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autaet:

o U3NI & NI HTHIHI fofeT forsTeh WTS (Invoice) HFawe HTTSITA@®aRT SHTIUTT TfdfeIfd,

o  U3NI & NI HTHHI WATTHS fT& (Packing List) SFaIwHl ShITSITAg®h! THITOTT STdfafy,

o U3 g AN WHMH! GAM! (Transport) T AT (Insurance) TFI-HT TSI THTTOTT
fafaf,

. ﬁa’rﬁgq ATTRT |THTRT Country of Origin/Certificate of Originﬁwgﬁﬁﬁ,

o TR R EFal-elt SIfehgTT SIS ®eh! THTUTT Sfafy,

o ITUTEH/STHIY/feeuT Sfearh! Sttty

o THFHT T, TN &t THIUTYS T SHFI1eh! TelweTdsTehl THTIOTT TfdoTy,

o T i@ &dl (PAN) THTOTISTRT JHTIOTT Tfdferfy,

o IAfErTl SATIeIeh Teh KT T[ThT STV SHTUT FfcifeT,

o BOQ G HATfciehell SHFI-TEITERT 5l (Contract) -l HTTSITAe®ah! SHTUTA Sfcetly,

o form wfta fosht wrsiar (PPA) Tvereft FwrTSITae®aR! FoTfoT Tfafafy,

o faftr™r STITATIT (Financial Closure) Trar-eft FTSITd@®eh! THTOTT feferfd,

o IHISHIRI ST T(d Fidaie (SFATHT Socil | 3T ),

o TEITAIR T SARETAT STH SHfcheh! AW, IS, THAT SEATER USH HI HFSEHT HFI1 HoaTeish dHidaTe
qUsh! futreht gfdferfy,

e  Proforma Invoice for LC Opening Tre-Eft SHTSTTde®eh! JHTTT Sferfy,

o  STTIISHIH! Y@k HEIHT T IHIISTAT SHEI-aTe BT, TET Ueh! Tfepd foreqa gfeaifafig fesme
BIGELE) (Detail Engineering Design Report),

o TTAYIHAT SHITSTH T THUSHT &9 HFTSITA qUT fawures |
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autireT:

o MM foeror qem wishr Wikftherda, ufd 31 R gfHToT, STt Hd, Country of Origin,
Used/New, W%ﬁ@tﬁwm,

o ITTAISHIh! THIIETAT SEO-Tee ATeet foree Traeft fawriee werent wmmfora gfaferd,

o 37 HATOIISIE STRT HUH! TSTE HEHT AT 372 HATTH TSI feraur Hvaieell A,

o SCUTEH/ TRV AT Ffcifet,

o HIU T, T AT JHTOTIRT JHTIOTT Hfefefy,

o T i@ Eal (PAN) SHIUIGSRT HIOTT Sfafafy,

o IAfEreel STk STeh! ShL TITHT SHTTHRNhT SHTIOTT Sdfafy,

° wmfra?cﬁ I TeRT TEgIT (Contract) grarefi SHETSITag®eh! JHTIOTT Tfaferfy,

o Torggd wite forshl wwsfiar (PPA) wval-elt hTsTTa®eh! SHTTOTA SfdfeAfy,

o fofver sawemu (Financial Closure) TFsI=4t FITSITAEER! THTIOTT fefeafd,

o ATISHIR %ﬂﬁwmﬂﬁéﬁ (Detail Engineering Design Report),

o IATANSHIE! TR ST Fiela (SFTHITITHT Ieehg WY 3T,

o AR STREHRIT ITH SATtHeh! ATH, U8, THAT SEAT&T T Hl SFl-LHT P Teh! FoeTeteh A HiaTe
wush Foferent wfeferfy, T
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o Yot g AT AR foret foisteh Wl (Invoice) -l shITSITAE®eh! FHIUIT Sferfd,

o U3NI & NI AR WATThS 1€ (Packing List) TFewHl SITSITAE®R! THITOTG Sffafy,

o U3 g AN WHMH! GAM! (Transport) T AT (Insurance) TFI-HT FHTTSITAE®eh! THIOT
gfefeata

. ﬁ'crrﬁg:raﬁﬁwmﬁ Country of Origin/Certificate of Origin T JHTIOT Sty

o TR FoHAT el SIfohgT ShITSITAE®eh! THIUTT Sfdfafy,

o STAISHIRI YaGah HFIHT T IHRISTAT HFI-IETE BTY, T Ueh! Tehd [oRqd Siesl A GT fSiTeH
SIGECE] (Detail Engineering Design Report),

o 37 FATHISTE T1ohd HIEER foTee (U1 Hfed) ol FHTi Sfdfetfy,
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TSR 7T STREATL STH A fchehl HTH, U&, AT SEdTeR UoH €1 FFI-LHT hFa{1eh] HoaTeieh A HIdaTe
wyueht fofarent wfafafy, T

SATIIIHAT STHITSTH HHT THTHT 9T KIS qAT feauEs |

%% Toraeft vt Tl gicra frwra araret saawer

forgd sTiTSTRT @it faeelt qer fafmer glaur R avewd e foaea smisEmeR e faeeh
forfererer glera fareprive gvaret FEfRERT 200y SHINH g1o |

¥4 forewiess uatel wftg smama sttt (NOC) wg o qor given frefa arareft saaee:

forera Seares, ST T o wrsfeaa HaiorshRienl At sArevaeh fashiesn vared trnd wiewid
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Brand Namel‘%ﬁﬁﬁﬁﬁ(% (Wﬂﬁ%ﬁmﬁﬁwuﬁ)m@ﬁanﬁﬁm
TURIETAT PSS ST forswhieeh aTeleh! WU dTfetehl, AT STTHTT LTATT Detail Explosive

Estimate/Blasting Assessment Report),

forshieer gerel g ﬂﬁlﬁ heT g (Hard Rock)ﬁﬂmﬁlﬁw,

fasmres: varef womT T Blasting Patternah! SHTIOTq gfdferfy,

TSI Executive Summary Report EAREIG) gfeaferfu,

Project Layout Plan with cross sectional drawings of geological map,

ATt FEsTohd] AT WE/3TRTd T4 T HT TESTohd [T Ueh! HFgiidTeh! AT Sfafeifd,

FHFT g, TN T JHIUYSeh! THTUT iy,

Trft ST gdt (PAN) THTOTIeRT HTioTe Sfeferfy,

HEree! AT S¥ehl ST ST STHTUTTTeRT SHTIOT Sdfet(d,

forera wiftg forshl Gvgiicn (PPA) Sverwell shTTsiTae®en! ST fdfeIfd,

fafra sra@emT (Financial Closure) Traweff STTSTTae®eh! JaTUTG Sfdafefd,

STRISTTRT %ﬁﬁwmﬁqﬂﬁaﬁ (Detail Engineering Design Report),

HTAISAThT ST S e (FTAIEHT Seeie WY 31TE),
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¥.§ TR FladT srafdent eriir frwier AnT araeelt saaer

forera Icomed, TEROT T foraruReiT Ewatf-urd HaTeh! AU T HoaTaiehl AN ST Hoar
FTHTHY SRR S Teh dl TR TTCEeRT ATHT STATTT ST fo=ld TSI Sageh hFiTct au et sHISTeh]
FTTSITAEE ! SHTIUTT Tl Higash! fHeae U1 T ® |

AT

G GHE T AT 949 Proforma Invoice/Quotation TFaef FITSITAEEehT THTOTT Elﬁl'%lﬁ,
@& g AT Specification Sheet TFaET HTTSITAEERT SHTIUT Tfd I,

HER TN TANT TN ST IR foheeT Ge Topographic Map =t ShITSITAe®R! SHIUTT
gfeferty,

ST/ STHTToTR! Tf e,

PO SaT, ST St THTOTISeRT ST Tfdferf,

Trft ST gt (PAN) THTOTIeRT SHTioTe Sfeferfy,

HereAT STTeleh Sehl S <ehT SHTOTTSAeR! SHTIOTT Sfdferfd,

HATfciehe! OGR! GFEIT (Contract) HFe=¢ HTSITa@®ah! STHTIUTT T,

forera wiftg forshl vaiicn (PPA) Eveiwel shTTsiTae®ent ST Sfdfetf,

forfor e (Financial Closure) ts=¢ft FHITSITAEEh! THTIOTT ffeAf,

HTIISHThT AT T Tldele (FTAIHT Seei WY 3Te),
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&. forera forermar ferwmTg T weRtioTa wruqus gaw steaa gidae

T forehmer frTiTeh! TTIHTERICCRE STEEF HUEHT HTASHT Tiea, STAISHTeR e fmfor qer
forega &rtent TR STt g a1, Guidelines 3cATET WohTe Hrewell shrie®en! SR HHTTER
TH D |

§.¢ Torera faemmar forwmTate wrenTfota =amgeter (Manual) T Guidelines/@Tagus

e  Manual for Preparing Scoping Document for Environmental Impact Assessment (EIA)

of Hydropower Projects 2001

e  Manual for Preparing Terms of Reference (TOR) for Environmental Impact Assessment
(EIA) of Hydropower Projects, with Notes on EIA Report Preparation, 2001

e  Manual for Public Involvement in the Environmental Impact Assessment (EIA) Process

of Hydropower Projects, 2001

e  Manual for Preparing Environmental Management Plan (EMP) for Hydropower Projects,
2002

e  Manual for Developing and Reviewing Water Quality Monitoring Plans and Results for

Hydropower Projects 2002

e  Manual for Conducting Public Hearings in the Environmental Impact Assessment Process

for Hydropower Projects, 2004

e Manual for Addressing Gender Issues in Environmental Impact Assessment/Initial

Environmental Examination for Hydropower Projects, 2005
e  Guideline for Power System Optimization of Hydropower Projects, 2015

e Guidelines for Operation and Maintenance of Hydropower Plants, Substations and

Transmission Lines, 2017
e  Guidelines for Study of Hydropower Projects, 2018
e Power-House Design Guidelines for Hydropower Projects, 2018
e Design Guidelines for Headworks of Hydropower Projects
e Inspection Guidelines for Powerplant, Substation and Transmission line
e Design Guidelines for Water Conveyance System of Hydropower Projects

e  Manual for Reviewing Scoping Document, Terms of Reference (TOR) and Environmental
Impact Assessment (EIA) Reports for Hydropower Projects.
e  Manual for Preparing Initial Environmental Examination (IEE) Report for Hydropower

Projects.

e  Manual for Prediction, Rating, Ranking and Determination of Significant Impacts in

Environmental Impact Assessment (EIA) of Hydropower Projects
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§.% Torgra faemm forvmrae wrentfora =amgeter (Manual) T Guidelines/WTagus
Guideline for Hydro Tunnel Support System

Guideline for Estimation of Explosive Quantity for Hydro Tunnel Construction

Guideline for Study of Effect of PRoR Hydropower Project on Downstream Projects in

the context of Nepal

&.3 %@Wﬁwmnﬁm Database Software &

GIS Based License Management System

Royalty Management and Distribution System

Preparation of GIS Representation of Reservoir Projects

Online License Application System

&.% forera foremer farvmrarte ereaam v WUeT T Teaament SHAHT TEehT AT INHTEE
I fITeRT ATHeRToT YU Ul T mTel va=T TRERT 9T 3Teaaen! faf=T <womT wert fafi= <1 fa.2m

