ThH  R_R—ZAF7—Z2DEA LD 1,061 MW KXV, ZFD 5 HIARIT 3,154MW
T, N—=AF7—2ADHAH LY 1,161 MW KX\,

0 —/7—ADEA, 2012/13 FEE N5 2031/32 4EJE £ TO 20 FM I E S A Bl dA T 2 B )
123,807 MW TH Y, XR—ZAFr—2DPEH LV 449 MW /NE VN, D ) BRTARIT 1,644 MW
THUY . 349 MW /hE W,
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Table 8.11.2-1 Generation Expansion Plan (Base Case)

FY 2011/12|2012/13| 2013/14] 2014/15{2015/16|2016/17| 2017/18|2018/19| 2019/20| 2020/21| 2021/22 | 2022/23| 2023/24| 2024/25| 2025/26| 2026/27| 2027/28| 2028/29| 2029/30| 2030/31| 2031/32
Existing — 850.1 — — — — — — — — — — — — — — — — — — — —
Kulekhani No. 3 STO 14.0 — — — — — — — — — — — — — — — —
Chame"ya PROR 30.0 — — — — — — — — — — — — — — — —
Khani Khola ROR 25.0 — — — — — — — — — — N N N — — —
Upper Sanjen ROR 11.0 — — — — — — — — — — — — — — —
Sanjen ROR 429 — — — — — — — — — — — — — — —
Upper Trishuli 3A ROR 60.0 - — — - - [N [N — — — — — — . N
Upper Tamakoshi PROR 456.0 — — — — — — — — [N [N — R R R N
Madhya (Middle) Bhotekosl] ROR 1020 — N N N — — — N N N N - - -
Rasuwagadi ROR 1110 — — — [N [N [N [N [N N N N N N N
Rahughat PROR 32.0 — — — — — — — — — N — N N [N
Upper Marsyangdi ROR 500 — — — — — — N N N N — — [N N
Mistri ROR 42.0 — — — — — — — — — — — — — N
ROR-1 ROR 100.0 — — — — — — — — — — — — —
Upper Trishuli 3B ROR 37.0 [N [N = = N N N N _ N _ N
ROR-2 ROR 100.0 — — — — — — — — — — — —
Tanahu STO 140.0 — — — — — — — — — — —
Upper Mode A ROR 420 — — — — — — — — — — N
ROR-3 ROR 100.0 — — — — — — — — — — —
Tamakshi V ROR 87.0 — — - - - _ _ _ _ N
Budhi Gandaki STO 6000 — — — — N - — — —
ROR-4 ROR 100.0 — N N N - N N
Upper Arun PROR 335.0 — - - - R N
ROR-5 ROR 100.0 N — — N N N
Dudh Koshi STO 3000 — — N N N
Nalsyau Gad STO 4100 — [N N
Andhi Khola STO 1800 —
ROR-6, -7, -8 ROR 300.0 N
Chera-1 STO 149.0
Madi STO 200.0
Import from India — 12.0 — — — 162.0 — — — — — — — — — — — — — — — —
Added Installed Capacity (MW) — 0.0 0.0 0.0| 219.0| 569.9| 337.0| 100.0| 137.0| 282.0 87.0| 600.0 0.0| 100.0| 435.0] 300.0 0.0| 410.0 0.0| 480.0| 349.0
Total Installed Capacity (MW) 862.1| 862.1| 862.1| 862.1|1,081.1|1,651.0|1,988.0|2,088.0|2,225.0 (2,507.0 |2,594.0 |3,194.0 |3,194.0 |3,294.0 | 3,729.0 {4,029.0 | 4,029.0 | 4,439.0 | 4,439.0 | 4,919.0 | 5,268.0
LOLP* (%) — | 50.375 | 53.789 | 57.975 | 32.637 | 2.733| 1.575| 1.927| 2579| 1.919| 3.087| 0.130| 0516| 1.225| 0.666| 0.336| 1.079| 0.440| 1.331| 1.330| 1.232

*: Critical LOLP is 1.375%, equivalent to 5 days/year.
Note: Projects in boldface are storage-type projects.
The total install capacity includes the import from India.
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Table 8.11.2-2 Generation Expansion Plan (High Case)

FY 2011/12]2012/13| 2013/14| 2014/15| 2015/16| 2016/17{2017/18{ 2018/19} 2019/20| 2020/21| 2021/22| 2022/23| 2023/24| 2024/25| 2025/26| 2026/27| 2027/28| 2028/29 | 2029/30| 2030/31 | 2031/32
Existing — 850.1 — — — — — — — — — — — — — — — — N N — —
Kulekhani No. 3 STO 14.0 — — — — — — — — — — — — N [N N N
Chameliya PROR 30.0 — — — — — — — — — — — — — — — —
Khani Khola ROR 25.0 — — N N N — — — N N N N N N N N
Upper Sanjen ROR 11.0 — — — — — — — — — — N — — — —
Sanjen ROR 429 — — — — — — — — — — — — — — —
Upper Trishuli 3A ROR 600 — — — — — — — — — — — — N [N [N
Upper Tamakoshi PROR 456.0 — — — — — — — — — — — — — — —
Madhya (Middle) Bhotekoshi| ROR 1020 — — — — — N - — — — — = N N
Rasuwagadi ROR 1110 — N N — — — N = N N - - N N
Rahughat PROR 32.0 — — — — — — — — — — — — — —
Upper Marsyangdi ROR 500 — N — — — — — — — [N — — N N
Mistri ROR 42.0 — — — — — — — — — — — — — —
ROR-1 ROR 1000 — N = N N N N = = = = = N
Upper Trishuli 3B ROR 37.0 — N — — [N — - - R R N N
ROR-2 ROR 100.0 — — — — — — — — — — — —
Tanahu STO 140.0 — — — N — — — N N N N
Upper Mode A ROR 42.0 N — — [N — - N R R N N
ROR-3 ROR 100.0 — — — — — — — — — — —
Tamakshi V ROR 87.0 — N — N — — N N N N
Budhi Gandaki STO 600.0 — — — — — — N N N
Upper Arun PROR 335.0| — — — — — — —
ROR-4, -5 ROR 200.0 = N — N [N - N
Dudh Koshi STO 3000 — — [N [N [N
Nalsyau Gad STO 410.0 N N — —
Andhi Khola STO 1800 — —
Chera-1 STO 1490 — —
Madi STO 200.0 —
Naumure STO 2450 —
ROR-6 ROR 1000 —
Sun Koshi No. 3 STO 536.0
Lower Badigad STO 380.0
ROR-7, -8 ROR 100.0
Import from India —_— 12.0 — — — 162.0 — — — — — — — — — — — — — — — —
Added Installed Capacity (MW) — 0.0 0.0 00| 219.0| 5699| 337.0| 100.0| 137.0] 282.0 87.0| 600.0 0.0] 535.0 0.0| 300.0| 4100 0.0| 329.0| 545.0[1,016.0
Total Installed Capacity (MW) 862.1| 862.1| 862.1| 862.1{1,081.11,651.0|1,988.0|2,088.0|2,225.0|2,507.0 |2,594.0 |3,194.0|3,194.0|3,729.0 |3,729.0 {4,029.0 | 4,439.0 | 4,439.0 | 4,768.0 | 5,313.0 | 6,329.0
LOLP* (%) — | 49.198 | 51.573 | 54.322 | 27.323| 1.945| 1.680| 2.695| 3.334| 2.625| 3.923| 0.345| 0.967| 0.403| 1.218| 0.824| 0.309| 1.167| 1.397| 1.025| 0.672

*: Critical LOLP is 1.375%, equivalent to 5 days/year.
Note: Projects in boldface are storage-type projects.
The total install capacity includes the import from India.
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Table 8.11.2-3 Generation Expansion Plan (Low Case)

FY 2011/12|2012/13| 2013/14| 2014/15| 2015/16| 2016/17 | 2017/18( 2018/19| 2019/20| 2020/21| 2021/22| 2022/23| 2023/24| 2024/25| 2025/26| 2026/27| 2027/28| 2028/29|2029/30| 2030/31| 2031/32
Existing —_— 850.1 — — — — — — — — — — — — — — — — — — — —
Kulekhani No. 3 STO 140 — — — — — — — — - — — — — — - [N
Chameliya PROR 30.0 — — — — — — — — — — — N N — — N
Khani Khola ROR 25.0 — — - — — - - — — — - R N ., - N
Upper Sanjen ROR 11.0 — — — — — — — — — — — — — N —
Sanjen ROR 429 — — — — — — — — — — — — — — —
Upper Trishuli 3A ROR 600 — — — — — — — — — — — — N [N [N
Upper Tamakoshi PROR 456.0 — — — — — — — — — — — — — — —
Madhya (Middle) Bhotekoshi| ROR 1020 — — — N — — — — [N — — N N N
Rasuwagadi ROR 111.0 — — — — — — — — — N N — — N
Rahughat PROR 32.0 — — — — — — — — — — — — — —
Upper Marsyangdi ROR 500 — — — - N [N [N N [N N N N N [N
Mistri ROR 42.0 — — — — — — — — — — — — — —
ROR-1 ROR 100.0 — N N — — — N — — — [N [N —
Upper Trishuli 3B ROR 37.0 [N N [N - N N N N _ N _ _
ROR-2 ROR 100.0 — — — — — — — — — — — —
Tanahu STO 140.0 N N N N N N N N N R -
Upper Mode A ROR 42.0 — — — — — — — — — — —
ROR-3 ROR 100.0 — — — — — — — — — — —
Tamakoshi V ROR 87.0 — — — — — — — — — —
Budhi Gandaki STO 600.0| — — — — - N - N =
ROR-4 ROR 100.0 N N N N - -
Upper Arun PROR 3350 — — — — —
ROR-5 ROR 100.0 — — — ., R
Dudh Koshi STO 30001 — N [N [N
Nalsyau Gad STO 4100 — —
Andhi Khola STO 180.0
ROR-6, -7 ROR 200.0
Import from India —_— 12.0 — — — 162.0 — — — — — — — — — — — — — — — —
Added Installed Capacity (MW) —_ 0.0 0.0 0.0| 219.0| 569.9| 337.0| 100.0| 137.0| 282.0 87.0| 600.0 0.0 0.0| 100.0| 435.0| 300.0 0.0| 410.0 0.0 380.0
Total Installed Capacity (MW) 862.1 862.1| 862.1| 862.1{1,081.11,651.0|1,988.0|2,088.0|2,225.0|2,507.0 |2,594.0 |3,194.0|3,194.0|3,194.0 |3,294.0 |3,729.0 {4,029.0 | 4,029.0 | 4,439.0 | 4,439.0 | 4,819.0
LOLP* (%) — | 51.054 | 55.341 | 60.972 | 36.845| 3.802 | 2.389| 2716| 2678| 1.453| 2.135| 0.017| 0.144| 0.621| 1.338| 0.712| 0.370| 1.117| 0.435| 1.275| 1.351