gEohl GEITSIT ST T AT 3TegTeh! foraor FETTER &l © |

TATCTRT €. ALTTT TFI TTUHT HTATSAATEE R fSrawur

Project Name Type of District Province Installed Capacity
Scheme MW)
1 | Arun-4 HPP RoR Sankhuwasabha Koshi 490.2
2 | Beni-Kaligandaki HPP RoR Parbat Gandaki 50.53
3 |Bheri Khola HPP RoR Jumla Karnali 4.1
4 E;?:fanga Hydropower PRoR Achham Sudurpashchim 20
5 |Dotigad HPP RoR Doti Sudurpashchim 2.52
6  |Dudhkoshi-4 HPP RoR Solukhumbu Koshi 47
7 | Dudhkoshi-5 HPP RoR Solukhumbu Koshi 110
8 |Humla Karnali HPP PRoR Humla Karnali 61.02
9 |Ikhuwa Khola RoR Sankhuwasabha Koshi 30
10 |Inkhu Khola HPP RoR Solukhumbu Koshi 21.4
11 |Jawa Khola HPP RoR Jumla Karnali 15.25
12 |Kankai Multipurpose Project Storage |Jhapa Koshi 60
13 |Kawadi Khola HPP RoR Humla Karnali 30
14 |Kawadi-1 HPP RoR Humla Karnali 333
15 |Khare Khola HPP RoR Dolakha Bagmati 14.47
16 |Loti Karnali (Darma) HPP PRoR Humla Karnali 49.5
17 |Lower Apsuwa Khola HPP RoR Sankhuwasabha Koshi 45
99 Tereget Tarehmer farvmr
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Project Name gz:):n(:: District Province Install(el\(/i“()jvi;pacity
18 |Lower Arun HPP PRoR Sankhuwasabha Koshi 474.25
19 |Lower Chameliya HPP RoR Darchula Sudurpashchim 20
20 |Lower Chepe RoR Lamjung Gandaki 8.74
21 |Lower Hongu HPP RoR Solukhumbu Koshi 30.2
22 | Lower Solu Khola HPP RoR Solukhumbu Koshi 40
23 | Lungri Khola HPP RoR Rolpa Lumbini 6
24 |Madi Khola HPP RoR Rolpa Lumbini 12.98
25 |Maiwa Khola HPP RoR Taplejung Koshi 12.5
26 |Maya Khola HPP RoR Sankhuwasabha Koshi 5
27 |Mewa Khola HPP RoR Taplejung Koshi 10
28 |Middle Inkhu HPP RoR Solukhumbu Koshi 27.9
29 |Myagdi Khola HPP RoR Myagdi Gandaki 15.2
30 |Naumure Multipurpose Project |Storage | Arghakhanchi Lumbini 281.04
31 |Nyaurigad HPP RoR Jumla Karnali 4.01
32 | Pikhuwa Khola HPP RoR Bhojpur Koshi 6.11
33 |Rupagad HPP RoR Dolpa Karnali 8.63
34 |Sankhuwa 1 HPP RoR Sankhuwasabha Koshi 40.82
35 |Sankhuwa Khola HPP RoR Sankhuwasabha Koshi 41.06
36 |Sarda Babai HPP Storage | Salyan Karnali 93
37 | Saru Khola Storage |Jajarkot Karnali 12.3
38 |Seti River-6 HPP Storage | Doti Sudurpashchim 309
39 | Singati Khola HPP RoR Dolakha Bagmati 25
40 |Siwa Khola HPP RoR Taplejung Koshi 26.86
41 |Solu Khola HPP RoR Solukhumbu Koshi 15.25
42 | Upper Jhimruk Storage | Pyuthan Lumbini 97.7
43 | Upper Chameliya RoR Darchula Sudurpashchim 53.85
44 | Sunkoshi-2 Storage | Sindhuli Bagmati 978
45 | Sunkoshi-3 Storage | Kabhrepalanchok Bagmati 683
RoR 1303.88
Grand Total PRoR 604.77
Storage 2514.04
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ATfeTeRT .3 TAVTTaTe Tea™a WetEeht ISR faraur

SN Project Name gzll:;?: District Province Install(e;‘()fvz;pacity
1 | Bharbung Storage HPP Storage Dolpa Karnali 325
2 | Dandagau Khalanga Bheri HEP PRoR Jajarkot Karnali 97.43
3 |Hima Khola HPP PRoR Jumla Karnali 10.8
4 | Humla Karnali-Cascade PRoR Humla Karnali 681.2
5 |Kaligandaki 2 Storage Storage Syangja Gandaki 650
6 |Kaligandaki Storage HPP Storage Parbat Gandaki 640
7 | Khimti Those Shivalaya Storage Ramechhap Bagmati 1216
8 |Kokhajhor Storage Storage Sindhuli Bagmati 63
9 |Lower Badigad Storage Gulmi Lumbini 273.4
10 |Madi Siti HPP Storage Lamjung Gandaki 119
11 |Manahari Khola MPP Storage Makawanpur Bagmati 55.15
12 | Marsyangdi 3 PRoR Lamjung Gandaki 42
13 |Mugu Karnali PRoR Mugu Karnali 89.35
14 |Super Budhigandaki HEP RoR Gorkha Gandaki 34.93
15 |Tila River HPP PRoR Jumla Karnali 38.07
16 |Tom Dogar HEP ( Budhi Gandaki) |RoR Gorkha Gandaki 40.2
17 | Yanma Khola HPP RoR Taplejung Koshi 65
18 | Surnayagad Storage HPP Storage Dadeldhura Sudurpashchim 194.1
19 |Bheri-2 PRoR HPP PRoR Jajarkot Karnali 211.02

20 | Upper Karnali B PRoR HPP PRoR Dailekh Karnali 136.48

21 | Chera-1 Storage HPP Storage Jajarkot Karnali 169.5

22 | Ghatganga PRoR HPP PRoR Bajhang Sudurpashchim 49.26

RoR 140.13
Grand Total PRoR 1355.61
Storage 3705.15
28 Tereget Tarehmer farvmr
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1 BES 0 8 0 0 8
2 EIA 20 1 0 0 21
3 IEE 17 21 4 2 44
4 EMP 7 2 0 0 9
5 RIEE/UIEE 8 6 0 14
6 Second RIEE 3 1 0 4
7 SD/ToR 8 2 0 10
8 ToR for BES 0 4 0 1 5
9 SEIA 3 3
10 ToR for IEE 13 16 4 4 37
Total 79 61 8 7 155
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Annapurna Conservation Area 5 5
Apinampa Conservation Area 1 1
Banke National Park | 1
Bardiya National Park 1 1
Dhorpatan Hunting Reserve 2 2
Gaurishankar Conservation Area 6 6

[S—
—

Kanchanjunga Conservation Area

Koshi Tappu wildlife Reserve 1 1
Langtang National Park 2 1 3
Makalu Barun National Park 2 6 8
Manaslu Conservation Area 3 3
Sagarmatha National Park 1 1 2
Shey Phoksundo National Park 1 1
Shivpuri Nagarjun National Park 1 1
Total 36
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ATFCTERT 0.8 AT, R0¢0/¢3 W WA UTH HUHT TATIEd ATAIATEEhT foawur

h.H. | STTEISTeRT AT TG ehehl AT ﬁ aﬁf&r_ﬁm st et T (F.)
@) REANSY) ®)
1 | Aandikhola HP Butwal Power Company 9.4 5,530,000 28,799,955 34,329,955
2 | Ankhukhola Small HP Ankhu Khola Hydropower Co. Ltd. 8.4 840,000 3,667,753 4,507,753
3 | Bagmati Nadi Mandu Hydropower Pvt. Ltd. 22 2,200,000 15,776,382 17,976,382
4 | Baramchi Khola HPP Unique Hydel Pvt Ltd 42 420,000 1,016,507 1,436,507
5 | Bijaypur Khola 2 HPP Civil Hydropower Company Limited 4.5 450,000 2,578,518 3,028,518
6 |Bijaypur-1 Small HP ggff;;?ﬁidmpower Development 45 0 3,150,117 3,150,117
7 | Chake Khola SHPP Garjyang Upatyaka Hydropower Ltd. 2.83 283,000 1,211,583 1,494,583
8 | Chaku Khola Small HP Laughing Buddha Power Nepal Pvt. Ltd. 3.2 6,400,000 3,487,364 9,887,364
9 | Chameliya Khola Nepal Electricity Authority 30 3,000,000 51,450,777 54,450,777
10 | Charnawati khola HP Nepal Hydro Developer Ltd. 3.52 352,000 2,051,477 2,403,477
11 | Chatara HP Nepal Electricity Authority 3.2 3,200,000 1,308,402 4,508,402
12 | Chepe Khola Aashutosh Energy Limited 8.63 863,000 5,042,877 5,905,877
13 | Chhandi Khola Chhyandi Hydropower Co. Ltd 2 200,000 1,218,098 1,418,098
14 | Chilime Plant Chilime Hydropower Company Ltd. 22.1 22,100,000 120,089,759 142,189,759
15 | Daram Khola-A Sayapatri Hydropower Pvt. Ltd. 2.5 250,000 1,221,375 1,471,375
16 | Daraundi A Kalika Power Company Limited 6 600,000 4,018,287 4,618,287
17 | Devighat HP Nepal Electricity Authority 14.1 14,100,000 33,337,528 47,437,528
18 |Dordi 1 Dordi Khola Jalvidyut Co. Limited 12 0 4,738,300 4,738,300
19 | Dordi Khola Himalayan Power Partner Limited 27 2,700,000 9,537,189 12,237,189
20 | Down Piluwa River Falls Power Limited 10.3 0 2,965,937 2,965,937
21 | Dwari Khola SHP ngﬁj Energy Development Company 3.75 375,000 970,395 1,345,395
22 | Fewa (Pokhara) HP Nepal Electricity Authority 1.088 1,088,000 421,971 1,509,971
23 | Gandak HP Nepal Electricity Authority 15 15,000,000 7,570,518 22,570,518
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24 | Ghalemdi Khola Ghalemdi Hydro Limited 5 500,000 2,649,096 3,149,096
25 | Ghar Khola Myagdi Hydropower Limited 14 1,400,000 2,455,726 3,855,726
26 | Ghatte Khola Manakamana Engineering HP 5 500,000 2,357,213 2,857,213
27 |Hewa Khola A Panchthar Power Company Pvt. Ltd. 14.9 1,490,000 469,394 1,959,394
28 |Hewa Khola HP Barun Hydropower 4.5 450,000 180,799 630,799
29 |Ilam Puwa Khola HP Nepal Electricity Authority 6.2 6,200,000 12,994,898 19,194,898
30 |Indrawati 3 National Hydropower Company Limited 7.5 15,000,000 20,410,858 35,410,858
31 |[Iwa Khola Rairang Hydropower Development Co Ltd 9.9 0 677,602 677,602
32 | Jhimruk Butwal Power Company 12 12,000,000 39,040,909 51,040,909
33 | Jiri Khola SHP Bojini Company (P.) Ltd 2.4 480,000 1,021,069 1,501,069
34 | Jogmai Khola Sanvi Energy Pvt. Ltd. 7.6 760,000 4,105,435 4,865,435
35 |KabeliB-1 Arun Kabeli Power Limited. 25 0 4,467,601 4,467,601
36 |Kabeli B-1 Cascade Arun Valley HP Dev. Ltd 9.94 1,988,000 1,154,700 3,142,700
37 |Kalanga Kalanga Hydropower Limited 15.33 0 10,108,721 10,108,721
38 |Kaligandaki'A' HP Nepal Electricity Authority 144 144,000,000 323,253,856 467,253,856
39 | Kapadigad HPP Salmanidevi Hydropower Pvt Ltd 3.33 333,000 1,559,785 1,892,785
40 | Khani Khola Khani Khola Hydropower Company Ltd 2 200,000 739,406 939,406
41 | Khimti I HP Himal Hydropower Co Ltd 60 60,000,000 81,204,750 141,204,750
42 | Khudi HP Khudi Hydro Power Company LTD 4 4,000,000 12,136,930 16,136,930
43 | Kulekhani-I HP Nepal Electricity Authority 60 60,000,000 39,610,883 99,610,883
44 | Kulekhani-II HP Nepal Electricity Authority 32 32,000,000 18,120,871 50,120,871
45 | Kulekhani-ITI HP Nepal Electricity Authority 14 1,400,000 8,470,192 9,870,192
46 |Likhu 1 Pan Himalaya Energy Limited 77 0 1,417,009 1,417,009
47 |Likhu 2 Global Hydropower Associate Limited 55 0 10,993,641 10,993,641
48 | Likhu Khola A Numbur Himalaya Hydropower Limited 51 5,100,000 14,895,005 19,995,005
49 | Likhu-4 Green Ventures Co. Ltd 52.4 5,240,000 30,226,936 35,466,936
50 |Lower Chaku HP Laughing Buddha Power Nepal Pvt. Ltd. 1.8 360,000 314,415 674,415
51 |Lower Hewa Mountain Hydro Power Nepal P Ltd. 22.1 0 7,811,175 7,811,175
52 | Lower Jogmai Khola HPP Asian Hydropower Ltd 6.2 0 2,648,354 2,648,354
53 | Lower Khare Universal Power Company Limited 11 0 5,567,309 5,567,309
54 | Lower Likhu i?:;gfnga Hydropower and Construction| ¢ | 2,810,000 14,980,443 17,790,443
55 | Lower Modi Khola Modi Energy Pvt . Ltd 20 4,000,000 8,168,052 12,168,052
56 | Lower Modi-1 HP United Modi Hydropower Pvt. Ltd. 10.2 1,020,000 4,047,459 5,067,459
57 | Lower Tadi Khola g‘;‘fg‘aﬁt{‘;ﬁtﬁp al Hydropower 4.996 999,200 3,198,931 4,198,131
58 | Madkyu Khola Sikles Hydropower Pvt.Ltd 13 1,300,000 6,412,639 7,712,639
59 | Mai Beni HPP Samling Power company Pvt.Ltd 9.51 0 5,124,798 5,124,798
60 | Mai Cascade Sanima Mai Hydropower Limited 7 700,000 3,934,929 4,634,929
61 | Mai Khola Small HP ﬂi:iif‘ﬂkha Hydropower Company 45 450,000 1,347,104 1,797,104
62 | Mai Sana Cascade HPP E:E;L?Olkha Hydropower Company 8 800,000 1,006,629 1,806,629
63 | Mailung Khola Mailun Khola Hydropower Company Ltd 5 500,000 2,164,162 2,664,162
64 | Makarigad Makarigad Hydropower Pvt. Ltd. 10 1,000,000 6,262,993 7,262,993
65 | Mardi Khola Gandaki Hydropower Dev. Co.LTD 4.8 0 2,139,678 2,139,678
66 | Marsyangdi HP Nepal Electricity Authority 69 69,000,000 169,983,528 238,983,528
67 |Maya Khola Maya Khola Hydropower Co. Ltd. 14.9 0 1,624,064 1,624,064
68 | Mid Solu Khola Mid Solu Hydropower Co. Ltd. 9.5 0 5,673,683 5,673,683
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69 |Middle Chaku HP Laughing Buddha Power Nepal Pvt. Ltd. 1.8 360,000 541,141 901,141
70 |Middle M. HP Nepal Electricity Authority 70.2 38,610,000 169,266,070 207,876,070
71 | Middle Modi Middle Modi Hydropower Limited 18 0 7,118,478 7,118,478
72 | Middle Tamor Sanima Middle Tamor Hydropower Ltd 73 7,300,000 622,356 7,922,356
73 | Midim Khola(Karapu) HPP | Union Hydropower Limited 3 300,000 1,452,538 1,752,538
74 | Mistry Khola Mountain Energy Nepal Ltd. 42 4,200,000 17,668,133 21,868,133
75 |Modi HP Nepal Electricity Authority 14.8 14,800,000 27,786,810 42,586,810
76 | Molun Khola SHP Molun Hydropower Co. Pvt. Ltd 7 700,000 3,385,011 4,085,011
77 | Namarjun Madi Himalayan Hydropower Pvt.Ltd 12 1,200,000 6,500,914 7,700,914
78 | Nau gad khola Api Power Company Ltd. 8.5 0 4,415,290 4,415,290
79 Nilgiri Khola-II cascade N.ilg.irikhola Hydropower Company 7 0 1,241,062 1,241,062
Project Limited
80 | Nyadi Nyadi Hydropower Limited 30 3,000,000 12,429,734 15,429,734
81 |Padam Khola SHP Dolti Power Company P. Ltd 4.8 480,000 1,696,582 2,176,582
82 | Panauti HP Nepal Electricity Authority 2.4 2,400,000 1,074,261 3,474,261
83 | Phawa khola Shiwani Hydropower Company 5 500,000 2,411,177 2,911,177
84 | Pikhuwa Khola Eastern Hydropower Ltd 5 500,000 2,289,500 2,789,500
85 | Piluwa Khola HP Arun Valley HP Dev. Ltd 32 6,000,000 5,613,437 11,613,437
86 |Puwa?2 Peoples Power Limited 4.96 0 2,095,570 2,095,570
87 | Puwa Khola-1 Puwa Khola - 1 Hydropower Pvt. Ltd 4 0 1,281,819 1,281,819
88 | Radhi Small Radhi Bidyut Co. Ltd 4.4 440,000 819,710 1,259,710
89 | Rawa Khola Rawa Energy Development Pvt Ltd 3 300,000 1,586,213 1,886,213
90 |Richet Khola SHP Richet Jalbidhyut Company Pvt. Ltd. 5 500,000 1,707,805 2,207,805
91 [Ridi Khola HP Eﬁigzdm Power Development Company | -, 240,000 1,038,153 1,278,153
92 |Rudi A Bindhabasini Hydropower Dev Co. Ltd 8.8 880,000 4,678,775 5,558,775
93 [Rudi Khola-B Bindhabasini Hydropower Dev Co. Ltd 6.6 660,000 3,109,748 3,769,748
94 |Rukum gad ﬁﬁi ;jiydm and General Construction 5 0 1,063,643 1,063,643
95 | Sabha Khola HPP Divyaswori Hydropower Ltd. 4 0 1,797,566 1,797,566
96 | Sanima Mai Sanima Mai Hydropower Limited 22 2,200,000 11,503,225 13,703,225
97 | Sapsu Khola Small HP Three Star Hydropower Company Limited | 7.151 0 2,416,990 2,416,990
98 | Sardi Khola HPP Mandakini Hydropower Ltd. 4 400,000 2,312,527 2,712,527
99 | Seti HP Nepal Electricity Authority 1.5 1,500,000 4,481,455 5,981,455
100 | Singati Singati Hydro Energy Pvt. Ltd. 25 2,500,000 13,598,061 16,098,061
101 | Sipring Khola HP Synergy Power Development P Ltd 10 1,000,000 3,771,674 4,771,674
102 | Siuri HP Nyadi Group (P) Ltd. 5 500,000 2,542,764 3,042,764
103 | Solu Upper Solu Hydroelectric Company Ltd 23.5 2,350,000 14,161,732 16,511,732
104 | Solu Khola (Dudhkoshi) Sahas Urja Limited 86 8,600,000 50,417,467 59,017,467
105 | Sunkoshi HP Nepal Electricity Authority 10.05 10,050,000 22,267,912 32,317,912
106 | Sunkoshi Small HP Sanima Hydropower Company Limited 2.6 2,600,000 5,347,565 7,947,565
107 | Super Chepe Ridge Line Energy Limited 9.05 0 1,563,570 1,563,570
108 | Super Dordi Kha Peoples Hydropower Co. Ltd. 54 5,400,000 12,400,656 17,800,656
109 | Super Madi Super Madi Hydropower Limited 44 0 26,864,295 26,864,295
110 | Super Mai A Sagarmatha Jalbidhyut Company P.Ltd. 9.6 960,000 5,251,583 6,211,583
111 | Super Mai HPP Supermai Hydropower Pvt.Ltd. 7.8 780,000 4,472,484 5,252,484
112 IS{L}'}’;” Mai Khola Cascade |\ & ¢ o1a Hydropower Ltd. 3 0 1,419,416 1,419,416
113 | Suri Khola giﬁ‘:;gimmaya Suri Khola Hydropower 7 0 3,508,784 3,508,784
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114 | Tadikhola HP Mountain Energy Nepal Ltd. 5 500,000 2,695,339 3,195,339
115 | Taksar Pikhuwa Taksar Pikhuwa Khola Hydropower Ltd. 8 800,000 3,847,220 4,647,220
116 | Tatopani HP Nepal Electricity Authority 2 2,000,000 100,249 2,100,249
117 | Thapa Khola HPP Mount Kailash Energy Co. Ltd. 13.6 1,360,000 1,970,458 3,330,458
118 | Theule Khola HPP Barahi Hydropower Ltd 1.5 150,000 531,335 681,335
119 | Tinau HP Nepal Electricity Authority 1.024 1,024,000 0 1,024,000
120 | Trisuli HP Nepal Electricity Authority 24 24,000,000 44,919,022 68,919,022
121 | Tungun - Thosne Khola Khani Khola Hydropower Company Ltd 4.36 436,000 1,980,529 2,416,529
122 | Uppallo Khimti Himalaya Urja Bikash Company Limited 12 1,200,000 3,755,042 4,955,042
123 | Upper Balephi A Balephi Hydropower Ltd. 36 3,600,000 17,811,857 21,411,857
124 | Upper Bhotekoshi Bhotekoshi Power Company Pvt. Ltd 45 45,000,000 371,812,697 416,812,697
125 | Upper Chaku A Shiva Sri Hydropower Pvt. Ltd 222 4,440,000 7,508,541 11,948,541
126 | Upper Chameliya Api Power Company Ltd. 40 0 13,477,541 13,477,541
127 | Upper Chhandi Khola Small | Chhyandi Hydropower Co. Ltd 4 400,000 937,966 1,337,966
128 | Upper Dordi A Liberty Energy Company Limited 25 2,500,000 12,260,674 14,760,674
129 | Upper Hewa [ngfe?ewakma Hydropower Company | = ¢ 5 0 1,218,916 1,218,916
130 | Upper Hugdi Ruru Jalbidyut Pariyojana Pvt. Ltd 5 500,000 2,712,316 3,212,316
131 | Upper Ingwa Khola Ingwa Hydopower Ltd. 9.7 0 409,196 409,196
132 | Upper Kalangad Sanigad Hydro Limited 38.46 0 20,184,114 20,184,114
133 | Upper Khimti II Himalaya Urja Bikash Company Limited 7 700,000 3,340,126 4,040,126
134 | Upper Khorunga HPP Terhathum Power Company Limited 7.5 1,500,000 2,710,681 4,210,681
135 | Upper Machha Khola Small | Bikash Hydropower Co. Pvt. Ltd. 4.55 0 2,842,643 2,842,643
136 | Upper Madi Madi Power Pvt Ltd. 25 2,500,000 13,647,255 16,147,255
137 | Upper Mai Panchakanya Mai Hydropwer limited 12 1,200,000 4,630,648 5,830,648
138 | Upper Mai -C Panchakanya Mai Hydropwer limited 6.1 610,000 2,897,047 3,507,047
139 | Upper Mailun Khola Eﬁ;’ie:eraﬂung Khola Hydropower 14.3 1,430,000 1,116,613 2,546,613
140 | Upper Mardi gzitifdldimardi and R-B. Hydropower 7 700,000 3,251,928 3,951,928
141 | Upper Marsyangdi A ii‘f’%‘im'sagammha Power Company 50 5,000,000 85,109,852 90,109,852
142 | Upper Midim Khola SHP Bhujung Hydropower Ltd. 7.5 750,000 30,917 780,917
143 | Upper Naugad Gad Api Power Company Ltd. 8 0 3,893,097 3,893,097
144 | Upper Phawa HPP Unitech Hydropower Company Ltd. 5.8 0 85,991 85,991
145 | Upper Piluwa Khola 2 Menchhiyam Hydropower Pvt. Ltd. 4.72 0 224,958 224,958
146 | Upper Puwa-1 Joshi Hydropower Co. P. Ltd 3 600,000 355,073 955,073
147 | Upper Sanigad Bungal Hydro Limited 10.7 0 3,368,372 3,368,372
148 | Upper Sanjen Sanjen Jalvidyut Company Limited 14.8 1,480,000 2,881,397 4,361,397
149 | Upper Solu Khola Beni Hydropower Ltd. 19.8 0 4,941,688 4,941,688
150 | Upper Suri i/ﬁ‘l‘z ;immaya Suri Khola Hydropower 7 700,000 1,060,445 1,760,445
151 | Upper Syange Khola Small | Upper Syange Hydropower Ltd. 24 240,000 1,223,598 1,463,598
152 | Upper Tamakoshi HPP Upper Tamakoshi Hydropower Limited 456 45,600,000 163,439,663 209,039,663
153 | Upper Trishuli 3A Nepal Electricity Authority 60 6,000,000 164,208,797 170,208,797
154 | Yambaling Khola Yambaling Hydropower Ltd. 7.271 0 232,835 232,835
0

ST 2970.7 795,061,200 | 2,649,384,993 3,444,446,193
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23. TR AATILA ATAAT

?3.3 gEf:
SR STeAforgd SARASHT YEUiem Jax q0C o Hell Felshl HerEeh Fal JRTET S © |

AT T STERA T THeh! AT HYh AT T 9T TR T Fold! BUS HL ST
TR SHATTHE offel T R0 9 W7 qT WIS forshrer e sfier & 0 9 HT 0T Fegiia skt ot |
T TSR] AT FTHAH %, £ 0.33 3Tal ol B | BT o, STASQ AT =g westrer, forega forshre
WERHI B |

23.3 ATAIAATERT IevT
o urcren! fammt sTiieh gfeg BTferer T STeAforRla forepra |relsties &ren! emar gfg T |
o  TIfehush! ARTAHT, ffera Trrafst diferush! TURETeR! STAfoIEId HTASHT FF=] T |
o ST SRIISHT fHTUTHT FTeiTieh &fsfet ST | forgrem BTiret T wiersars 1 3Tt STIISHTES
AT Qe 0T o oulTerd T Terd SISl a1 Freisioh &meh! &rmar Jfe o

STAorE[d Iered, feraeoy |
o ITRAISHIT YEUIIEHeRT FrqfcTd forehreaT Hed T Ufshehd ST HTfeleh HRITRATT T o1
T hTHEEah! BlehT e |
3.3 &
o R0 HITHTE GTHATERI SRITT ST STRAISHIRATS dl{ohUeh! HIIEUS TAT HLATIA ATTH] &,
R0 34 T FFI=T TR Fo T T ST |
o AN NG TEAHMYTEHH .3 Toh.fo. wehl 3R .M. erwreh! Srmeer wrg Fwior
HTAISHTSITE SedTierd Tl Utgd FRIOT JurefHT HaTleed T | 1 3h ST SATSHSE o
&R i STATorgld STTATSHIE &SI JedTiad forgld SRR 7 |
o SN STCA(oREId SRS 0T T2ITe WSStk &iTehT SIS FH{OT T &7 TureHeh
FHT SATHF(G T |
23.¥ TAISHTeR! HEd faerues
ATTCTERT £3.3 ATATATeR! HEA faeruTEs

S.N. Features Description

Sanfe Bagar Municipality and Mellekh Rural Municipality
1 |Location of Achham and Budhi Ganga Municipality of Bajura,
District

2 |Catchment Area 1075 km?