*: Critical LOLP is 1.375%, equivalent to 5 days/year.
Note: Projects in boldface are storage-type projects.
The total install capacity includes the import from India.
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(2) W7 A

FBHFPNR—Zr—Z N r—AB L= —2ADBPEDERNNT A, LOLP B X
OMHA TR % . £ Table 8.11.2-4 /> 5 Table 8.11.2-6 72 & ONZ Figure 8.11.2-1 /> & Figure
8.11.2-6 |2/~ 7,

INHOERT, HEEEE (LOLP) 2NFAE FRETH S 1.375% (EM 5 A OB AR EIC
L) LR THh-oThH, =7 OGN ETZ TE-> TWAHEARH 5, ‘(JIL%LL%LJE%E‘%
AT OMERE TR VT B REEE N34T B L %ELT%&L\émﬂwﬁnﬂﬁﬁ%$%

HUAEE BN KRIBIZHAD T 5, 2T B 72Dz, — SRR EIN 25 Ftﬁﬁi@
INESWH T TTREBIC 72 - TlEfis L T — A 55| _xﬂm“é DT, LOLP OFFREHPAN DL
A — 27 e N AR+ 5, — ). BI1&EIT. LOLP REHFRFIANICH 285515, 1ZIF 100%

DZRLF—MEEZ LTV D

FET R DR — R — 2 DA 2015/16 4% (2 Kulekhani No. 3 (14 MW) . Chameliya (30 MW) |
# L O Khani Khola (25 MW) DO&ZEEFTERSZ BHAGT 225, G113 — 7 TFEITB WY
SZEMTET, LOLP IIRMEE LV ITHHESNL DD, 3B%E V9 IFEFITEVVEZ R LT
VN5, 2016/17 4E £ 121X Upper Tamakoshi (456 MW) . Upper Sanjen (11MW) . Sanjen (42.9 MW) .
5 L O Upper Trishuli 3A (60 MW) @ 4 S D38 ERT )N EERZ BAA L. LOLP & 3%LL Floii# &
ND0, A LRETH D 1.375% F TIRtE S 72V, £ D%, 2017/18 £4E[E7/) 5 2021/22 4F
|25 ) T, Nadhya (Middle) Botekoshi (102 MW) . Rasuwagadi (111 MW) . Rahughat (32 MW) ,
Upper Marsyangdi (50 MW) . Mistri (42 MW) ., Upper Trishuli 3B (37 MW) . Tanahu (140 MW) ,
Upper Modi A (42 MW) . 3 X O Tamakoshi V (87 MW) D& FEEFTAEIR A BRIE L. 25 LA
ST H G FET 300 MW DiiALIA R FE BT 23 EER 2 BAA L T, LOLP (X 1.5%7%> 5 3% ] & H
B2,

2022/23 #2725 L. Budhi Gandaki FEET (600 MW) A3iEERA BilAs LT, 2 & a1
IEIENT A L LOLP 1374 EIRMECT&H D 1.375 %LL FIZ7e 5, & Dk id, 2025/26 4 |2 Upper
Arun FEHT (335 MW) | 2026/27 4£J% (= Dudh Koshi (300 MW) | 2028/29 4F /|~ Nalsyau Gad (410
MW) . 2030/31 4EFE(C Andhi Khola (180 MW) . 2031/32 4 (Z1% Chera-1 (149 MW) L}
Madi (200 MW) OEFEEFTANEL LB L, Z4 5 LISMI &G EF 500 MW DOJiti LA R FE
PN EER 2 Ble L C, ZE LeFfaikit & 7e > Tunvd, (Table 8.11.2-1 2 )

A = ADEA X, 2022/23 A2 @ Budhi Gandaki FEFEFT OERRBME E TIIR—Ar—R &
FIEIA UBASEFEHE T 5, 2023/24 4 LI X Upper Arun (FR%&u=X) | Nalsyau Gad., Andhi Khola
B L O Madi OFFEEFT OIEERBH AR Z 4240 2024125 FRE, 2027/28 4, 2029/30 3 K
N 2030/3L AFPE & N—Rr— 2 L0 1R 72 Y | Chera-1 FEEFTOEHABAMA1E 2 £ H. 22> T
2029/30 AEFEIC 72 5 TN D, & BT, N— 27— ZDPA 13 2031/32 4E £ TlOEE A AT 5
MBI D> 7= Naumure J8FEFT (245 MW) 73 2030/31 4E£1Z, Sun Koshi No.3 (536 MW) 35

X O Lower Badigad (380 MW) M 4538 AT A 2031/32 4= |2 iE s 2 BHAR L T\ 5, (Table 8.11.2-2
Z )

/- v —r—20O%E Y ., 2022/23 4 @ Budhi Gandaki 7 & AT OIEELBAIE £ TlIN— A 7 —
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A ENZIZTR CBHZEFHE T d 5, 2023/24 - LUK X, Upper Arun, Dudh Koshi 35 & OY Nalsyau Gad
DAFEET ORI DY 1A < g o TEIZE L 2026/27 FEHE, 2027/28 L F O 2029/30 4
FEIZ72 0 . Andhi Khola Z8EFTOIERRBAGAIL 1 H1E < 72 > T 2031/32 41272 V. Chera-1 35 &
O Madi 8 & PTIE 2031/32 4= % TIZEEE 2 PAs 3 2 BTV, (Table 8.11.2-3 )

B, A THRICONTL, FEAETRXTOBRDKNIBEETHYD . I HITHRKFEENR
AT D HNMHGRE I OME T T 2 AVABAIEE N 720 ORNGZ LOTWDH 2 &b,
BRI R E 72MEZ R LT D, RIS, B H 023K & W Budhi Gandaki, Nalsyau Gad, Upper Arun
72 EDOIEHNERRZ BT DFEIL. RERELZRL TN D,

Table 8.11.2-4 Balance of Supply and Demand, LOLP, and Reserve Margin (Base Case)

Installed Peak Supply | Supply - | Energy Supply | Supply/ LOLP Reserve
Py Capacity | Demand | Capacity | Demand | Demand Energy Demand %) Margin
(MW) (MW) (MW) (MW) (Gwh) [ (Gwh) (%) (%)
a b c d=c-b e f g=fle h iza/b-1
2012/13 862 1,231 479 -752 5,607 4,707 84.0 50.375 -30.0
2013/14 862 1,277 477 -800 5,818 4,787 82.3 53.789 -32.5
2014/15 862 1,328 476 -852 6,049 4,865 80.4 57.975 -35.1
2015/16 1,081 1,382 696 -686 6,294 5,747 91.3 32.637 -21.8
2016/17 1,651 1,439 1,224 -215 6,556 6,527 99.6 2.733 14.7
2017/18 1,988 1,501 1,346 -155 6,836 6,819 99.8 1.575 32.5
2018/19 2,088 1575 1,375 -200 7,176 7,154 99.7 1.927 325
2019/20 2,225 1,717 1,436 -281 7,823 7,788 99.6 2.579 29.6
2020/21 2,507 1,867 1,617 -250 8,504 8,481 99.7 1.919 34.3
2021/22 2,594 2,031 1,636 -395 9,252 9,198 99.4 3.087 217
2022/23 3,194 2,169 2,236 67 9,881 9,880 100.0 0.130 473
2023/24 3,194 2,321 2,236 -85 10,572 10,568 100.0 0.516 37.6
2024/25 3,294 2,513 2,265 -248 11,447 11,428 99.8 1.225 31.1
2025/26 3,729 2,714 2,537 -177 12,364 12,358 100.0 0.666 374
2026/27 4,029 2,925 2,837 -88 13,325 13,320 100.0 0.336 317
2027/28 4,029 3,158 2,837 -321 14,386 14,370 99.9 1.079 21.6
2028/29 4,439 3,410 3,247 -163 15,531 15,526 100.0 0.440 30.2
2029/30 4,439 3,676 3,247 -429 16,744 16,721 99.9 1.331 20.8
2030/31 4,919 3,966 3,515 -451 18,066 18,042 99.9 1.330 24.0
2031/32 5,268 4,279 3,712 -567 19,493 19,465 99.9 1.232 23.1

*: Critical LOLP is 1.375%, equivalent to 5 days/year.
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Table 8.11.2-5 Balance of Supply and Demand, LOLP, and Reserve Margin (High Case)

Installed Peak Supply | Supply- | Energy Supply | Supply/ LOLP Reserve
Fy Capacity | Demand | Capacity | Demand | Demand Energy Demand %) Margin
(MW) (MW) (MW) (MW) | (Gwh) | (Gwh) (%) (%)
a b c d=c-b e f g=fle h iza/b-1
2012/13 862 1,216 479 -737 5,537 4,682 84.5 49.198 -29.1
2013/14 862 1,247 477 -770 5,678 4,735 83.4 51.573 -30.8
2014/15 862 1,284 476 -808 5,851 4,798 82.0 54.322 -32.9
2015/16 1,081 1,324 696 -628 6,031 5,608 93.0 27.323 -18.3
2016/17 1,651 1,381 1,224 -157 6,290 6,274 99.7 1.945 19.6
2017/18 1,988 1,512 1,346 -166 6,388 6,873 99.8 1.680 315
2018/19 2,088 1,649 1,375 -274 7,512 7,478 99.6 2.695 26.6
2019/20 2,225 1,794 1,436 -358 8,174 8,125 99.4 3.334 24.0
2020/21 2,507 1,949 1,617 -332 8,880 8,844 99.6 2.625 28.6
2021/22 2,594 2,123 1,636 -487 9,670 9,594 99.2 3.923 222
2022/23 3,194 2,270 2,236 -34 10,342 10,339 100.0 0.345 40.7
2023/24 3,194 2,429 2,236 -193 11,066 11,056 99.9 0.967 315
2024/25 3,729 2,629 2,265 -364 11,974 11,969 100.0 0.403 419
2025/26 3,729 2,854 2,537 -317 13,002 12,984 99.9 1218 30.6
2026/27 4,029 3,093 2,837 -256 14,089 14,079 99.9 0.824 30.3
2027/28 4,439 3,350 2,837 -513 15,260 15,258 100.0 0.309 325
2028/29 4,439 3,635 3,247 -388 16,557 16,538 99.9 1.167 22.1
2029/30 4,768 3,984 3,247 -737 18,147 18,123 99.9 1.397 19.7
2030/31 5,313 4,389 3,515 -874 19,993 19,966 99.9 1.025 211
2031/32 6,329 4,866 3,712 -1,154 22,166 22,140 99.9 0.672 30.1

*: Critical LOLP is 1.375%, equivalent to 5 days/year.