Longitude 81°13°47” to 81°17°50” East
Latitude 29° 15°30” to 29°18°35” North

4 | Type of Project Peaking Run-of-River

3 |Co-ordinates

Design flow 26 m’/s

Torga forerrer favmr
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S. N. Features Description
6 |Net Head 86.95 m
7 | Dam C(‘)nvent‘ional Concrete Gravity 86 m wide and 40 m deep
with radial gates
Storage at FSL 1.05 MCM
9 |Headrace Tunnel 5.58 km long D-shaped 4.0 m finished dia
10 |Installed Capacity 20 MW (2*#10 MW Francis turbines)
11 |Annual Energy Generation | 109.61 GWh
12 |Dry Energy 76.07 GWh
13 |Wet Energy 33.54 GWh
14 | Transmission Line 50 km, 132 kV/double circuit
Connected at Betan Substation (to be built by RPGCL)
23.4 TIIATRT rarTateres feafe:
g, IRISHTH! S, e e, R w18, SERTT §odxM, q91 i Wadeh! Al
ST TSI 34 0 TUHT, STAATRTHhT FATRT STSIHT R0 UUHT T T HeEeRIeh! AT
SISt TSIt Yo T ST STTIEvT TgEehan |
. STRISHIRI TIAT A5 HATHT Wad qUT AT TEe® qT a9 T FTaict sl
Tamtor ol gra= gEeheT |
froforent Tl TET=T ST |
¥, faeqa sttt sterm qun fesmer wd forga Scmeen! aareeiia TwiE qearg e
I GH~ HUA] |
. oI, ST q RS HeTerIeTe WG % IS Eellehd Wedehe! qelT 37%f HeTerdelTe Lot
1 3T QAT ST G- TEedTen! ST A7 Teh |
& STSHTRIAT Lot 1 ; Civil 99T Hydro Mechanical works d¥T Lot 2 Electro-Mechanical
works 3T ATHT R T BEIZE RATHSHT HHI0T T T TEaT SoFhT 7 |
v.  LOT 1 - Civil and Hydro-Mechanical Works of Budhi Ganga Hydropower Project £l
QAT SHER BAIE ST HEATSHA HHI~ WS [HHIV ¥ BAIC WE HFIATeh! ATAT Letter
of Intent ST ﬂ'QTﬁ |
¢.  Draft Contract Agreement WET&[E@ ECAR IR IR Catcall
R.  SATANSHERT AT iRt EEI'F{?%'UW QT Consulting Services for Owner’s Engineer
TS AT TS ST UHIIETAT B1 TRT TFETdT HgHehahT |
Qo. STST RN SIAfEd SARSHT (15 MW) s foreqa sfifafigT steem aor [EE &/
3T=d Consolidated Design Report (31f+q Sfaaia) @i &fiehd IEE ¥~ g&eha |
82, forswhieen vaTel WOSTIOT AT eTureh] AT sfeht TeH SATHT STFshl {-THT0T e HF~ WeHeheh! |
yg | T
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Y STeferga AT ISTTeRT foreror :

foraor Ty ferorares

forear e T e

STATHT & (Catchment Area) 3% 2y o foh. .

&HdT (Capacity) R2¢.3¥ A

9 2€ (Gross Head) 8% faex

2 8 (Net Head) 980.3 firex
%Trl'ls:r%ﬁﬂ\_rf(Design Discharge) WY T Ui Tohre

i STfdd ivet (FSL) 4Ry firet wsl |ae sme
A Fo e W ((MOL) %93 T Tl |aE |1e
STATI SABA (Reservoir Area) 9¢.03 T feR i,
EI'T‘Hﬁ‘SIEFI'{'( Dam Type) Concrete Face Rockfill Dam
STerhl IS (ST TARTE) ek f.

Ferehn! shee T 43¢ firet aas g se
A A AHA %03 THeT THs Hag ae
qTaR 3725 T R

SO TR AT .34 .

SR ETHh IS 4R .

ﬁ?\]}l"l’s’ Underground Cavern Type
AT A 348, ¥ et Wil was e
TSET TG (3 92T) 300 RPM
TR e S Y50 T A T AT
iR ST IeaTa ¢\ Timmmae s1reR
YEETATHAT STTYe, ST IciTe 33,08 fimTmETE 3R (34%)
IYTATHHT STk ST Icare 4R ¢. 08 e 311a (( &4%)
TEROT ATETh! AFTE b fh.fi7. (220 3 oft,) T et wexEE
HUSRUT &HAT %088 ¢y Tafers smfiret
=T HUSROT & £2.33 furferar sftre

2T WUSRUT &THAT RuR. 3% faferam aafiet
AnT F.R¢,%3,3%,3,000

EIRR 20.%%3 %

FIRR R.¥3 %

NPV ®. 3,4%,¥%,9R0, 000,00
Payback Period 9%.8 T

HATAISHT HATBT/ATT Lot 8.3%

Specific Energy Cost 2%.83

DSCR (avg.) 2.3

T Staeaere e & R, dedl der st Reamh ammre T weH e fafsi
oY FrefRaTer iR 44,4 et SATelt ATTdTe AT e st T T Srfare[a Sedra i
AT ST TS T+ 78 TEIeT T STRSHT ST 949 | T HATASHTEIE hiuetesq fE=mg
SRS T Tt AT ST 9ot fofir fe=mg srasHREars =ifad ger FHafia s g yae
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A | 78 STeAfeg SATAISHT STl ATHTATTHT T8 STe- 9T ferefaieeht i 92 ZaisTegi ¢ (3.
aT.) ST IeTeH 7T+ e Wl B |

AT STATELA STRSHTR! forgld Taeie Frear %8 & et Tideehes aHt e £ ¢ R, geem
AT TR T Shftetarg et fRrerrst Tratfersht are =, ¢ 71 & fomd Teae wy o (Har)
TSR IeUTe T & Teoh! GUEHTERT ST SRS T I8 g3y SIS 3wid 6o |

HATATSTRT HerHd farsrear

AL SEIeTd T HTESHT =G AL STATEIA SHASHT, ATHTAT SIATSEld HTIISHT q°T FUs A1ht
ST SIS Wbt B T fehT HeT¥d frIsdT arfeteh @& HT S TRUEH 3 |

TATHTAT A TEld SATATSTT

EE] Herd farvrares
forea FHeErE TS
&HAT (Capacity) 2 1§
B ( Gross Head) o fir,
J2 2 (Net Head) &84 .
festrea fewamst (Design Discharge) %38, R0 TR uf Thes
ST TTeRT T 34 firet ws T e
B TS 19 (T T TeA) 34 et wHs e e
AT TSI WA (TH. 31T 3UE et wHsl e e
STeThT ShEe AT 3804 T (2.4 T SBEE)
STATITT &he 9.2 fon.far.
e 5<% 25T 3 QeSS STHTSY 215U 0
T ST u& fir,
feoeral argy IR 2130 feuerel 3gus forer Wfearet Tiew s foree amet
sl fefaet TTESITCTeh TP 2159 TefoTe Sfed
EICEIREIH 0.4 .
[ERCRIE 37ef ofETd Siereh! haHT
YT ST ¥ fir,
ZATE Teet AT 3, firet Tl wef e
CElEE) FHICAH (3 92T) 40 RPM
IR 34 firet s TR e
ESEUREERICE] ¥0.]Y T S7reT
SN IcTa (YEeTaTH) 4. 3¢ TIITTETE ATeT (39.48%)
ST IcqTE (STTTTH) 4.4\ TIATTETE SATeT (82.%%%)
JETIT ATEHhT STHITS ¥.& .M, (00 .5f1) AL fegerrre
A HUSROT &.x& fafere emfier
=T HISTOT 3.0 fferr wfiet
ESietll 80,00 B, 3%0.QE TH H fifey (a1ftiah AT
ik ¥3,688 B, QuR.44 T B fiex (amfifer wmm)

o Terar fermT
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EE] Herqd faorwares
EQRKEES! 3%,938 B, ¥l9,0 % TH B fHeX (ATfYek AT
Ex) ¢3,30R T, 2R20.43 TH U firex (1fHek A7)
AT ®. 4,84,34,84,000

TS ATRT AT ATATAAT
Foremor et faoraares
e e T HiUeras]
&HAT (Capacity) LY.l WA,
H‘H%@(Gross Head) 980 fir.
2 88 (Net Head) 9%¢ &8 T,
TS iR e 3424 e Ts wae o
T AT AT 2294 et Husl |de ae
IESIEERELIS] (Design Discharge) ¥$.& T gfciehrs
3o A T ¥ T
geoeh Y aTge ¥ fir.(FeTE) x2.04 fir. (=8
gréwrf%m Canal 1 9T 2
3o Ufeeh! Canal ol TSI ¥ . (Fter) x 4 i1, (3=m)
?'ﬁ.%‘flﬁﬁﬁCanal‘chlfFl'lE!'lTit weR3fm
Yefei Sfim e %00 fo.
o T AT e, = i e
et Ifim ufessh! a9 Feren aen 9 JT
TefetT sIfe ufessht 5= e d1gs & fr @) x« i (3
ERIEKEARGLIH RUuR.80 i1,
A YT 3TferRT }eUiE € fiy. (=) x 3u fir. (@)
A LTS ¢ T fi
I A G4 fir
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Hydropower Licensing in Nepal: Challenges and the Way

Forward

1. Introduction

Nepal is uniquely positioned geographically, with
its long northern border with Tibet, China, and is
high range of snow-capped mountains that house
eight of the ten highest peaks. The abundant water
resources, which originate from the Himalayas
and flow through thousands of rivers and rivulets.
The country’s theoretical hydropower potential is
estimated at around 83,000 megawatts (MW) (many
latest discussions and a few papers even indicate this
to double), of which approximately 42,000 MW is
considered technically and economically feasible.
Despite this promising scenario, Nepal has harnessed
only a small fraction of this vast potential, around
3,500MW only.

The reasons behind this limited development are
multifaceted, including bureaucratic procedural
complexities, institutional inefficiencies, inadequate
infrastructure, low domestic financing capacity.
Hydropower licensing is central to the development
process, as it serves as the legal and procedural
gateway for private and public developers to
study, design, construct, and operate hydropower
projects. In Nepal, the licensing system is primarily
administered by the Department of Electricity
Development (DoED), operating under the Ministry
of Energy, Water Resources, and Irrigation
(MoEWRI). Additionally, other agencies such as the
Nepal Electricity Authority (NEA), the Electricity
Regulatory Commission (ERC), and the Ministry of
Forests and Environment (MoFE) play critical roles
in the licensing and approval process.

This article explores the licensing process for
hydropower projects in Nepal, analyses the status
and effectiveness of current licenses, examines
implementation issues and regulatory challenges, and
outlines strategic reforms necessary for improving
the hydropower licensing landscape in the country.

Dr. Madhusudhan Adhikari
Member, Electricity Regulatory Commission

2. Hydropower Licensing Process in Nepal

The hydropower licensing process in Nepal is
designed to regulate all phases of project development
from early investigation to final operation. A
developer must obtain various licenses depending on
the nature and stage of the project. These include the
survey license, generation license, and in some cases,
transmission and distribution licenses.

2.1 Survey License

The survey license, which may be categorized as
preliminary, is the first formal approval required
to start the hydropower development process. It
authorizes the developer to undertake essential
feasibility studies,

hydrological measurements,

environmental assessments, and technical
investigations. This license is typically issued for 2
years and can be extended for an additional 3 years
if the developer provides a valid rationale for the

extension.
2.2 Generation License

Upon successful completion of survey studies and
approval of key documents, including the related
environmental studies and interconnection agreement,
a generation license is issued. This license permits the
developer to construct and operate the hydropower
project. DoED is currently following the provision of
the Hydropower Development Policy, 2058 (2001) in
granting the license, and it is generally valid for 35
years for run of the river (RoR) projects and up to 40
years for storage projects. But as per the provision
of the Electricity Act 2049 (1992), the generation,
transmission, and distribution license can be issued
for up to 50 years. These two provisions on the legal
frameworks raise concerns about what is the logical
period for a license. The licensee is also required to
achieve financial closure, registration in Department
of Industry and commence construction within a
stipulated period, failing which the license may be
subject to cancellation.
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2.3 Transmission and Distribution Licenses

In addition to generation license, developers
who plan to build dedicated transmission lines or
distribute electricity directly to end users must also
obtain separate transmission and distribution license.
This is particularly relevant for Independent Power
Producers (IPPs) who intend to develop integrated
systems.

3. Key Regulatory Bodies Involved

Several institutions are responsible for overseeing
and regulating the licensing process. These include:

e  Department of Electricity Development
(DoED): Primary authority for issuing survey,
generation, transmission, and/or distribution

licenses.

e  Nepal Authority (NEA):
Responsible for grid integration and PPA

Electricity

negotiation.

e  Electricity Regulatory Commission (ERC):
Ensures regulatory compliance and tariff and
power purchase agreement (PPA) approval.

e  Ministry of Forests and Environment:
Reviews and approves environmental and forest
clearance documents.

e  MOoEWRI: Provides overall policy oversight
and inter-ministerial coordination. Licensing
for projects above 100 MW and for storage
projects.

4. Number and Status of Licenses Issued

As of mid-2025, official data from DoED and other
concerned agencies show the following status':

e Survey Licenses Issued: More than 1,000
survey licenses have been granted, representing
a combined theoretical generation capacity
exceeding 50,000 MW.

e  Generation Licenses Issued: Over 400
generation licenses have been issued to various
public and private developers, totalling around

16,000 MW of proposed capacity.

e  Projects Under Operation: Approximately 150
hydropower projects are currently operational,
contributing over 3,500 MW to the national
grid.

1 The statics are dynamic meaning keep changing in real time, the
numbers given are indicative only.
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Under
totalling approximately 6,000 MW are in

e  Projects Construction:  Projects

various stages of construction.

e Stalled or Dormant Projects: Over 100
projects have failed to progress, often due to
unresolved financial, legal, or environmental
issues.

While the number of licenses issued may seem
impressive, the actual conversion rate from license
issuance to project completion remains relatively
low. This highlights underlying structural issues that
require urgent reform.

5. Implementation Issues and Challenges

Despite a high volume of licensed projects,
hydropower implementation in Nepal continues to
face significant obstacles. These challenges affect
project timelines, cost structures, and long-term
viability.

5.1 Land Acquisition and Local Disputes

Land acquisition remains one of the most time-

consuming phases of project implementation.
Many projects face delays due to disputes over
compensation, lack of proper cadastral records,
and opposition from local communities. Political
interference and fragmented land ownership further
complicate the process. Any commercial, industrial,
or infrastructure project developer in Nepal, including
those in the hydropower sector often perceives land
ownership rights as granting individuals absolute
power, to the extent that not even the government
can act against their will, regardless of the project's
national importance. This perception has become a
significant cause of delays and cost overruns, posing

a serious obstacle to doing business in Nepal.
5.2 Environmental and Forest Clearances

Environmental Impact Assessments (EIA) and forest
clearance processes, are often subject to bureaucratic
delays and overlapping jurisdictional mandates.
Coordination between the Ministry of Forests and
Environment and provincial or local bodies is often
weak, creating procedural backlogs. In the eyes of the
hydropower developer, the forest and environmental
protection laws are overprotective and one of the main
hindrances to the construction delay of a hydropower
project.



5.3 Financial Closure Delays

Securing financial closure has been a persistent
challenge, especially for medium- and large-scale
projects. Many developers fail to meet financing
deadlines due to the absence of bankable PPAs, high
perceived investment risks, and a lack of sovereign
guarantees. Moreover, limited participation of
international financial institutions hinders access to
low-cost capital. Security Board of Nepal (SEBON)
ensures regulatory compliance with public issues of
shares. In the eyes of the developers, conservative
and unstable policies for initial public offering
(IPO), further issues, and issues of rights shares have
shaken the whole financing sector of hydropower
now and then. Similarly, Nepal Rastra Bank (NRB),
the banking sector regulator, should also bring the
monetary policy and other directives to allow and
facilitate cheaper lending by banks and financial
institutions to the hydropower projects.

These regulators have their own operating procedures,
built-in bureaucracies, which are the main causes of
delay in the approval of required authorisation and
clearance.

5.4 Institutional and Procedural Bottlenecks

The licensing and approval process involves multiple
government agencies, each with its own mandate,
timeline, and approval criteria. The absence of a
unified regulatory interface means developers must
navigate redundant and often conflicting processes,
leading to delays and increased transaction costs.

5.5 Grid Connection and Transmission Constraints

Evenwhen projects are successfully constructed, many
face bottlenecks in power evacuation. Transmission
infrastructure has not kept pace with generation
growth, resulting in stranded generation capacity.
NEA’s transmission planning is reactive rather than
proactive, undermining project bankability. There is
a dire need to bring open-access facility and private
sector investment in the construction and operation
of the transmission lines, which are becoming a
bottleneck to increasing domestic consumption and
cross-border electricity trade.

5.6 Market Risks and PPA Uncertainty

Uncertainty over tariffs, delays in PPA negotiation,
and a lack of clarity on long-term market access,
especially for export-oriented projects, pose

significant risks to developers. Regulatory ambiguity
and pricing inconsistencies further deter investment.
To bring private sector investment and efficiency to
domestic and cross-border electricity trade, the legal
framework for issuing power trade licenses should
be provisioned without delay to interested private
companies, thereby minimizing energy spill during
the wet season.

6. Challenges in the Licensing Regime

The licensing regime itself is not without flaws. A
few systemic challenges are worth highlighting:

1.1 License Hoarding and speculations: A
considerable number of developers obtain licenses
not for project development, but for speculative
purposes, blocking valuable hydropower sites
without implementation intent. As a result of all this,
primarily, people do not acquire a license to develop
a project by themselves; they intend to make a hefty
profit without much risk through license trading in
the speculative market. This is the main reason why
the signing of PPA always becomes the talk of the

town.

1.2 Lack of Performance Monitoring: There is
insufficient tracking of licensed projects due to
limited manpower and other resources causing relief
from penalization to non-compliant developers.

1.3 Political Influence: Project selection, licensing
approval, and land negotiations are often subject to
undue political interference, weakening transparency
and fairness.

1.4 Frequent Policy Shifts: Constant policy changes
related to licensing fees, royalties, PPA rates/policies
like ‘take or pay’, ‘take and pay’, or export tariffs
create uncertainty and reduce investor confidence.

7. Recommendations and Way Forward

To unlock Nepal’s hydropower potential and address
the aforementioned challenges, a strategic overhaul
of the licensing regime is essential. The following
policy and institutional reforms are proposed:

7.1 Introduce Competitive Bidding

The government should transition from a first-come,
first-served model to a competitive bidding system,
particularly for medium and large-scale hydropower
projects. This would enhance transparency, reduce
speculative hoarding, and ensure that technically and
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financially capable developers are selected. Though
this provision should have been started way back,
it faces main opposition from those who are getting
undue benefits from the loophole. At least the new
Electricity Act, in making, has introduced that, but it
seems it is very hard to retain it till it gets approved,
as it is seen a group deliberately trying to eliminate it.

7.2. Enforce Milestones and Revoke Inactive
Licenses

Strict monitoring and enforcement of project
milestones should be institutionalized. Licenses
for projects that fail to progress within stipulated
timelines should be revoked and re-tendered to
capable developers. Though there is a legal provision
torevoke or cancel a license if agreed-upon milestones
are not achieved by the licensee, this provision is
not fairly exercised by DoED. It is argued that the
investment made to carry out the required studies
and to pay fees to get the license is at risk, so the
licensees are always under pressure to comply with
DoED requirements by hook or crook and get a PPA
signed from NEA. As a result of all these, there is
always pressure for NEA to open PPA, if delayed or
talks about ‘take and pay’ every time this opens fire
between IIPs and NEA (government), as it recently
happened in the budget speech of 2082/83.

7.3. Establish a Single-Window Clearance System

To the extent possible, a centralized clearance
mechanism should be created to coordinate approvals
related to land acquisition, environmental clearance,
grid connection, and financial closure. This would
significantly reduce procedural delays. This has been
talked about ever since, but it seems not possible
given the legal and constitutional mandate of the
different ministries. At least the agencies under the
Ministry of Energy, Water Resources and Irrigation
(MoEWRI) can have all the related facilities through
a single window.

7.4. Encourage Public-Private Partnerships and
VGF

Large and storage-based projects, which have high
capital requirements, should be promoted under PPP
models. The use of Viability Gap Financing (VGF)
can attract private investment by reducing project-
specific risks. It is necessary to work for innovative
PPA rates for the storage project with better incentives
to develop a certain critical capacity, e.g, 2000MW,
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to attract private sector or foreign direct investment
(FDI) in storage project development to strengthen
the dry season energy security.

7.5. Strengthen Federal-Provincial-Local

Coordination

The roles and responsibilities of federal, provincial,
and local governments should be clearly defined.
Mechanisms for benefit-sharing and grievance
redressal must be institutionalized to foster local
support.

7.6. Upgrade Transmission Infrastructure

Transmission planning must be proactive and aligned
with the generation pipeline. There is a critical need
to bring an open-access facility to attract private
sector investment in the transmission lines, which
are becoming a bottleneck to increasing domestic
consumption on itself to reach domestic consumption
of 13,500 and cross-border electricity trade of 15,000
MW as envisaged in Urja Marga Chitra 2081.
Investment should be prioritized and incentivized to
develop and adopt flexible solutions such as pump
storage, battery storage, hydrogen fuel, and energy
banking.

8. Conclusion

Hydropower represents a cornerstone of Nepal’s
economic and environmental future. While the country
has made great strides in developing its hydropower
capacity, the licensing regime remains a critical area
that needs significant improvement. It is necessary
to license only technically and financially viable
projects in the first place, to start with, and needs to
clear up other bottlenecks that come after granting
a license. Addressing the systemic, procedural, and
regulatory issues outlined in this article will require
coordinated action from government agencies,
developers, financiers, and local communities.

By reforming its licensing process, adopting
transparent and competitive allocation mechanisms,
and improving project implementation frameworks,
bring private sector for energy trading and construction
of transmission line, Nepal can significantly
accelerate its transition to a clean, reliable, and
export-oriented energy economy. These reforms are
not only essential for domestic energy security and
economic growth, but also for leveraging Nepal’s
strategic position in the regional energy markets and
meeting climate change commitments.



Environmental Provisions and Challenges in

Hydropower Projects

I. Introduction

Nepal, endowed with immense hydropower potential
from its Himalayan rivers, views this renewable
resource as central to its energy security and
economic development goals. While much of this
potential remains untapped, the country has made
considerable progress in recent years. With total
theoretical potential is estimated at over 80,000 MW
economically feasible potential is around 42,000 MW .
As of now, Nepal has developed around 3500 MW,
less than 10% of its economically viable hydropower
potential. Around 99% of Nepal's population has
access to electricity and most of its power is generated
from hydropower (Economic Survey 2081/82, MoF).

Nepal's hydropower generation capacity has more
than doubled in recent years (from ~1,450 MW)
and significantly grown over the past decade.
The government aims to generate 28,500 MW of
electricity by 2035, with 13,500 MW for domestic
consumption and 15,000 MW for export. However,
the rapid expansion of hydropower infrastructure
presents a complex dilemma: balancing the urgent
national imperative for growth with the critical need
for environmental conservation and social equity.

The conservation and protection of the environment

is a multifaceted endeavor involving many
stakeholders, such as government entities (including
regulating agencies), investors, multidisciplinary
experts, advocates, local people,
developers

multidisciplinary teams to conduct environmental

and project
proponents.  Hydropower employ
studies, which are then reviewed by the Department
of Electricity Development (DoED), a body that has
already assessed over 1,500 such studies. This article
will critically explore the substantial environmental
and social challenges embedded within Nepal's
hydropower development and detail mitigation
strategies essential for cultivating a genuinely

sustainable future. This article critically examines

Er. Surendra Ghimire
Deputy Director General
Department of Electricity Development

the significant environmental and social challenges

inherent in Nepal's hydropower development
and outlines mitigation strategies to foster a truly

sustainable future.

I1. Legal Provisions

Nepal has a robust legal framework concerning
environmental protection in hydropower projects,
primarily driven by the need to balance energy
development with ecological and social sustainability.
Environment Protection Act, 2019, Environment
Protection Rules, 2020 elaborate on the procedures
and requirements for conducting Environmental
Impact Assessment (EIA), Initial Environmental
Examination (IEE) and Brief Environmental Study
(BES) including thresholds for when an EIA, IEE or
BES is required.

Hydropower projects often impact forest areas,
requiring separate approvals and compensation for
forest-related mitigation from the Ministry of Forests,
Forest Department, and Department of National Parks
and Wildlife Reserve as per Forest Act, 2019 and its
regulations. If a hydropower project affects protected
areas, additional licenses/permissions are required
from the Department of National Park and Wildlife
Conservation. This includes compliance with Buffer
Zones Management Rules (1996) and Conservation
Area Management Rules (1996). Aquatic Life
Protection Act, 1961 (amended 1998) requires the
construction of fish passages in hydropower projects
to ensure the preservation of fish species and their
migration patterns. Land Acquisition Act, 1977
(2034 BS) and Land Acquisition, Resettlement and
Rehabilitation Policy (2015) govern the acquisition
of land and houses for projects, ensuring fair
compensation and resettlement provisions for
affected communities.

Water Resources Act, 1992 governs the overall
management, conservation, and utilization of water
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resources in Nepal. Electricity Act, 1992 mandates
that any entity generating electricity must obtain
licenses and approvals and stipulates technical and
environmental standards that projects must meet for
safety, efficiency, and minimal environmental impact.
It requires detailed project proposals, feasibility
studies, and environmental impact assessments for
licensing.