Table 8.11.2-6 Balance of Supply and Demand, LOLP, and Reserve Margin (Low Case)

Installed Peak Supply | Supply — | Energy Supply | Supply/ LOLP Reserve
Fy Capacity | Demand | Capacity | Demand | Demand Energy Demand %) Margin
(MW) (MW) (Mw) (MwW) | (Gwh) | (Gwh) (%) (%)
a b c d=c-b e f g=fle h iza/b-1
2012/13 862 1,240 479 -761 5,650 4,727 83.7 51.054 -30.5
2013/14 862 1,297 477 -820 5,907 4,818 81.6 55.341 -335
2014/15 862 1,361 476 -885 6,202 4,915 79.2 60.972 -36.7
2015/16 1,081 1,430 696 -734 6,514 5,857 89.9 36.845 -24.4
2016/17 1,651 1,503 1,224 -279 6,847 6,303 99.4 3.802 9.8
2017/18 1,988 1,579 1,346 -233 7,192 7,165 99.6 2.389 259
2018/19 2,088 1,651 1,375 -276 7,522 7,489 99.6 2.716 26.4
2019/20 2,225 1,728 1,436 -292 7,869 7,834 99.6 2.678 28.8
2020/21 2,507 1,808 1,617 -191 8,237 8,220 99.8 1.453 38.6
2021/22 2,594 1,918 1,636 -282 8,738 8,712 99.7 2.135 35.2
2022/23 3,194 2,043 2,236 193 9,307 9,307 100.0 0.017 56.3
2023/24 3,194 2,178 2,236 58 9,922 9,921 100.0 0.144 46.6
2024/25 3,194 2,349 2,265 -84 10,702 10,697 100.0 0.621 36.0
2025/26 3,294 2,533 2,537 4 11,538 11,521 99.9 1.338 30.0
2026/27 3,729 2,728 2,837 109 12,426 12,417 99.9 0.712 36.7
2027/28 4,029 2,939 2,837 -102 13,390 13,386 100.0 0.370 371
2028/29 4,029 3,167 3,247 80 14,426 14,408 99.9 1117 272
2029/30 4,439 3,408 3,247 -161 15,524 15,519 100.0 0.435 30.3
2030/31 4,439 3,662 3,515 -147 16,680 16,658 99.9 1.275 212
2031/32 4,819 3,934 3,712 -222 17,921 17,899 99.9 1351 225

*: Critical LOLP is 1.375%, equivalent to 5 days/year.
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Figure 8.11.2-1 Balance of Demand and Supply (Base Case)

Figure 8.11.2-2 Balance of Demand and Supply (High Case)
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Figure 8.11.2-3 Balance of Demand and Supply (Low Case)

Figure 8.2.2-4 LOLP and Reserve Margin (Base Case)
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Figure 8.2.2-5 LOLP and Reserve Margin (High Case)

Figure 8.2.2-6 LOLP and Reserve Margin (Low Case)
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FOE FrAKRKNEEFREME

9.1 EEShBZFKIXKNAFEITODOY b

75 8 B TR S /- EIRPHZE TR T, 2012/13 meg 2031/32 £ FE TO 20 R EHR A
BltGT DRk 7] (4 2 Rinb OEADENZ GTe) 11, WEFHN =27 — 2 D513 4,256
MW, /A o —2ADEE11 5,317 MW, 12—/ — X@fﬂ/ﬁx\éi 3807 MW TH 5D, ZibH D I HIATK

FEINL, N—A T —=ZADEAETT 1,993 MW, A 7 —ZADHE1E 3,154 MW, 1 —7 —ADY;
/a\ti 1,644 MW TH 5,

Tl SNDHRPKEREE T 0 =7 b EF D OEIEERAE % Table 9.1-1 [T/~ 7,

Table 9.1-1 Storage-type Projects to be Implemented

: Capacit Commissioning Year (FY)

Project (|\F;|W)y Base Case High Case Low Case Remarks
Kulekhani No. 3 14 2015/16 2015/16 2015/16 Under construction
Tanahu 140 2020/21 2020/21 2020/21 LA has been concluded.
Budhi Gandaki 600 2022/23 2022/23 2022/23 DD is ongoing.
Dudh Koshi 300 2026/27 2026/27 2027/28
Nalsyau Gad 410 2028/29 2027/28 2029/30
Andhi Khola 180 2029/30 2029/30 2031/32
Chera-1 149 2031/32 2029/30 -—--

Madi 200 2031/32 2030/31
Naumure 245 2030/31
Sun Koshi No. 3 536 2031/32 -—--
Lower Badigad 380 2031/32
Total Capacity -—-- 1,993 MW 3,154 MW 1,644 MW

BEIC d 3% T s L OB R YE(R 1 T & % Kulekhani No. 3, Tanau 33 X Of Budhi Gandaki Z < &, 9
T D/ — AT Dudh Koshi, Nalsyau Gad, % &0 Andhi Khola @ 307" 0o =7 F3SEE S
Do

TP NAN— R —ADHA 2026/27 412 Dudh Koshi Z8EHT (300 MW) 73, 2028/29 4
J£1Z Nalsyau Gad Z&#EHT (410 MW) 23, 2029/30 4F 12 Andhi Khola #8#E T (180 MW) 23 #R %
Bt 2, & HIT, 2031/32 £ (213 Chera-1 JE&EfT (149 MW) & Madi J67ERT (200 MW) 73
WAEFHIAT 5,

NA = ADOEEATE, Nalsyau Gad £ L O Madi OFFEEBATIEIR—A 7 —2DEA KD { 1 £
EERZBHAG L, Chera-1 FEATIL 2 R EHSZBALET 2, /o, LRROBFEEIITMZ T,
2030/31 4E |2 1% Naumure & FE AT (245 MW) 73, 2031/32 4F {2 1% Sun Koshi No. 3 %& T (536 MW)
& Lower Badigad T (380 MW) & iE#A % BAAAT 5.,

—7J., m—4—Z2OEPA 1%, Dudh Koshi 35 1 U Nalsyau Gad D& IEEFTITR— 27— 2 DIFE
X0 1FEEERAZ A L, Andhi Khola FEEATIS 2 22 < iEfi5 2 BAAA3 5, Chera-1 FEEATLARE
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I IAREBIRBE S DA Td 5 2031/32 4 £ TIOER A2 BAG 3 2 LB TR0,

Table 9.1-2 {2, #% S5 ARMFEBEAT O K b FUOERR B An v REAF AL & BIHBIFERTHIC I T 5
SEHARBR AR AR 2 TR,

Table 9.1-2 Commissioning Year of Commercial Operation

Base Case
. Capacity
Project (MW) 2023/24 | 2024/25 | 2025/26 | 2026/27 | 2027/28 | 2028/29 | 2029/30 | 2030/31 | 2031/32
Dudh Koshi 300 P — — G
Nalsyau Gad 410 P — — — — G
Andhi Khola 180 P — — — G
Chera-1 149 P — — — G
Madi 200 P — — — G
(Naumure) 245
(Sun Koshi No. 3) 536
(Lower Badigad) 380
High Case
. Capacity
Project (MW) 2023/24 | 2024/25 | 2025/26 | 2026/27 | 2027/28 | 2028/29 | 2029/30 | 2030/31 | 2031/32
Dudh Koshi 300 P — — G
Nalsyau Gad 410 P — — — G
Andhi Khola 180 P — — — G
Chera-1 149 P — G
M adi 200 P — — G
Naumure 245 P — — G
Sun Koshi No. 3 536 P — — G
Lower Badigad 380 P — — G
Low Case
. Capacity
Project (MW) 2023/24 | 2024/25 | 2025/26 | 2026/27 | 2027/28 | 2028/29 | 2029/30 | 2030/31 | 2031/32
Dudh Koshi 300 P — — — G
Nalsyau Gad 410 P — — — — — G
Andhi Khola 180 P — — — — — G
(Chera-1) 149
(Madi) 200
(Naumure) 245
(Sun Koshi No. 3) 536
(Lower Badigad) 380

P : The earliest possible commissioning Year.
G : The commissioning year in the generation expansion plan.

92 FARXIOT Y FORRDI-OHDBEE

FENR—R T —2ADPEDOITAR T Y =7 ST 5200 E R &% | Table 9.2-1
WORT, — . ERICENBEEEZMAETEOIE, 2L CTRERZRTFOT e Y 27 MR
FARMPREL TNLH TR Yz MIXTHEELLETHY | F72, 2018/19 FELIFFIZHARE S 4L
HIMHIAART 0 =7 NORBOTDOOEALLETH D, B, AHITIE, B INHME
INE VNG SN AR E TH % Budhi Gandaki 72 =7 M b ED THWZIT 9,
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N—=2 7 —ATIL, 2012/13 D 2031/32 FEETO~ AL —7 7 CHIEHIZ, Kulekhani
No.3 B X ' Tanahu 7' &2 ¥ = 7 K LIA+ D Table 9.1-1 Lrﬂ“eomﬂﬁkﬁﬁo‘ﬁé 57y 7 O

BOET U, JE R SRS A B TR 2 R o R o A R T, 2012 AEOfHiE— AT 4,209
BH RWVCET S, ZON, 3,367 54 KbV %A ho 80%) % FESNOEARTHN S DAL
T, 8V @ 842 B RNVIZENOEARTG N OET 5 LEL T D, Table 9.2-1 IZ/R7TX—
A — AT, 202526 LTI KO EEFTFENIAE L, TOESFUL 429 |51 KV (SN S O
A& 343 5 Fv, ERNOEARTTEND OFiEN 86 H U KV) Lird, F/3—/LdD GDP 73K
10,000 B/ RV THDH I EE2EBET L&, BRFEHBICH L TEHOERECOMRPLEL 2D
2, WAL OO0 AN LD, Fio, XX VENOERTGII N THY | 22
6 16 FFEMICIHOIZ VAER] 16 B0 KA D 86 B RV A FET DL, MW\ ¥ — U Z1RFET 5
WERDDLH, "7 —ATIEI Vr Y=l VEERTLHZ LI, AHOEETEEIL 7,149 5
T RNERD, Flo, o= —RATIT 4 7ur=7 " aeFEid s L0, AT 3,257 575
NVOESTRENRET D,

Table 9.2-1 Net Cash Flow of Base Case during the Master Plan Period

Serial  Fiscal Net cash flow (Million USD at FY 2012 price)
no. year | Budhi Gandaki | Dudh Koshi | Nalsyau Gad | Andhi Khola | Chera-1 Madi Naumure | Sun Koshi Lower Total
No.3 Badigad
T |8 T F LB LT B o.jF o.E .jE .
=] =] 2|2 2|3 o3 2|3 2|3 2|3 2|3 o 3 )
s Bl £|5 f|5 Bz By Bz E|l5 &5 £|s% 8
&) 2 |o 2|0 2|0 2|0 2o 20 210 210 2|0 2
a S |a oA S| a 2 1a S| A S |a 2 1a 2o 2| a o
z 2 s|32%|52%|52%5|52%|52%522%|52%|28%|3 2 %
S E 3|5 E 2|5 ER|SEE|S S B|S S B|lsEEBISSEB|sEgE|s & @
= Y- o f= - o f= Y= o = - (=] f= Y- o = - (=] = o =S o =T o = - (=]
T2 llExlEpllEpllEpSlESESESESlE 2 2
E S E|ECE|ESE|1E:E|E2E|EE|ECEEElEzz|E 88
O W F |0 W |0 W |0 W -0 W [0 W F|[0WF0WoF|0 W0 o -
1 2012/13
2 2013/14
3 2014/15
4 2015/16| 63 16 78 63 16 78
o D 2016/17| 63 16 78 63 16 78
2 6 2017/18| 72 18 90 72 18 90
2 7 201819152 38 190| 46 12 58 198 50 248
LE 8 2019/20| 197 49 246 52 13 65 248 62 311
5 9 202021197 49 246( 50 13 63| 39 10 49 286 72 358
% 10 2021/22[152 38 190{110 27 137| 4 11 55 305 76 382
E 11 2022/23 109 27 136 42 11 53 151 38 189
§ 12 2023/24 182 46 228| 93 23 116 275 69 343
2 13 2024/25 94 24 118 92 23 115 42 11 53| 18 5 23[ 31 8 39 278 69 347
a;; 14 2025/26 55 14 69/154 38 192| 85 21 106/ 18 5 23] 31 8 39 343 86 429
= 15 2026/27 80 20 100{106 26 132| 33 8 41| 34 8 42 252 63 315
16 2027/28 47 12 58[106 26 132| 65 16 81| 67 17 84 285 71 356
17 2028/29 85 21 106/ 81 20 102| 84 21 105 250 63 313
18 2029/30 81 20 102| 84 21 105 166 41 207
19 2030/31 65 16 81 67 17 84 133 33 166
20 2031/32
Total 895 224 1,118) 698 175 873590 147 737(423 106 529|362 90 452400 100 499 3,367 842 4,209
Note: The cost of Budhi Gandaki project was estimated in 1984 in the pre-FS and modified by the Study Team to 2012
price.
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9.3 BEEEEOTREEOLIIT

AEHITIE, 7T nY=s R 3ODOTFEI—A, TROLN—AF5—ZX N F—A BX
Or— 7 — 2T 2 MBI (FIRR) 25 L TE 2170, BB JORE e
DFED FRENEZ o LTc, £, SIS R (EIRR) 2R/ L TRREDIT 21TV, Ty =
7~ EBAFET T Y A ORI R A R LTz,

931 HEMEBESITOBRBEADERE

KRR E T m Y =7 NOEMBTIIRKE R EEEENRLETH D, FICHREESE RM
OIMET DX, EOEN TRV NREERE LTHANT, GWMBHY X — R RIAE
TR R0, X T, vy 2 2RV &S BUEH - #E5 U 27 B3Ik 2 &
HLUETHD, 3 DOTRES —ATHONWTESMED FRRIEEZMRFT2ICHEY. ZNHDOFTHE
r—AO%EOFKEREIY ORE S LRGEENMEORBERE O T O0ERH D, AHiTIEL, M
BN OFsAA & LT, B 12 RskWh OBAZHE L CRE LT, Zhid, KkETEN
it ED L DIZhnET Y =7 SOREREY (MBI : FIRR) 2 +43IC K&
. BEPFEOTRRENRE VD ERFT L2720 IaLb—a L OERBE RS, E-AET
1T, BRBEONT OFSHAA & B2 12 RSIKWh DIFEIZ OV THRF L7, ZIUIRE CHEET
B DT U A ORBERRITITT D EBE & T 2 72 OIS E R NI = (EIRR) & &
HT27-0DEAEL 125,

MBI EITOICHIZ0, B EEL L HxO7a Yy hOFX ¥ a7 — L RHEREDY
ERHHL. B EEL L TENLERA LT, £ A0REREY (FIRR) Z#HH Lz,
Table 9.3.1-1 & Table 9.3.1-2 (T, 727 /1 filikk % 12 Rs/IkWh D34 D_— 27— Z® FIRR & EIRR
Rt FEEREOER T A D 80%EFEF] 8% DAL T, 7V D 20% & EARE L L THEL,
ZOBERGITKT HFIENY % 25 FEOM ASIRFEHM CRET 5, R/3—/LTik, SI7H8 LEE
7 B —ZE T HHA D 2011 4EFE R TOER]D 8% 5 135% DM THh -7z, =2 Tik, B
FEOEEITY A7 BB D70 & LT, 4FEF] 8% THE D AU FIEE & KE L7z, Table 9.3.2-1 1
FIETY  (FIRR) ORHOMGE & 72 D5 ERE O H ), R PRI &M EE) TR 2 5 £ 70
P, W E N ORFERRER =RV X —EE R LTz, F—AEOFEY (FIRR) OFEEIL, 6
OOfA DTzl NO B AEMOBASERENT X TKRD D 4L EMETRTOr —ADHE
L Lic, r—2mo&REY (FIRR) OFFEIZ, HElOoTey = hOFy v arm—
OEFERH L, TOAFEFICK L CEEREY (FIRR) #HH L,

Table 9.3.1-2 IZ/RT L9, lxDT Y= F@ EIRR OFEHBMIL 50 4 & Lz, &7 —
AD EIRR OREHHWIROFEICY o> T, flxD7my=7 MIfZS0FL T2 LN TED
Eoiz, &r—2A07e vy M E 6L FICRE LT, 77— A0 EIRR ORI, &E5o
RO ZHE ML L, ZOEFEFEICH L TTo 7,
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Table 9.3.1-1 Net Cash Flow and FIRR of Each Project (Base Case)
at 8% Interest Rate and 12 Rs/kWh

Serial no.  Fiscal Net cash flow (Million USD at FY 2012 price)
year  Budhi Dudh Nalsyau Andhi Chera-1 Madi Naumure  Sun Lower Base Case
Gandaki  Koshi Gad Khola Koshi  Badigad | (All project total)
1 2012/13
2 2013/14
3 2014/15
4 2015/16 -16 -16
< 5 2016/17 -16 -16
£ 6 2017/18 -18 -18
& 7 201819 -38 -12 -50
E 8 201920 -49 -13 -62
o9 200021 -49 43 -10 72
2 10 202122 -38 -27 -11 -76
E 11 202223 183 27 11 145
S 12 202324 182 46 -23 114
> 13 2024/25 182 -24 -23 -11 -5 -8 113
S 14 202506 182 14 38 21 -5 -8 96
F 15 2026/27 181 134 -20 -26 -8 -8 253
16 2027/28 181 134 -12 -26 -16 -17 244
17 2028/29 180 134 86 -21 -20 -21 338
18 2029/30 180 133 86 30 -20 -21 388
19 2030/31 179 133 86 30 -16 -17 396
20 2031/32 84 133 86 30 26 28 386
21 2032/33 178 132 85 30 26 27 479
22 2033/34 178 132 85 30 26 27 477
23 2034/35 177 132 85 29 25 27 476
24 2035/36 176 120 85 29 25 27 463
25 2036/37 175 131 84 29 25 27 471
26 2037/38 147 130 72 29 25 27 430
27 2038/39 146 130 83 19 25 26 429
28 2039/40 145 129 83 28 25 26 436
29 2040/41 143 128 82 28 18 18 418
30 2041/42 47 108 82 28 24 26 314
31 2042/43 140 107 81 27 24 25 405
32 2043/44 138 106 65 27 24 25 386
33 2044/45 137 105 64 19 23 25 374
34 2045/46 135 93 63 19 23 24 358
35 2046/47 133 103 62 18 16 17 350
36 2047/48 235 102 50 18 16 16 437
37 2048/49 234 100 60 8 15 16 434
38 2049/50 234 99 59 17 15 15 439
39 2050/51 233 97 58 16 8 7 419
40 2051/52 137 182 56 15 14 14 419
41 2052/53 232 182 55 14 13 13 510
42 2053/54 231 182 127 13 13 12 578
43 2054/55 231 181 126 60 12 12 622
44 2055/56 230 170 126 60 11 11 607
Total 3685 2814 1699 475 406 420 12,891
FIRR period
From (year) 2015/16 2018/19 2020/21 2024/25 2024/25 2024/25 2015/16
To (year) 2046/47 2050/51 2052/53 2053/54 2055/56 2055/56 2055/56
Duration (years) 32 33 33 30 32 32 41
FIRR 35.0% 30.0% 258% 19.1% 17.8% 16.8% 32.2%