Hydropower Development Policy (2001) outlines the
government's approach to hydropower development,
emphasizing the need for environmental protection
as an alternative to biomass and thermal energy,
and mandating provisions for resettlement and
rehabilitation of displaced communities. It again
mandates a release of at least 10% of the minimum
monthly average discharge of the river/stream or the
minimum required quantum identified in the EIA.
Special provisions exist for hydropower project in
protected areas.

III. Critical Challenges

Despite a foundational legal framework, Nepal faces
pervasive challenges in effectively implementing
environmental protection measures in its hydropower
sector. These issues span ecological degradation,
socio-economic disruptions, and systemic governance
weaknesses.

A. Ecological Degradation and Riverine Impacts

Hydropower projects fundamentally alter natural
river environments, leading to significant ecological
costs.

e Non-compliance with Environmental Flow

(E-flow) Requirements: A persistent and
widespreadissueisthe failureto maintain adequate
environmental flows. Hydropower Development
Policy (2001) mandates a minimum of 10% of
the minimum monthly average discharge as
E-flow to sustain river ecosystems. However,
studies consistently show that nearly 80% of
hydropower projects in Nepal disregard this rule,
leading to dewatered river sections, especially
during dry seasons. This widespread non-
compliance devastates aquatic life and impacts
downstream communities reliant on the river for
irrigation and drinking water. The lack of clear
guidelines and inadequate monitoring system for
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E-flow assessment contribute significantly to this
problem.

e Habitat Fragmentation and Biodiversity
Loss: Dams transform flowing riverine habitats
into lake-like environments, detrimental to
fish species adapted to natural river conditions,
particularly during spawning. This fragmentation
directly impedes fish migration essential for
breeding. Dams also trap sediment and woody
debris, vital for forming diverse aquatic habitats
downstream, leading to straightened, degraded
river channels. The cumulative impact of these
projects is a primary driver of fish population
decline; out of 230 freshwater fish species in
Nepal, 21 are on the IUCN red list. Beyond
aquatic life, infrastructure like access roads and
transmission lines cause habitat fragmentation,
deforestation, and loss of terrestrial vegetation
and wildlife habitats, particularly in the sensitive
Himalayan and mid-hill regions.

e Water Quality and Sedimentation Issues:
Construction and other activities during project
implementation and operation phases contributes
to soil erosion and increased sedimentation in
river. In storage project, water impoundment can
lead to increased water temperatures and low
oxygen levels in released water, creating hypoxic
conditions problematic for downstream aquatic
life. Reservoirs also trap sediments, which may
contain toxic substances, posing risks if disturbed.

B. Socio-Economic and Cultural Disruptions

Hydropower development often comes with profound
socio-economic and cultural repercussions for local
communities.

e Community Displacement and Resettlement:
Large dams necessitate community relocation,
often leading to traumatic experiences beyond
physical displacement. Despite clear cut

policies for fair compensation and resettlement,

implementation often falls short. Compensation
rates are frequently arbitrary and insufficient for
affected households to acquire comparable land
and restore their livelihoods. A critical issue arises
with untitled lands in Nepal, historically used
by indigenous communities but lacking formal

ownership, which often receive no compensation



for their inherent value.

Livelihood
activities, such as sand and stone extraction, can

Impacts:  Hydropower-related
also damage vital irrigation canals, rendering
fields barren and forcing abandonment of
traditional  agricultural  practices.  Direct
inundation of land for reservoirs destroys arable
land, severely impacting agricultural practices
and threatening food security. Many displaced
people face severe financial struggles, loss of
indigenous technology, traditional job, remaining

in poverty.

Loss of Cultural Heritage: Dam and reservoir
construction can inundate archaeological sites,
historical buildings, and culturally significant
areas, including traditional grazing lands, sacred
cremation sites, and ritual sites. This results in
irreversible loss of invaluable cultural heritage,
profoundly affecting community identity and
continuity. Displacement also erodes traditional
ways of life, indigenous knowledge, and social
relationships.

C.Governance, Policy, and Climate Vulnerabilities

Nepal's policy framework, while existing, faces

significant

implementation and  enforcement

challenges, compounded by climate change.

Reliance on Developer Reports: The
effectiveness of environmental safeguards is
undermined by weak monitoring and enforcement
capabilities of government agencies. Authorities
often approve environmental assessment reports
prepared by developers without adequate means
to conduct independent monitoring or validate
reports through field visits. This reliance on self-
reported data creates an accountability deficit,
allowing non-compliance to persist. Weak
regulatory mechanism and budget cuts further
hinder monitoring capabilities.

Institutional Fragmentation: Nepal's policy
landscape is characterized by inconsistencies
strategic
documents, leading to disjointed and inefficient

and overlaps across  various
implementation of environmental protection
measures. The absence of a centralized body

with overarching authority contributes to

uncoordinated planning. Lack of coordination
among the agencies and complex permitting
processes for approval on environmental study
report, land acquisition also causes significant
project delays.

Inadequate Public Participation: Despite legal
provisions for public consultation in the EIA
process, practiceis often criticized as top-down and
failing to meet minimum legislative requirements
due to enforcement failures. Marginalized
communities, particularly indigenous groups, are
frequently excluded from meaningful decision-
making and bear disproportionate burdens
without adequate consultation or compensation.
Free, prior and informed consultation (FPIC), a
core right of indigenous peoples, are violated.
This failure fosters distrust, social unrest, and
project delays.

Lack of Climate Risk Assessment: Nepal's
mountainous terrain makes its hydropower
sector highly susceptible to climate change.
About 32% of river flow in Nepal’s snow-
fed rivers comes from glaciers and snow melt,
and the remaining 68% river flow from rainfall.
Himalayan glaciers are retreating rapidly, with
some studies indicating a 65% faster melt rate
between 2011 and 2020 compared to previous
decade. While this may temporarily increase river
flows, long-term projections indicate a significant
decrease in water availability, potentially
dropping Nepal's hydropower potential by 25%
by the late 21st century as glacier fed flow
dropdown. Changing precipitation patterns
exacerbate risks of flash floods, landslides,
and Glacial Lake Outburst Floods (GLOFs),
threatening dam stability. Many existing and
proposed projects lack comprehensive climate
risk assessments, leaving them exposed to future
environmental shocks.

Balancing Development with Environmental
Safeguards: A fundamental challenge of nation
is the tension between Nepal's urgent need for
energy security and fostering economic growth,
and the imperative of robust environmental
conservation. Hydropower projects are often
aggressively prioritized in different periodic
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plan and short-term plan for economic benefits,
sometimes at the expense of comprehensive
environmental and social considerations. This
"narrow approach" can lead to short-term gains
overshadowing long-term ecological and social
costs compromising the sustainable development.

IV. Recommendations for a Sustainable

Hydropower

Nepal's hydropower journey is at a critical juncture.
While its potential for clean energy and economic
growth is undeniable, the current trajectory is fraught
with significant environmental and social challenges,
exacerbated by climate change and governance gaps.
The pervasive non-compliance with environmental
regulations, inadequate community engagement, and
insufficient monitoring undermine sustainability that
hydropower promises. To ensure that hydropower
genuinely contributes to Nepal's sustainable future,
the following are the recommendations.

e Strengthen Policy Coherence and Regulatory
Enforcement: Revise and harmonize existing
environmental and social policies to eliminate
inconsistencies, creating a clear and predictable
regulatory environment. This includes rigorous
enforcement of environmental flow requirements,
forest clearance, conservation area management
and other social safeguards.

e Robust Environmental Monitoring:
Significantly increase funding and technical

capacity for government agencies to conduct
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independent environmental monitoring and
validate developer reports to improve developer's
study and environment management activities.
Develop clear guidelines for environmental
monitoring and auditing to ensure accountability

for non-compliance.

e Climate-Resilient Designs: Mandate and
enforce comprehensive climate risk assessments
at all project stages, accounting for long-term
hydrological changes and natural hazards. Project
designs must prioritize sustainability, social
equity from the outset, including consideration
of run-of-river or storage schemes where

appropriate.

e Enhance Stakeholder Engagement: Transform
public participation processes to be truly
meaningful, identifying genuine stakeholder,
ensuring Free, Prior, and Informed Consent
(FPIC) for affected indigenous and local
communities.

e Establish
Establish transparent and equitable benefit-

Benefit-Sharing  Mechanisms:
sharing mechanisms, including local ownership
opportunities
community support programs and corporate

and direct investment in

social responsibility (CSR).

By addressing these challenges, Nepal can harness
its hydropower potential responsibly, ensuring that
energy development serves both economic prosperity
and the long-term well-being of its people and
environment.
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Beyond Resource Riches: Strategically Positioning Nepal’s

Hydropower Sector in the South Asian Region

Nepal’s Hydropower potential has long been viewed
as a national asset. With an estimated economically
viable generation capacity of over 43,000 MW,
the narrative surrounding Nepal’s water resources
often assumes that abundance will inevitably lead
to prosperity. While Nepal is undoubtedly rich in
water resources and possesses immense hydropower
generation potential, does the mere abundance of
natural endowment justify the claim of a competitive
advantage? Can hydropower alone position Nepal as
a regional energy hub for South Asia? This article
aims to explore these questions through a strategic
perspective utilizing Michael Porter’s Diamond
Model of National Competitive Advantage, moving
beyond the overused narrative of factor endowment
and highlighting other key dimensions.

Nepal’s Hydropower Development Policy of 2058
(2001) laid early foundations for treating electricity
not only as domestic enabler but as an exportable
commodity. This is particularly well-aligned with
the country’s generation mix: most (nearly 95% of)
Nepal’s hydropower projects are run-of-river (with a
mixture of peaking projects) based, which means that
they produce surplus electricity during the monsoon
season while struggling to meet even domestic
demand during the dry months. Yet, this seasonal
production pattern complements the regional demand
curves of neighboring countries like India and
Bangladesh, especially during their high-demand
summer months.

Recent developments signal a shift from potential to
performance. The Energy Development Roadmap
and Action Plan- 2081 (2024) envisions exporting up
to 15,000 MW of electricity, positioning Nepal as a
regional energy hub. Progress is already underway.
In June 2025, Nepal began exporting 40MW of
electricity to Bangladesh through India’s grid-
historically first enabled by a tripartite agreement
between the Nepal Electricity Authority (NEA),
Bangladesh Power Development Board (BPDB), and
India’s NTPC Vidyut Vyapar Nigam (NVVN). This
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pilot arrangement is believed to have unlocked an
estimated 5,000 MW export market.

On the Indian front, Nepal is already a net exporter of
electricity (although itis subject to change based on net
trade of electricity for any fiscal year). In FY 2023/24,
NEA exported 1.94 billion units of electricity, over
700MW, worth Rs. 17.07 billion, while importing
slightly less at 1.91 billion units worth Rs. 16.93
billion. India’s approval in August 2024 to import an
additional 251 MW pushes the total possible import
volume to around 1,000 MW. This is facilitated
through the high-voltage cross-border transmission
lines such as the 400kV Dhalkebar-Muzaffarpur
and the 132kV Mahendranagar-Tanakpur corridors.
Nepal now has access to the Indian Energy Exchange
(IEX) for both day-ahead and real-time markets and
maintain a medium-term power sales agreement with
Bihar.

CHANCE FIRM
STRATEGY,

STRUCTURE
AND RIVALRY

FACTOR
CONDITIONS

DEMAND
CONDITIONS

RELATED AND
SUPPORTING
INDUSTRIES

GOVERNMENT

Figure 1Porter's Diamond Model
(Source: https://www.business-to-you.com/porter-diamond-model/)

These advances are promising. Yet, they are not
guarantees of sustained advantage. The transition
from a resource-endowed country to a comprehensive
regional energy player requires deliberate
strategy, structural reforms, and a more expansive
understanding of competitiveness. For Nepal to

realize its vision of becoming a regional energy hub,
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it must go beyond celebrating its rivers and begin
building the ecosystem necessary to capitalize on
them.

This article applies Michael Porter’s Diamond
model of national competitive advantage to evaluate
Nepal’s hydropower sector through a strategic
perspective. While factor conditions, such as water
resource availability, are indeed strong, a closer look
at demand conditions, related supporting industries,
firm structure and rivalry, government policy,
and external shocks/ chance events reveals both
underutilized opportunities and critical gaps that
must be addressed.

1. Factor Conditions: From Natural Endowments
to Knowledge Infrastructure

While Nepal’s hydropower narrative has long centered
on its basic endowments, a deeper evaluation of the
advanced factors reveals both strengths and structural
limitations.

a. Human Capital Development

Several academic and professional institutions
across the country offer specialized programs in
hydropower engineering. Tribhuvan University,
Kathmandu University, and Pokhara University
collectively graduate hundreds of engineers annually
who are trained in civil, electrical, and mechanical
aspects of hydropower. These institutions provide a
growing pool of technically capable professionals
who contribute to project design, feasibility studies,
project management, and regulatory oversight.
However, the transition from classroom learning
to real-world innovation remains limited. Most
graduates enter roles that are execution-focused,
with minimal exposure to cutting-edge research,
system integration, or project finance. Moreover, a
significant proportion of design, quality assurance,
and implementation work continues to depend on
international experts or joint ventures with foreign
firms, especially in large-scale projects.