Note: 1) Years with negative values in bold letters indicate construction period of each project.
2) Years with underlined bold letter indicate the last year of FIRR period (25 years) for individual project's FIRR
calculation.
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Table 9.3.1-2 Net Benefit and EIRR of Each Project (Base Case)
at 8% Interest Rate and 12 Rs/kWh

Serial

Net benefit (Million USD at FY2012 price)

no. Fiscal year BUth. Dudh- Nalsyau  Andhi Chera-l  Madi  Naumure Sun Koshi LoY\/er Bast? Case
Gandaki  Koshi Gad Khola No.3 Badigad | (All project total)
T 2012713
2 2013/14
3 2014/15
- 4 2015/16 -77 =77
2 5 2016/17 -77 -77
g 6 2017/18 -88 -88
g 7 2018/19 -186 -56 -243
= 8 2019/20 -241 -63 -304
s 9 2020/21 -241 -62 -48 -350
7 10 2021722 -186 -134 -53 -374
e 11 2022/23 340 -133 -52 154
5 12 2023/24 340 -223 -113 3
o 13 2024/25 340 -115 -113 -52 -22 -38 -1
> 14 2025/26 340 -68 -189 -104 -22 -38 -81
c 15 2026/27 340 259 -98 -130 -40 -41 290
S 16 2027/28 340 259 -57 -130 -80 -83 249
= 17 2028/29 340 259 184 -104 -100 -103 475
18 2029/30 340 259 184 85 -100 -103 664
19 2030/31 340 259 184 85 -80 -83 705
20 2031/32 218 259 184 85 74 82 902
21 2032733 340 259 184 85 74 82 1,023
22 2033/34 340 259 184 85 74 82 1,023
23 2034/35 340 259 184 85 74 82 1,023
24 2035/36 340 245 184 85 74 82 1,009
25 2036/37 340 259 184 85 74 82 1,023
26 2037/38 340 259 169 85 74 82 1,009
27 2038/39 340 259 184 73 74 82 1,011
28 2039/40 340 259 184 85 74 82 1,023
29 2040/41 340 259 184 85 66 72 1,005
30 2041/42 218 259 184 85 74 82 902
31 2042/43 340 259 184 85 74 82 1,023
32 2043/44 340 259 184 85 74 82 1,023
33 2044/45 340 259 184 85 74 82 1,023
34 2045/46 340 245 184 85 74 82 1,009
35 2046/47 340 259 184 85 74 82 1,023
36 2047/48 340 259 169 85 74 82 1,009
37 2048/49 340 259 184 73 74 82 1,011
38 2049/50 340 259 184 85 74 82 1,023
39 2050/51 340 259 184 85 66 72 1,005
40 2051/52 218 259 184 85 74 82 902
41 2052/53 340 259 184 85 74 82 1,023
42 2053/54 340 259 184 85 74 82 1,023
43 2054/55 340 259 184 85 74 82 1,023
44 2055/56 340 245 184 85 74 82 1,009
45 2056/57 340 259 184 85 74 82 1,023
46 2057/58 340 259 169 85 74 82 1,009
47 2058/59 340 259 184 73 74 82 1,011
48 2059/60 340 259 184 85 74 82 1,023
49 2060/61 340 259 184 85 66 72 1,005
50 2061/62 218 259 184 85 74 82 902
51 2062/63 340 259 184 85 74 82 1,023
52 2063/64 340 259 184 85 74 82 1,023
53 2064/65 340 259 184 85 74 82 1,023
54 2065/66 340 245 184 85 74 82 1,009
55 2066/67 340 259 184 85 74 82 1,023
56 2067/68 340 259 169 85 74 82 1,009
57 2068/69 340 259 184 73 74 82 1,011
58 2069/70 340 259 184 85 74 82 1,023
59 2070/71 340 259 184 85 66 72 1,005
60 2071/72 218 259 184 85 74 82 902
61 2072/73 340 259 184 85 74 82 1,023
62 2073/74 340 259 184 85 74 82 1,023
63 2074/75 340 259 184 85 74 82 1,023
64 2075/76 340 245 184 85 74 82 1,009
Total 13,018 9,950 6,934 3,278 2,713 2,982 46,129
EIRR period
From (year) 2015/16 2018/19 2020/21 2024/25 2024/25 2024/25 2015/16
To (year) 2064/65 2067/68 2069/70 2073/74 2073/74 2073/74 2075/76
Duration (years) 50 50 50 50 50 50 61
EIRR 19.4% 17.6% 156% 13.0% 12.6% 12.3% 17.5%
Note: 1) Years with negative values in bold letters indicate construction period of each project.

2) Years with underlined bold letter indicate the last year of EIRR period (50 years) for individual project's
EIRR calculation.
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Table 9.3.2-1 Summary of Project-wise EIRR with 8% of Interest on Long-term Debt

Project name Insta- | Project Saleable energy  |Interest EIRR Power price
lled | (economic) on long at 12%
capa- cost Dry Wet Total | term | Average power price for dry and wet season EIRR
city season season debt (Rs/kwWh)
6Rs 8Rs 10Rs 12Rs 14Rs 16Rs
(MW) (Gwh) ) | ) () (%) (%) (%) (%) | (Rslkwh)
NEA Project
Budhi Gandaki 600] 1,096,032 500 2,000 2500 8.0%|10.9% 14.1% 16.9% 19.4% 21.7% 23.7% 6.64
Promising Projects
Dudh Koshi 300 855063 523 1,386 1910/ 8.0%]| 10.3% 13.1% 15.5% 17.6% 19.5% 21.2% 7.17
Nalsyau Gad 410 722,645 515 853 1367| 8.0%| 8.9% 11.4% 13.7% 15.6% 17.4% 19.1% 8.48
Andhi Khola 180 518,506| 137 512 649 8.0%| 6.3% 8.8% 11.0% 13.0% 14.9% 16.7% 11.00
Chara-1 149 443041 121 443  563| 8.0%| 6.2% 8.6% 10.7% 12.6% 14.3% 16.0% 11.36
Madi 200 489471 171 450  621| 8.0%| 6.0% 8.4% 10.4% 12.3% 14.0% 15.5% 11.69
Naumure 245 713409 310 848 1158 8.0%| 8.1% 10.8% 13.1% 15.2% 17.1% 18.9% 9.04
Sun Koshi No.3 536/ 1263494 336 1548 1884 8.0%| 7.0% 9.3% 11.3% 13.1% 14.7% 16.2% 10.74
Lower Badigad 380 904,241| 355 1011 1366 8.0%| 7.0% 9.4% 11.4% 13.2% 14.9% 16.4% 10.61

Table 9.3.2-2 Summary of Project-wise EIRR with 1% of Interest on Long-term Debt

Project name Insta- | Project Saleable energy  |Interest EIRR Power price
lled | (economic) on long at 6% FIRR
capa- cost Dry Wet Total | term | Average power price for dry and wet season
city season season debt (Rs/kWh)
3Rs 4Rs 5Rs 6Rs 7Rs 8Rs
MW) (Gwh) ) | ) () ) %) (*B) (%) | (Rs/kwWh)
NEA Project
Budhi Gandaki 600] 1,096,032 500 2,000 2500 1.0%| 48% 7.2% 9.2% 11.0% 12.7% 14.2% 3.49
Promising Projects
Dudh Koshi 300 855063 523 1386 1910/ 1.0%| 5.0% 7.1% 8.9% 10.5% 11.9% 13.2% 3.45
Nalsyau Gad 410 722,645 515 853 1367 1.0%| 3.9% 59% 7.5% 9.0% 10.3% 11.6% 4.08
Andhi Khola 180 518,506| 137 512 649 1.0%| 15% 34% 50% 64% 7.7% 89% 571
Chara-1 149 443041 121 443  563| 1.0%| 15% 34% 50% 6.3% 7.6% 87% 5.76
Madi 200 489471 171 450 621 1.0%| 1.5% 33% 49% 6.2% 7.4% 85% 5.85
Naumure 245 713409 310 848 1158 1.0%| 3.0% 50% 6.7% 82% 9.6% 10.9% 4.56
Sun Koshi No.3 536| 1263494 336 1548 1884 1.0%| 24% 4.2% 58% 7.1% 83% 9.4% 5.16
Lower Badigad 380 904,241| 355 1011 1366 1.0%| 24% 43% 59% 7.2% 84% 9.5% 5.11
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THr — A ORI AT

T r— 2450 EIRR Ofif % Table 9.3.2-3 & Table 9.3.2-4 [Z/RT, RX—RAF—RZ  /NAlr—
A, B—4—ZDOMTO EIRR DEOEWNI/NES N, KbEL DT a7 haEL (9 7
BYx ) BETFENRKIZR DA T —AORFEWENRL DI kb7 ey Mpsb
7w @7aver b)) BEFEELR/NIRD e —r —ATEZDRFEEN LV, £72. EIRR
IFEASFIORE SOFELZTRNO T, [[A—E/lits TD EIRR OEIZEFIN 8%DHE
E1%DOFETIFER L TH D,

2

Table 9.3.2-3 Summary of Case-wise EIRR with 8% of Interest on Long-term Debt

Case Interest on EIRR Power
long-term Average power price for dry and wet season (Rs/kWh) price at
debt 6Rs 8Rs 10Rs 12Rs 14Rs 16Rs | 12% EIRR
(%) (%) (%) (%) (%) (%) (%) | (Rs/kWh)
Base Case 8.0% 9.5% 12.5% 15.1% 17.5% 19.7% 21.7% 7.64
High Case 8.0% 8.8% 11.6% 14.1% 16.4% 18.6% 20.5% 8.29
Low Case 8.0% 10.1% 13.1% 15.8% 18.2% 20.4% 22.4% 7.22
Table 9.3.2-4 Summary of Case-wise EIRR with 1% of Interest on Long-term Debt
Case Interest on EIRR Power
long-term Awverage power price for dry and wet season (Rs/kWh) price at 6%
debt 3Rs 4Rs 5Rs 6Rs 7Rs 8Rs EIRR
(%) (%) (%) (%) (%) (%) (%) | (Rs/kwh)
Base Case 1.0% 4.1% 6.2% 8.0% 9.7% 11.2% 12.6% 3.89
High Case 1.0% 3.6% 5.6% 7.4% 8.9% 10.4% 11.7% 4.20
Low Case 1.0% 4.6% 6.7% 8.6% 10.2% 11.8% 13.2% 3.65
9.3.3 EBAHlEEMBABNERCET S0 - ERREICK 5ENBEROHKRE

# 9.2 fIR LI LI, IARRKNHEE T 0T =7 FOERIZIIRERFEEEVLETH
5o K2, WEEEZRENOHET DT, TOENT 027 FHRRERL LTHIMT,
EWHBR Y 2 — B RIAERRITIUIZR G20, AT, Fed=7 I &< BUai -
Y AT B RIBENZ E B BETH D, flix OIFKAKNBEET vy =7 MBS
&, KEAEY ZiRFEE R & OBRE LTHE ST 21TV, E&fEOD 2R Lz, K
HiClX, EOligEn oo icbhid ey =7 NoREFED (NI ER) 8+71
REL, BEFEOATREMEDS SV E BT LT,

AECOMBON AT O I2HT20 KR ERMITNEA & 1IBNCHE SN2 IPPIC L 0 @i S,
WHRERELBEBHEZIIUOH%IE. NEAICENEZRET DLW ) HERELZBET S, BER
DR 2 A - D 80%% FF] 8% DI A4 T, £V D 20%% 45% IPP DEARE L L THREL, 20
GAREIZHRT DHE 0 2 HET D,
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He DT vy =y b EFES—AMOMB IO RZ, TEEOM%S 6 Rs/IkWh, 8 Rs/kWh,
10 Rs/kWh, 12 Rs/kWh, 14 Rs/kWh, 3 K116 Rs/kWh DA OF]EI Y & F7=, FlE1Y A3 12%
2722 & X OEEMKE LT, Table9.3.3-1 8L U Table 9.3.3-2 (2 F L /=, =2 Tid, /38—
T 2011 4EHG T 2 4R DL O EHITEA ORI 5.0%0 5 12.5% DM TH 722 L 2 EF L, Y
E0HFT HFIEID 2 12% 48 E LT,

Table 9.3.3-1 Summary of Project-wise FIRR with 8% Interest on Long-term Debt

Project name Insta- | Project | Saleable energy | Inte- Return on equity (FIRR) Power price
lled |(financial)| Dry Wet Ann-| rest | Average power price for dry and wet season at 12%
capa-| cost |sea- sea- ual | on (Rs/kWh) FIRR
(MW)| (000 | son son Total|long-| 6Rs 8Rs 10Rs 12Rs 14Rs 16Rs
USD) (Gwh) @) | %) (%) () (%) (%) (%) | (Rskwh)
NEA Project
Budhi Gandaki 600| 1,118,400| 500 2,000 2,500f 8.0%|( 11.4% 22.6% 29.6% 35.0% 39.5% 33.2% 6.08
Promising Projects
Dudh Koshi 300 872513| 523 1,386 1,910f 8.0%| 9.5% 19.4% 25.4% 30.0% 33.8% 36.9% 6.38
Nalsyau Gad 410| 737,393 515 853 1,367| 8.0%| n.a. 14.0% 20.9% 25.8% 29.7% 32.9% 7.58
Andhi Khola 180| 529,088 137 512 649 8.0%| na. na 11.2% 191% 24.9% 29.8% 10.18
Chara-1 149| 452,083 121 443 563| 8.0%| na.  na 104% 17.8% 23.1% 27.4% 10.36
Madi 200 499460| 171 450 621f 8.0%| n.a. na.  93% 16.8% 21.9% 26.0% 10.61
Naumure 245 727968| 310 848 1,158( 8.0%| n.a. 10.9% 19.4% 25.3% 29.9% 33.8% 8.21
Sun Koshi No.3 536| 1,289,280| 336 1,548 1,884| 8.0%| n.a. 1.6% 13.6% 19.4% 23.7% 27.1% 9.57
Lower Badigad 380] 922,695] 355 1,011 1366| 8.0%| na. 2.9% 14.1% 19.8% 24.0% 27.4% 9.45

Note: 1) n.a. (not applicable) means that FIRR cannot be calculated due to negative net present values.

BEHERENS He D7 m Y7 MZOWTHDL E FEEIRXA MPRREWVBROKRE 7 n Y=
7 MIFEBARERENI =X NF =L ARWEEME TH & EE OFIE] 0 245 2 ) 23 54
s, WETRTE I, NEA A IPP XV 2010/11 FEICE W ANTZE S O MR &2, FRi%
A AT oAl U 72 2012 SEMI& L2 a3 % & 9.21 Rs/kWh & 72 %5, L 7> L, Budhi Gandaki 7' &2 ¥
7 MI, 2R L0 HIRWEBME O 8 Rs/IkWh T 22.6% DF|R Y 2R TE 5, 2D NEA DEE
fii#% <. Dudh Koshi 7’7 <= 7 b X 19.4%, Nalsyau Gad 7' ¥ = 7 b 14.0% D F[A Y % fEff T
&%, Fiz. FlEIY 12%% & O G2 HBrd 5585 & 3%E L= 854 . Budhi Gandaki 7' = ¥ = 7
% 6.08 Rs/kWh, Dudh Koshi 7= = 2 hid 6.38 Rs/kWh, Nalsyau Gad 7'© =~ kX 7.58
Rs/kWh D HIZEMiRE T /)% NEA IS 2 Z L TE 5, Z D7z, 2010/11 FE R 5 TD NEA
D PP 76 DR ESIMEAMMiS 2 AL U, Chb 7 my=r MIE&ESE LTI
Tuyx s e LTHEISNDTHA D,

— . IREITRT EEBYD . NEA DN IPP N BHEAT 28 Ok IE NEA O/ BT 5 &
EBTEDHZEAEEFEL T, NEA D IPP X5 O 1E 72 B WEL Y ik & 2012 4EA4fik% C 5.18 Rs/kWh &
T 5, ZOHE., TXTOTay=7 FOREIY N 12%LLTF LR, BENRE L TOMIITK
‘F‘?‘éo
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Table 9.3.3-2 Summary of FIRR of the Cases with 8% Interest on Long-term Debt

Case Interest on Return on equity (FIRR) Power
long-term Average power price for dry and wet season (Rs/kWh) price at
debt 6Rs 8Rs 10Rs 12Rs 14Rs 16Rs | 12% FIRR
(%) (%) (%) (%) (%) (%) (%) | (Rs/kwh)
Base Case 8.0% 5.6% 18.7% 26.5% 32.2% 36.8% 40.8%| 6.79
High Case 8.0% -0.6% 16.7% 25.5% 31.8% 36.7% 409%| 7.24
Low Case 8.0% 8.9% 20.4% 27.7% 33.2% 37.8% 41.6%| 642
Table 9.3.3-2 IZN—R T —A NA r—A u—r =2 EORER|E Y OFFEER 2R, M

MPEICEI LT, e—4 4 — 2N HEMENE L .

W TR—RAT—RA LA — AR, T D

EWTMERRRE AR RN T —ZANER—=A 7 — A u—r—Z LKL TS Z LIk D,

WTRICHE L. 3 A —ZAD OB TN X0,

FELT-8E . IPP OHIGE U ik&1Z 6.42 Rs/IkWh 725 7.24 Rs/kWh O TH V|

FIETD 12%% & O A5 2l 2 550 &
2010/11 4= FERE 5

T® NEA @ IPP 7> 5 Ol Aliks 9.21 Rs/kWh (2012 4Eitk ) 2 Z BT, +XThHr— 2
PERNC E > T REENR LD,

L, KEITRT ERBD . NEA BRIESZFERTE 5 IPP 725 OB WELY ik 2 2012 -k
TS518 RsIkWh &5 &, T _THOTay=7 bOFIBEIY N 12% LU TFE2D, +_XTHOIFr—AT
BExtgl LCOMONRL 725,

AR — /L DHRHI
E L7 RE R
e/ NS (ki
DEE L IPP
Fdl s, k3 =Tl

RS &

ENa

AxX &

CEEMRENRREE REAKENEET D IPP 2 LRI L TIT O I2IE, &

B DR ORI Tk 2 R T E D HEMBRBRAES N D LENH D, Gt SNIZT 1

B, ZDOXIITIPP

L, 2070, kﬁ&&%mﬁmﬁﬁﬁ%ﬂﬁ
ZOX DRI AR E &,

EVECIARE DS

THrZLicky,
%Tﬁbhf%koik:@ioﬁ)X7%ﬁﬁﬁék
&ﬁ@»ﬁﬁ7u9:7bﬁ$u&&of%tomp

AR T,

IPP | WA Z S Bl

UX?%%M?%HT@%%ﬂ%K%Méo

1) IPPNBHD

o
Hm

LV KAl CTEODPIE TE HREEZER D

3) FENBAFEZATOIC
EERF ST, RAREICK

MWD 57291

I, EAMY (FIER) o#m, @k X OES,
EZL DV RIZERNRSDH, ZD7d, 5FTHR/N—/LTOIPPIZ X
DX IPP OFE ﬁ%%@)xﬁ%Mﬂ
. IR CHEEED B AR T & D iRAVIA
BRI HITHED D LE N B D
ﬁﬁTﬁ_ﬁmLﬁﬁ%T CEWAR /b RS I