However, despite this growing technical base,
retention of skilled professionals remains a major
challenge. One of the most pressing weaknesses in
Nepal’s advanced factor conditions is the systemic
brain drain of skilled professionals. The domestic
hydropower sector often fails to provide long-term
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careerincentives,competitivesalaries, oropportunities
for innovation and research-led advancement. This
has led to a chronic underutilization of homegrown
talent, undermining the nation’s ability to develop
knowledge-based infrastructure.

b. Research and Testing Facilities

There are also some research facilities that support
the hydropower sector. The Hydropower Research
Centre for Himalaya Region (HRCHR) and the Small
Hydro Lab at the Nepal Academy for Science and
Technology (NAST) works on promoting research
works in hydropower sector. The Turbine Testing
Lab at Kathmandu University serves as a national
center for hydraulic machinery testing and training.
Hydro Lab, a unique facility for physical hydraulic
modeling and sediment studies, supports practical
research and infrastructure planning.

These institutions play a critical role in advancing
domain-specific knowledge. However, their impact
is often limited by fragmented coordination with
industry and government agencies. Research
outcomes are rarely translated into policy or practice,
pointing to a disconnect between research and
implementation. This weakens Nepal’s ability to
internalize innovation and adapt technologies to its

unique topographic and climatic challenges.
c. Technological Capabilities and Innovation Gaps

While there is a growing number of skilled
professionals and research facilities, Nepal still
lacks the ecosystem for technological innovation.
The hydropower sector relies heavily on foreign
technology and turnkey construction contractors,
especially tunnel boring, dam instrumentation,
turbine assembly, and digital control systems.

Innovations in areas such as sediment management
technologies, real-time data modeling and forecasting
systems, and pumped storage integration or hybrid
renewables (solar- hydro) is largely absent. Even
when research is conducted, there is poor uptake
of findings into policy or commercial practice. The
private sector, universities, and government seldom
operate in coordinated innovation networks, which
is crucial in transforming basic factors into advanced
and dynamic capabilities.

If Nepal is to compete regionally, not just as a supplier



of electricity but as a knowledge-driven hydropower
leader, it must invest in:

e  Career ecosystems that motivate and retain
skilled professionals,

e Industry-academia-government linkages to

promote applied innovation, and

e  Technological capability that transfers value-
add from foreign firms to domestic actors

d. Underdeveloped Physical Infrastructure

As envisioned in the Energy Development Roadmap
and Action Plan 2081, the transmission network
must be developed from the current 6,507 circuit
kilometers to 17,446 circuit kilometer while the
current substation capacity must be upgraded
from 13,050MVA to 40,000MVA for the targeted
generation of 28,500MW by the year 2035.

Despite its natural hydropower potential, Nepal
faces gaps in essential physical infrastructure such
as reliable road networks, transmission facilities,
and stable grid that are critical for hydropower
development. Without coordinated development of
roads, substations, and high-capacity transmission
lines, even completed hydropower plants risk
underperformance due to evacuation constraints or
delays in grid integration.

2. Demand Conditions: Accelerating Growth
through Regional Energy Markets

For a growing economy like Nepal, the domestic
electricity demand alone is insufficient to drive
the aspirational scale of hydropower development.
However, the surging demand in neighboring
India
presents a transformative opportunity, if leveraged

countries, particularly and Bangladesh,

strategically.
a. Regional Demand- A growing Opportunity

The seasonal complementarity of electricity
production and demand among the neighboring
countries aligns well with Nepal’s export market.
Nepal made a historic move in June 2025 by
initializing electricity exports (of up to 40MW) to
Bangladesh as its first international power trade with
a country other than India. Nepal aims at increasing
the export volume subsequently with a long-term

vision of accessing a 5,000MW market in Bangladesh

alone.

Nepal has a more mature trading relationship with
India, supported by both short-term market access
and long-term trade frameworks. While India’s
market is accessible through the Day-Ahead Market
(DAM) of the Indian Energy Exchange (IEX) and
Real-Time Market (RTM), India has also committed
to importing up to 10,000 MW of electricity over the
next 10 years, under a broader bilateral understanding.

b. Demand Sophistication and Innovation

Stimulus

The external markets, especially India and
Bangladesh, offer a sophisticated demand that can
incentivize investment in large, more efficient/
optimized hydropower projects. It can also
encourage adoption of higher technical standards
and environmental safeguards and drive integration
of digital grid technologies along with cross-border

connection platforms.

c. Managing Market Risk and Geopolitical
Sensitivities

Despite the promising outlook, external demand
dependence introduces risk. Hydropower trade in
South Asia could be influenced by geopolitical
dynamics, regulatory alignment across borders,
political stability, and diplomatic relations. Nepal
must carefully structure its trade agreements to
mitigate market risk, including:

e  Long-term power purchase agreements (PPAs)
with clear pricing and arbitration mechanisms

e  Transmission security guarantees through

bilateral or multilateral frameworks

e  Regulatory harmonization and shared market
platforms to avoid ad hoc trading barriers

d. Strategic Imperative: Stimulate Domestic and
Diversify Export Markets

While Nepal’s emerging electricity trade offers
immense potential, relying solely on external
markets introduces long-term vulnerabilities. These
include geopolitical risks, regulatory uncertainties,
and the possibility of market volatility in importing
nations. To mitigate such risks, Nepal must pursue
a dual demand strategy of promoting domestic
industrialization and diversifying export partnerships.
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One of the most strategic actions Nepal can take is to
stimulate domestic electricity consumption through
industrialization. The Action Plan (2081) rightly
aspires to increase annual per capita electricity
consumption to 1500 units. Creating strong internal
demand centers would not only ensure baseline
electricity consumption year-round, especially during
dry seasons, but also help retain value domestically by
linking hydropower to economic diversification and
employment generation. This requires a coordinated
push across multiple

government agencies,

particularly:

= Ministry of Energy, Water Resources and
Irrigation, to ensure reliable supply and tariff

reform

= Ministry of Industry, Commerce and Supplies,
to attract industrial investments and provide
incentives for electricity-driven enterprises

= nvestment Board of Nepal (IBN), to facilitate
large-scale industrial projects in energy-linked
sectors

= Ministryof Finance,to provide fiscal instruments
and subsidies that catalyze energy-led growth

Currently, Nepal’s electricity exports are facilitated
through India, either directly or as a corridor for
tradewith Bangladesh. While India’s cooperation
is commendable, strategic diversification of
export destinations and transmission channels
will enhance energy security and bargaining
power. Future opportunities could include:

= Power trade involving Bhutan or China (in the
long term)

=  Exploring regional market platforms under
SAARC, BIMSTEC, or BBIN frameworks

=  Leveraging multilateral support from the World
Bank, ADB, or regional development banks
to build redundant and resilient transmission
corridors

3. Related and Supporting Industries: Building a
Hydropower Ecosystem

Related and supporting efficient, competitive, and
innovative industries not only provide essential
inputs and services but also create synergies,
innovation spillovers, and opportunities for value
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chain integration.

In the case of Nepal’s hydropower sector, the
ecosystem of supporting industries is still in a nascent
stage, with a heavy dependence on foreign firms
for high-value functions. While some progress has
been made, significant gaps remain in the domestic
industrial base that hinder Nepal’s ability to fully
localize hydropower development.

a. Engineering, Procurement, and Construction
(EPC) services

While Nepal has developed several local
consulting and engineering firms, large-
scale hydropower projects continue to rely on
foreign EPC contractors, primarily from India,
China, Korea and Europe. These international
firms typically dominate Detailed design and
engineering services, Procurement of turbines,
generators, and control systems, and Civil

works and electro-mechanical installations.

Local firms are often subcontracted for minor or
non-technical works, limiting their exposure to
complex project components. As a result, Nepal
misses opportunities to build domestic expertise,
reduce project costs, and retain economic value
within the country.

b. Equipment manufacturing and supply chains

Nepal does not currently have a domestic
manufacturing base for hydropower components
such as Turbines and runners, Transformers
and switchgear, SCADA and control systems.
These imported,
contributing to longer lead times, higher costs,
and currency outflow. Also, the absence of local

components are mostly

manufacturing means there is limited scope for
custom design optimization, real-time testing,
or adaptive solutions based on local hydrology
and sediment conditions.

Developing even a modest domestic supply
chain for components like steel penstocks,
turbine casings, or transmission hardware could
generate employment and reduce dependency
on imports.

c¢. Financial and legal services

Hydropower development is capital-intensive



and involves complex legal, regulatory, and
contractual arrangements. Nepal’s financial and
legal ecosystem has begun to mature in this space.
Some domestic banks and financial institutions
now participate in project financing, although
their capacity is limited to small and medium-
sized projects. Large-scale projects still depend
on foreign investment or multilateral funding
(e.g., from ADB, World Bank, or EXIM banks).
Legal expertise in areas like power purchase
agreements (PPAs), international arbitration,
and transmission access rights is still evolving.

Nepal is, at present, primarily a producer of
raw hydroelectricity, with limited control over
technology, design, equipment manufacturing,
or financing. These are high-value segments that
contribute more to long-term competitiveness
and economic sophistication. As most of these
segments are dominated by foreign firms,
much of the economic value of hydropower
investment flows outward.

In today’s global economy, the question is not
whether Nepal should completely avoid foreign
dependence, but whether its current level of
dependence in hydropower sector is strategic,
sustainable and value-enhancing. The risk
lies in passive, unbalanced dependence when
foreign engagement becomes one-sided, with
Nepal only playing the role of resource provider,
while value creation, innovation, and decision-
making remain elsewhere. Nepal should aim
to be an active, capable player in a network of
mutually beneficial partnerships, ensuring that
its reliance on external inputs leads to learning,
local capacity-building, and long-term value
creation.

4. Firm Strategy, Structure, and Rivalry

a BOOT
Projects

Nepal’s hydropower sector follows
(Build—Own—Operate—Transfer)
are developed under licenses and transferred to the

model.

government after the license period ends.

The sector includes numerous stakeholders: Ministry
of Energy, Water Resources and Irrigation, Water
and Energy Commission Secretariat, Department of
Electricity Development (DoED), Nepal Electricity
Authority (NEA) — sole buyer/off-taker, Electricity

Regulatory Commission (ERC), Independent Power
Producers Association of Nepal (IPPAN), HIDCL,
VUCL, RPGCL - major government-affiliated
players.

Nepal’s electricity market is characterized by a
monopolistic off-take structure, where NEA is the
single buyer for all domestically generated electricity.
As such, competition among developers is largely
upstream, revolving around project acquisition,
licensing, and development efficiency, rather than
in power sales. NEA’s power procurement priorities
influence which projects move forward, often
guided by prevailing electricity demand and system
requirements.

Some strategic challenges that the hydropower firms
face include:

*  Dependence on NEA for off-take constrains
market diversification and limits private sector
flexibility.

=  Limited access to competitive financing and
risk-sharing  mechanisms  hinders

projects.

scaling

=  Fragmented institutional roles and procedures
slow project approvals and increase costs.

= The lack of a fully liberalized market prevents
price signals that could promote innovation and
cost efficiency.

5. Government and Chance

One of the foremost challenges constraining Nepal’s
hydropower competitiveness is policy uncertainty,
which manifests in several critical areas such as
power purchase agreements, environmental and
social clearances and hurdles in import of goods. In
this situation, government commitment must surpass
policy statements and manifest in coordinated,
effective action. This includes:

= Streamlining  regulatory and licensing

frameworks to increase transparency and

predictability.

= Strengthening institutional capacity across
ministries and agencies for efficient project

facilitation.

=  Implementing clear, enforceable PPAs with risk
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mitigation mechanisms.

=  Enhancing coordination among government
bodies to avoid duplication, delays, and
conflicting mandates.

Nepal’s sector is

vulnerable to natural disasters and exogenous shocks,

hydropower also uniquely
which constitute the “chance” element in Porter’s
framework. Heavy rainfall event across Nepal in
October 2024 severely damaged more than 20
hydropower facilities reducing electricity generation
capacity by more than 1,100MW with an estimated
damage of over Rs. 3 billion. Frequent water-induced
disasters such as landslides, floods, and glacial lake
outburst floods (GLOFs) pose ongoing threats to
project sites and infrastructure. The 2015 earthquake
severely damaged infrastructure, disrupted supply
chains, and delayed multiple hydropower projects.
Likewise, the COVID-19 pandemic caused labor
shortages, construction delays, and

uncertainty in financing. Additionally, localized
demand pressures and political instability can
adversely affect project completion and investor
sentiment.