HDDHZENMETHD,

. BB O BB

fifiks DERE Z #e AT T U L 0 | RS & el T & Dl AT &
2) BUNMMERIRIIRE O

FN—= L DOREERFE SR OB LD B> TLE 9 AlHENE
LS TENERITII ATZDEWVFEEIZRY, TOL 2770y =V b~DOFE

VAR L I EIRAS
HEHBAFIL. NEA DE W
CHiRG L IR 5

RIET D,

ECPRAEZ IPP (2K L CIT> T IPP OFE 22 M & FiF, IPP A

b2V REA 2 FHGOMAREZRRETDHZLICL - TREY 27

HENMFECIET D, ZOEE, A v Nl

BUP e ) A7 &, WIEBIRHOGE R & TR DHENLE L 2D,

THED L) M

TP FILUR—k



RNN—IVE SEIFKIAKDEEBAVREI-TSVHEE

934 BHEREMBABNERICET 59T —2OHREICK LBNHEDR

FREOT I R ZED R A 5 D 7o @i B D 80% & EFI] 8% DRHZESATN O DD Af
TEIRBEENR D LWVIHIETIToTo, 2BV ANy & R —7 8 OARIEBE ORI E 4
WCEVFHELESEASIE. 2R E2R<IMADZeNTE S, ZOBRE, Fuvzs bMEET5E
FOMEEELS MA D ZENTELE), HOIVIIEROBERFEY 2 L0 KETHZLENTE
DM, ARFIZ2 AR ESOMRE BT, BAME AR IZ, BRFEEN L VIR HET 5 &
INCHET D22 EVEYTH D, AKEITIE, =L ORFEORE DB O E I ZH > T
W5 NEA S, 2D K9 RRAHRENE DBALK A= VBN OERSINCIESE, B CTEIREE
179 ATREME 2 a3 5,

<HRFEB/IID 3 A b Lk DR >

NEA IXENFFEITICZ D72, BHZ HRITORERMICLHIHEEL, IPP LA FOEF
EENSOEBETHMRL T 5DH, NEA O 2010/11 FEEOMBEIFERN S, BHOFETET LI
TEIG CORAME T2 O3 X | & ARFeAliRS 2 5155 L Table 9.3.4-1 1T/~ L 72, R4FEEIC NEA
X, PRAET D RER T 2,006 GWh, EEIZ XY 1,733 GWh, A7t T 3,829 GWh O ) % fife {7
LTW5, FBECOMBEIOAFIL2,728GWh TH Y . AT L1 AITHK) 28% D\ ME %
RLTWD,

TP FILUR—k



RNN—IVE SEIFKIAKDEEBAVREI-TSVHEE

Table 9.3.4-1 Cost and Price Analysis of Power Generation and Purchase
by the NEA in FY2010/11

Items Unit NEA NEA power NEA
generation purchase systemall

|. Electric energy
Electric energy generated

a) Hydro generation GWh 2,122.08 2,122.08
b) Thermal generation GWh 3.40 3.40
¢) Self consumption GWh 29.30 29.30
d) Total (a+b-c) GWh 2,096.18 2,096.18
Electric energy purchased
e) India GWh 694.05 694.05
) Nepal (internal) GWh 1,038.84 1,038.84
g) Total GWh 1,732.89 1,732.89
Electric energy for sale (or sold)
h) Electric energy generated and purchased (d+g) GWh 2,096.18 1,732.89 3,829.07
i) System loss % 28.55 28.55 28.55
j) System loss including self consumption % 28.77 28.77 28.77
k) System loss energy (h*j) GWh 602.98 498.47 1,101.45
) Electricity for sale (h-k) GWh 1,493.20 1,234.42 2,727.62

I1. Cost of generation, purchase, transmission, and distribution
Cost at generation

m) Generation expenses Million Rs 929.56 929.56

n) Royalty Million Rs 854.76 854.76

0) Total Million Rs 1,784.32 1,784.32
Cost of purchase

p) Purchase expenses Million Rs 10,493.74 10,493.74

qg) Total Million Rs 10,493.74 10,493.74

Cost of transmission and distribution
r) Operating expenses

Transmission expenses Million Rs 189.39 156.57 345.96
Distribution expenses Million Rs 1,644.60 1,359.58 3,004.18
Administration expenses Million Rs 474.49 392.25 866.74
Depreciation expenses Million Rs 1,659.47 1,371.86 3,031.33
Deferred revenue expenditure Million Rs 177.19 146.49 323.68
Sub-total Million Rs 4,145.14 3,426.75 7571.89
s) Other expenses
Interest on long-term loans Million Rs 1,967.50 1,626.51 3,594.01
Foreign exchange losses Million Rs 46.54 38.47 85.01
Provision for employee benefits Million Rs 1,034.66 855.35 1,890.01
Street light dues written off Million Rs 0.00 0.00 0.00
Sub-total Million Rs 3,048.70 2,520.33 5,569.03
t) Total Million Rs 7,193.84 5,947.08 13,140.92
Cost total
u) Cost total (o+q+t) Million Rs 8,978.16 16,440.82 25,418.98
I11. Sale of electricity
V) Net sale of electricity Million Rs 9,824.78 8,122.04 17,946.82
w) Income form other services Million Rs 1,382.94
x) Total Million Rs 9,824.78 8,122.04 19,329.76
V. Profit or loss
y) Profit or loss (x-u) Million Rs 846.61 -8,318.77 -6,089.22
V. Unit cost and prices at sales
) Unit cost of generation and purchase ((o+q)/l) Rs/kWh 1.19 8.50 4.50
aa) Unit cost of operation expenses (r/l) Rs/kWh 2.78 2.78 2.78
ab) Unit cost of other expenses (s/l) Rs/kWh 2.04 2.04 2.04
ac) Total unit cost (z+ab+ac) Rs/kWh 6.01 13.32 9.32
VI. Average sale price
ad) Average sale price (V/I) Rs/kWh 6.58 6.58 6.58
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BT (kWh) H7-0 OB IS 2 A MIFEEm CaHE %ﬁ@ﬁ&%ﬁﬁ%k [EREEd UG
kolcli, o, AT ORMORE ﬂxkkﬁ%®ﬂXFm£ﬁéﬁ\ % - BB L
NEA OEEEHICEET 5 a2 M BHRAZO TN rb b T —fRICEE LB D
L7,

2010/11 412 NEA 1% 60 i 8900 /L B — DK ZF EL T\ 5, BHIGELUSA DA E S
BT 5 e, BHEREOHLOINKIL 179 f& 4700 HL E—OBEFIRGEWR AR L T2 2 X 254
& 1400 T/A B — L 720 | T4{5 7200 A B —DHK L 70D, 20k 5 72 BEO ERBRITE
EEHAL & ARV IRFEE NI TH D, 77, AT LABANRKENWI L b aX MEOFKETH
%,

2011 £ D NEA O -2 ) IR FeAfik 1% 6.58 Rs/kWh Tdh 5, Ziuicxt LT, NEA Oi%f T
LB OG22 ME6.01 RsIkWh TH Y | Z OB ORFEIIFEEZ LT, 2 A FON
FUTHEE 2 A F 23 1.19 Rs/KWh 6k FE#y - 5 R 2 - WA E RN 2 70 & O FFE =2 X |78 2.78 Rs/kWh,
FHANCAEFNEAED =2 2 R A% 2.04 RsIkWh Th 5, — 7 HE L7210 = A M X 13.32 Rs/kWh
T, ZOFENDOREIEL NEA ORTFOERER->TWDH, HELIZENORKDO 2 A FNERKIT
8.50 Rs/kWh (2011 4725 2012 AT/ T T B L7 1B B WNTEE 8.3% = B &3 5 & 2012 4F
filik% T 9.21 Rs/kWh) DOEEME TH D, FHET A b EFFANCEFIEAED = 2 I NEA D

BRI CRELIZENERLaA M>73>oﬂ\éo 2D X DT, NEA OFRFREIL, @\ EEM
k& ZN L VARWIRGEIFE D SO E T, D0y % B AR EICLDE ORI X DFILE
THD LNR2NWZ EICERNT D, ZORE, NEADORELEEBICEIFELLEENIOVE 2 X
I 9.32 Rs/kWh 321458 /) i setiks 6.58 Rs/kWh LV &< 72 %,

<AL EICHIT D NEA OREBEE - EBEORST >

B U7o AL = A b & ARG D SR DI RICEIT D NEA OREEL HEEZ RN
L. Table 9.3.4-2 |Z/8 L7z, 2010/11 4EFEDFITiX, FEFED NEA 1T K ¥ ER 1,493 GWh (3§
) 279 MW FH) 126 LT, AR RIS 51213 NEA IZ X 2 F8E &)Y 2,516 GWh (5
W) AT MW YY) ML 72D Z En3bnd, — ., BEEIE, EEEO 1,234 GWh IZx L T
212 GWh OEEANIZI O T HER B 5H, HEH TV H & NEA OFEEH 15 191 MW BT
WE L7 %, —JTIPP OFEH T 191 MW BRI & 72 5,

2010/11 FFFED NEA D A A MEEPFRER B ZL L2V EUE L, WETFHOX—Z 7 —2 D
FER A L. 2018/19 4R & 2031/32 4R DAY ST D NEA OFE & HER, VI
HAOBE M E1T o7z, 2 2 Tlit, NEAIZ L D WIIAAR L TR OHEIC L HHE 2 A N %[H
— LR LT, BEPRONR— R — 2O8E, 2018/19 L2 E 2N 12 Rs/kWh, ks
S DFFEL Y 5,669 GWh (3§41 C 7,176 GWh, [ /17C 1,575 MW fH4) | 2031/32 - 21X
FIffikE 25 12 Rs/kWh, it O 2878 16,179 GWh (F& 8 T 19,493 GWh, Hi 71T 4,279 MW
FIY) L2, ZTHOMREE LK AZEH LSS A TO NEA ORFER L BERLFHE
77

2018/19 AEEE DA P TIL, NEA OFEFEIC L D778 1,023 GWh %3 & 720 | 2010/11
XY 470 GWh B3 2, — 77 B A 13 2010/11 4R FE D /K HE7)» & K (CHE N L T 4,646 GWh
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Ll n, UL, BHNGEMR O LS (6.58 Rs/KWh 735 12 Rs/kWh) (2 & 0 i K03 i L,
FNERET DD ERFE ORI L, fERE LT3 X FOZW NEA DOFEE RN
YLl ThD, 2D L1E, NEA OFRHIZ L 2FEEZ IR LT XD LVt TEJ) & ffit
LR/ L ORRFREIC LV BT E 5 2 & 2R3 %, Bk % 10 RSKWh IZ FIF % &
IR S T2y NEA OREEEIL 2,575 GWh & 720 | 2010/11 4E X v & & 1,082
GWh o8N, 2 LT 436 MW OFINZ EBL S 20N H 5, [RFEIC 2031/32 4FE T 10
Rs/kWh OBtk #4325 &, NEA OFERE% 5856 GWh, 7712 LT 1,665 MW Hilil &
HEHLMERHDHZ LT,

Table 9.3.4-2 Results of Breakeven Point Analysis (at 2011 prices)

Sale of electrical Required generation capacity
Breakeven simulation parameters < 5 @ energy by sources
and electrical energy sources w 2 =
z o o > > 2 > >
Y Y— -_ o o] n he} o o]
© ¢ © 3 = - h o - -
28 %8 o 2 2 = =2 2 2
8SE88s B s < E E _ s 3
2226 ¢ |8 24 6|8 28 8 24¢8¢
58552 X | R 8z 2Fz|dFHE R Szaz
Cases (Rs/ (Rs/ (Rs/ |(GWh) (GWh) (GWh)| (%) (%) (MW) (MW) (MW)
KWh) kWh) kwh)
a b ¢ |d=e+f " f g h ik K
1. Cases in FY2010/11
Case 1-1: Actual sale in FY2010/11 6.01 13.32 6.58| 2,728 1493 1234129% 86% 510 279 231
Case 1-2: Breakeven in FY2010/11 6.01 13.32 6.58| 2,728 2516 212 |1 29% 86% 510 471 40
Difference between Cases 1-1 and 1-2 1,023 -1,023 191 -191

2. Breakeven cases in FY2018/19
Case 2-1: Breakeven in FY2018/19 at 12Rs/kWh| 6.01 13.32 12.00| 5669 1,023 4,646 |21% 52% 1575 284 1291

Difference between Cases 1-1 and 2-1 5.42| 2941 -470 3411 1,065 5 1,060
Case 2-2: Breakeven in FY2018/19 at 10Rs/kWh| 6.01 13.32 10.00| 5669 2575 3,094|21% 52% 1575 716 860
Difference between Cases 1-1 and 2-2 342 2941 1,082 1,859 1065 436 629

3. Break even case in FY2031/32
Case 3-1: Breakeven in FY2031/32 at 10Rs/kWh| 6.01 13.32 10.00|/16,179 7,349 8,830|17% 52% 4,279 1944 2335
Difference between Cases 1-1 and 3-1 3.42|/13451 5856 7,595 3,769 1,665 27105

Note: 1) For calculation of breakeven pointe =d x (c-b)/ (a - b).

<V 7 ha—r L EBFHEIZ X D NEA O3 EREOYLFE >

PLEDS Tt NEA OFRERIC L D2 EHOFEMIZEBIT 5 3 2 M7 6.01 Rs/kWh &K
TEERELTND, ZD XD f;ﬂé&m:x N CHBT DHIODORMEOEZIC, ODA DY 7 k
m—r b NEA IZ T 2BUNOHEZFTTAT O 2 & 288 L TMBOIT 21T\, Bl &
FlE D OBIERE 55T Lz, TS0 ORE R % Table 9.3.4-3 (2R3, B4R %2 & 7 ek &
D 80%7% AFEFI| 1% T A HIM 25 4E[ D ODA v — 2 OfE) A, 7Y @ 20%% NEA |2
ﬁa‘é@tﬁﬁﬂ%k LT%HE?”%G LLT, ZOEREITKT HFEY 25 E L, 2010/11 FJE
O NEA DFEBIZL HENOXE -BLELEDa A MEL6.01Rs/kWh Th 5728, Z DREiED
WAL b o) LT%I B0 ZFHE L, £7o, BARSIIBHF CTH D720, difa&RI 0K EEED
6% DAY ZFH T 5 & X DOE MM FEEaA L) ZRHELE,

2010/11 #-£ D NEA OIEEIZ L D E G D = A - 6.01 Rs/IKWh (2136 - BlFED 2 A R A
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BENTWDEN, SWICHER LEZEHET VIZZEN LD R FEZBEL TR, ED7),
FEREIRT DI040, ZOBIMFEO A R HEE - BLED = A ~ 1.23 Rs/kWh 7 L
SV 72 fE 4.78 Rs/kWh % 2011 4-ffiks CORIE & L CTHERT 5, BREM B /AT 2012 4% <
1o TWB 728, 2011 05 2012 FE 20T T EH L7 &R EWMifE%k 8.3% & E L T, 2012
Ak CORMEE 5.18 Rs/IkWh &%, ©DF 0 | B OEIFAMEA Z OBMELL FTHAIEY 6%
EWMAETE 570 Y27 MMZ, NEA D ODA b — 2 L BUFRE 2% 1) CEEFE/T - 7n Y =
7 R LT, MBHRBLE D EWESRIEM A S Z L2 b,

Table 9.3.4-3 (TR IER T 0 ¥ =7 FOMBLINTORR LS LI, @70 Y =7 MMEICH
#4% & . Dudh Koshi 7’2 2= 7 | (3.13 Rs/kWh) . Budhi Gandaki 7' ¥V = 7 | (3.31 Rs/lkWh) .
Nalsyau Gad 7’2 &= 7 b (3.77 Rs/kWh) , Naumure 7’22 = 7 | (4.23 Rs/kWh) . Lower Badigad
7uYx7 k (466 Rs/kWh), SunKoshiNo.3 71 = 27 k (4.71 Rs/kWh) ODNETHESEIERLAS
2Fbnd,

Table 9.3.4-3 Summary of Project-wise FIRR with 1% Interest on Long-term Debt

Project name Insta- | Project | Saleable energy | Inte- Return on equity (FIRR) Power price
lled |(financial)| Dry Wet Total| rest | Average power price for dry and wet season | at 6% FIRR
capa-| cost |sea- sea- on (Rs/kwWh)

(MW)| (‘000 | son son long-| 3Rs 4Rs 5Rs 6Rs 7Rs  8Rs
usb) (GWh) ) | ) ) () () () (%) | (Rs/kWh)
NEA Project
Budhi Gandaki 600] 1,118400| 500 2,000 2,500| 1.0%| 1.1% 12.4% 18.3% 22.8% 26.5% 29.7% 331
Promising Projects
Dudh Koshi 300 872513 523 1,386 1910| 1.0%| 4.7% 12.1% 16.9% 20.5% 23.6% 26.2% 3.13
Nalsyau Gad 410 737,393| 515 853 1,367 1.0%| na. 7.8% 13.2% 17.1% 20.2% 22.9% 3.77
Andhi Khola 180 529,088 137 512 649 1.0%| n.a. na. 26% 92% 13.7% 17.4% 5.45
Chara-1 149 452,083 121 443 563 1.0%| na. na 34% 93% 13.4% 16.8% 5.38
Madi 200] 499460( 171 450 621| 1.0%| na. na. 28% 89% 129% 16.1% 5.46
Naumure 245 727,968 310 848 1,158 1.0%| n.a. 4.1% 10.8% 154% 19.1% 22.2% 4.23
Sun Koshi No.3 536( 1,289,280| 336 1548 1,884 1.0%| na. -0.3% 7.7% 12.1% 15.4% 18.2% 4.71
Lower Badigad 380] 922,695 355 1,011 1366 1.0%| na. 0.3% 8.0% 12.4% 157% 18.4% 4.66

Note: n.a. (not applicable) means that FIRR cannot be calculated due to negative net present values.

Table 9.3.4-4 |Z/R LIZTRE Y — 2 OMB T ORISR % b L1277 — 2 NEA 728 ODA &
&7 EOREEEME Y AN T, BAOTREOWIMIIHET 256 2 RatT 5, FlED 6%DH
A3 2012 4FAfif% T 5.18 Rs/IkWh THH Z L 2 EET 5 &, 3 2D —AD FIRR A 6%DRFD
TG (GEFE= A M) 1 3.32 Rs/kWh 725 3.79 Rs/kWh ORI TH W . Z O BIfE % Fal 5 ik
Lo TND, ZDd, EDOF—ATh->ThH, NEADRAHERZEYD AN TEETS 7—
AL LTEEDORSRERD,

TP FILUR—k



RNN—IVE SEIFKIAKDEEBAVREI-TSVHEE

Table 9.3.4-4 Summary of FIRR of the Cases with 1% Interest on Long-term Debt

Case Interest on Return on equity (FIRR) Power
long-term Average power price for dry and wet season (Rs/kWh) price at 6%
debt 3Rs 4Rs 5Rs 6Rs 7Rs 8Rs FIRR
(%) (%) (%) (%) (%) (%) (%) | (Rs/kWh)
Base Case 1.0% 0.0% 9.6% 15.6% 20.2% 24.0% 27.2%| 3.54
High Case 1.0% -4.1% 7.7% 14.2% 19.1% 23.1% 26.6%| 3.79
Low Case 1.0% 2.7% 11.2% 16.8% 21.3% 24.9% 28.1%| 3.32

ULk, MBS ELEN G, B, EAROREIY . &F], FEaR e, RE, ODA. BUf
DD DOEEFEO WREMEDOBR A AT LTz, MBI HRIRZEThIVTRMOFEEICHFF T
DM, —FH, HEICEATED 20N ERE HEME L, RFEREICITADERERVES, &
T1E WS AT O O, ODA SCBUR R OAXFI Dl B 215 LT, Mg o4
PEZ MR L7223 & T & 2 72 RflAS TR T 20N B H, 2D Z b, NEA [ZEFID ODA
HeXLUNRESZIEN LT, #Ee Mg TRt T 2\ N 2T RETH D,

NEA DS TlL, BV AT A ZANE I A MEEOER L /2> T\ 2 &, BEMK L
WRFBAMRE DR E R SRNFET HZ &, HAFEHRITEIA N THLZ LD, REREIZH
DLENEETE D, TORH, FETHOA TS NEA IZ X A FERESRECSE T, kv —
JETRO BN DN DH D, —F. NEA ZID B EBHBRSLEN TGO H Y HIZH SEORHA
HHEBEZBINLD, IPP 226 DOE VI ik X E S ARTEMik & Tl L TR0, LV HEFHRE
HIETHERET DI LIZED . IPP O OEWIDY itk 2 5 HAR L~V ETFFL 2 & bakb
EChA9H, £7-. NEA DEBEIO/NFHEIZONT S, HEFICZ T AN LI, BFEREICES
BEHZINWEZZ LHHEIPAT, NEA OMBHR@EEMEEZRTH LV ET, §l& LT 503
Wd b,
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