The rapid global evolution of energy technologies
introduces additional strategic risks. Neighboring
countries like India and Bangladesh are aggressively
diversifying their energy mix, investing heavily
in renewables beyond hydropower. India aims to
achieve an installed capacity of S00GW of renewable
energy by 2030 of which 280 GW is to be sourced
from solar power. The cost of solar photovoltaic
(PV) systems has dropped, making solar increasingly
competitive with hydropower in many markets. It is
speculated that by 2030, the cost of electricity from
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solar in India will drop to around IRs. 1.9-2.3 per unit.
Furthermore, advances in battery storage enhance
grid flexibility, reducing dependence on seasonal
hydroelectric surpluses. These technological and
market shifts could impact Nepal’s future electricity
export volumes and the relative attractiveness of
hydropower investment.

Conclusion

In the present context, governments must act as
strategic corporate agents, deliberately nurturing
competitive sectors. For Nepal, the ability to
become leading exporters of electricity will depend
not merely on natural resource endowment but
on how effectively they develop and leverage a
comprehensive competitive advantage. To fully
realize its potential, Nepal must move beyond
narratives centered on factor endowments and adopt
a strategic, integrated approach; one that emphasizes
infrastructure development, human capital retention,
innovation, regulatory clarity, and diversified market
engagement.
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Unbundling NEA with Its People at Heart

The Nepal Electricity Authority (NEA), a monolithic
entity responsible for generation, transmission,
distribution, and planning of the nation’s electricity
supply, has long been a symbol of both pride and
frustration. With over 10,000 employees, annual
revenues exceeding NPR 100 billion, and a mandate
that spans nearly every aspect of the power sector,
the NEA is a behemoth. Discussions surrounding the
unbundling of this utility have surfaced repeatedly,
driven by the objectives of enhanced efficiency,
transparency, and accountability. Landmark documents
such as the Concept Paper on Energy Crisis Elimination
and Electricity Development Decade (2013) and the
more recent Energy Development Roadmap (2024)
have identified unbundling as a pivotal reform.
From a leadership perspective, managing such a vast
institution presents formidable challenges, suggesting
that unbundling could indeed streamline operations
and improve manageability. Thus, unbundling is not
just important, it’s inevitable. However, for this reform
to succeed, the government must place the human

resources, at the heart of the transition.

The proposed unbundling would establish specialized
entities, including the already-operational Rastriya
Prasaran Grid Company for transmission and Vidyut
Utpadan Company for generation. Distribution
would be decentralized to provincial entities, while
independent organizations would assume responsibility
for system operation and potentially system planning
functions. At least, that is the vision communicated by
the Concept Paper on Energy Crisis Elimination and
Electricity Development Decade (2013). This shift
would allow NEA to shed its conflicting roles and
focus on core functions, while the newly established
Electricity Regulatory Commission (ERC) ensures fair

tariffs, competition, and consumer welfare.
Laws aren’t enough

The Electricity Bill, 2080 provides a legal framework,
but laws alone cannot guarantee success. Nepal’s
history is littered with well-intentioned policies derailed
by poor implementation. Institutions, once established,
develop a self-preserving inertia with employees
fearing job losses or diminished influence often resist

-Saroj Koirala

change. In a country like Nepal, where well-paying,
secure jobs are scarce, such resistance reflects genuine
anxieties that must be addressed through inclusive
dialogue. Unbundling will fail if seen as a top-down
decree; it must be a negotiated transition.

For four decades, NEA has driven Nepal’s electricity
development. Its workforce, including some of the
nation’s finest engineers, planners, and technicians, has
maintained service despite chronic underinvestment
and political interference. These employees are not
just managers of billions worth of assets but custodians
of institutional knowledge critical to the sector’s
operation. Any reform endeavor will surely fail without
the wholehearted participation and agreement of NEA's
workforce. The reform experiences of various Indian
states, including Himanchal Pradesh and Maharashtra,
offer valuable insights on how swiftly unbundling
efforts can go awry without adequate dialogue with
employees and their representative organizations. With
each Indian states having their own unique experience
in the power sector reform process, India presents
Nepal with a significant case study for learning best
practices in both human resource management and
overall unbundling strategy to achieve greater success.

Perception Mapping

As a crucial initial step, NEA's management must
first thoroughly assess employee perspectives on the
proposed unbundling and its potential ramifications
for Nepal's energy future and their individual lives.
While top-level managers and engineers may readily
understand the rationale, technicians who have
dedicated their careers to maintaining power supply
in challenging conditions, often far from urban
centers, may harbor concerns about the impact of
such disintegration on their retirement and other
benefits. Proactively understanding these anxieties is
fundamental to fostering a positive attitude towards the
upcoming changes among all employees.

Human Resource Roadmap

Employees should be assigned to new entities based
on their skills and expertise, ensuring successor

organizations are well-equipped while fostering
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engagement and motivation through roles that align with
their strengths. Engineers specializing in hydropower
generation, for instance, could transition to VUCL,
while distribution experts join future distribution
companies. People should be given a choice to the
point it is justified by their expertise and performance.
A transparent evaluation and appellate system will
be critical to ensure fairness. Recognizing that urban
or revenue-generating roles (e.g., in distribution
or generation) may be more desirable, NEA must
standardize future pay scales to reflect effort, risks,
and opportunity costs. A voluntary severance package
should be offered to those opting out.

Clear Communications

Unbundling will generate new leadership opportunities,
empowering mid-level and senior-level staff with greater
responsibilities that could enhance job engagement
and ownership. However, without careful handling,
it will risk resistance from technicians, field workers,
and unions, particularly if perceived as a threat to job
security or benefits. To ensure smooth implementation,
the government must transparently communicate the
reform’s advantages while guaranteeing protections for
long-term obligations like pensions and healthcare. By
proactively addressing these concerns, the government
can prevent potential politicization and turn skepticism
into cooperation.

Trainings and Capacity Building

Comprehensive training is vital before and after
unbundling. Pre-unbundling programs should educate
staff on the new organizational structure, regulatory
changes and operational processes for generation,
transmission, distribution and others. Technical
training will prepare employees for specialized roles,
while leadership workshops will enhance strategic
decision-making. Post-unbundling, ongoing capacity
building will address operational challenges, promote
harmonized efforts and ensure compliance with market

regulations.
Regulatory and Policy Support

Proactivity at the regulatory and policy level is key
in ensuring success in any reform process, including
the unbundling of a vertically integrated electricity
utility. A stable regulatory and political environment is
crucial, as shifting priorities of successive governments
could disrupt the unbundling process and undermine its
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outcomes. The Ministry of Energy, Water Resources
and Irrigation must render necessary policy and
financial support for the reform process while the ERC
establishes a robust regulatory framework to facilitate
a smooth transition. Both must encourage NEA to
develop a dynamic human resource plan tailored to
unbundling.

Staff will understandably resist any reduction in
salaries or benefits, which would also violate Nepal’s
labor laws’ norms. So, ERC must ensure that tariffs for
successor entities account for immediate obligations
such as salary and benefits and long-term obligations
like pensions and healthcare. Employees may gravitate
toward generation and distribution companies due to
their predictable revenue streams, while transmission
utilities, which may not always break-even, could face
diminished attraction. Bihar’s unbundling experience
suggests that government guarantees for funding
human resource obligations can boost staff willingness
to transition to NEA’s successor organization, even
when the successor organization may potentially
struggle financially.

Leadership transitions also pose challenges in
unbundling. While unbundling creates new leadership
opportunities, alleged political proactivity and power
play in appointing chief executives for government-
backed entities raise concerns. Establishing transparent,
merit-based appointment processes in executive roles
is critical to maintaining credibility and morale.

Unbundling NEA into specialized entities promises
greater responsiveness to market demands, faster
adoption of new technologies, and improved services.
Unbundling will enable regulators and government
institutions to bypass NEA’s massive bureaucratic
setup, enhancing the effectiveness of policy and
regulatory interventions. However, this vision hinges
on the people within NEA, who power the sector.
By prioritizing clear communication, merit-based
placements, sustained incentives, and employee
stakes in outcomes, NEA can ensure a low-resistance
transition. This process must not be rushed as cutting
corners could jeopardize Nepal’s power sector reform
altogether. Is there a price for this reform? Yes. Some
efficiency gains must trickle down to the staff. But
that’s a small cost for a smooth transition.

Saroj Koirala is a consultant specializing in electricity policy,

markets, and regulation.
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Abstract

Transmission lines are crucial infrastructure for
powering modern activities and meeting energy
demands. These lines are being constructed around
the world for to transmit electricity produced from
power stations to the load centers and consumers.
Although everyone desires a reliable and quality
supply of electricity,
transmission line in their backyards. This ‘Not-In-
My-Backyard’ (NIMBY) syndrome is increasingly
becoming evident in Nepal.

nobody wants to accept

The paper argues that the development of
hydropower and other renewable energy in Nepal
cannot move forward without the parallel expansion
highlights

the environmental and social issues associated with

of transmission line infrastructures. It

transmission projects as key drivers for the NIMBY
response in Nepal. The paper further emphasizes the
urgent need to address these issues and challenges
in order to meet the national energy demands and
global climate commitments.

Keywords: Transmission lines (TLs), Right-of-Way (RoW),

NIMBY,
acquisition

environmental  assessment,  land

1. Introduction

The contemporary global development is
inconceivable without electricity, which serves
as a fundamental driver of progress. To ensure the
sufficient and reliable supply of electricity to the
consumers, both the electricity generation facilities
and the high voltage transmission lines (TLs) play a
crucial role. These TLs are indispensable components
of the electricity system, and can become bottlenecks
even when electricity generation capacity and
consumer demands are sufficient. Without a reliable
and efficient transmission network, electricity cannot

reach the intended load centers and end users.

The development of high voltage TLs often faces

resistance from local communities where such
infrastructures are planned. Groups or communities
who oppose developments in their own localities
but support the benefits elsewhere are commonly
referred to as NIMBY's — an acronym for ‘not in my
back yard’ (Carson, 2017). These public objections,
also described as NIMBYism, represent a significant
challenge to expansion of TLs (Devine-Wright,
2012).

In Nepal, the expansion of the transmission
network is essential for harnessing the country’s
rich hydropower potential. Although hydropower
development has accelerated in the recent years', the
inadequate TL infrastructure continues to constrain
the power evacuation. The expansion of TLs faces
strong public opposition, with the NIMBY syndrome
persistently hindering the progress. The Forest
Department prefers high voltage TLs to be routed
away from forest areas, while the local communities
demand that TLs be kept away from their lands.
of the TL

development, both stakeholders often want such

Despite recognizing the importance

expansion to happen elsewhere.
2. High-voltage TL expansion in Nepal

The Electricity Regulation (1993) of Nepal defines
high-voltage TLs as those with capacities ranging
from 33 kV to 400 kV, including the intermediate
levels of 66 kV, 132 kV and 220 kV (Rule 42).
Notably, the 33 kV is concurrently defined as high
voltage distribution system (Rule 41), allowing it to
function within both transmission and distribution
systems of Nepal. The Department of Electricity
Development (DoED) has issued licenses of 33 kV
and even 11 kV* voltage levels for the purpose of
transmission.

1 By the end of June 2025, the total installed capacity of hydropower in
Nepal had exceeded 3,300 MW with additional 264 projects (totaling
10,750 MW capacity) at different stages of construction. For details
see- https://doed.gov.np/license/66

2 DoED has issued construction license and survey license for 11 kV
transmission lines. For details see- https://doed.gov.np/license/27
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As shown in Table 1, a total of 270 transmission
projects, with voltage level ranging from 33 kV to
400 kV and aggregate transmission length exceeding
5,700 km are either operational or under construction.

Additionally, several TL projects are currently in the
planning or proposal phase. It is to be noted that the
TLs with 66 kV voltage level are no longer being
planned or executed in Nepal (Table 1).

Table 1: Status of TL projects in Nepal

Con?truction Applicz.ltion .for Survey license Applicati?n for Total

Tt T e o T Length [ Tongh | o] Longth [T Cengii
Project | b siect | Circuit (km)| am N awm | N wm) | N (km)
400 kV 10 962.80| 8 479.40+| 17 957.87| 0 0.00| 35| 2,400.07+
220 kV 32 1,156.11] 2 53.50| 23 723.88| 1 15.00| 58| 1,948.49
132kV | 121 2,472.99+| 3 53.00| 60 | 1,084.48| 7 138.80| 191 3,749.27+
66 kV 6 2121+ O 0.00f 0 0.00f 0 0.00 o6 21.21+
33kV 101 1,093.25+| 5 62.30| 39 357.70| 8 64.23+| 153| 1,577.48+

Total| 270 5,706.36+| 18 648.20+| 139 | 3,123.93| 16 218.03+| 443| 9,696.52+

In Nepal, the primary stakeholder responsible for the
TL expansion is Nepal Electricity Authority (NEA),
an undertaking of government of Nepal. NEA is
currently operating and managing all of existing
TL with capacity ranging from 66 kV to 400 kV in
Nepal. The 33 kV voltage level is not included in
NEA’s transmission system but rather falls under the
jurisdiction of its distribution system.

Though there some TLs either being constructed
or operated by independent power producers, no
additional data is available in public domain beyond
what NEA provides. In Recent years, Rashtriya
Prasharan Grid Company Ltd (RPGCL), an
organization established to transmit and evacuate
the power for the development and operation of
the hydropower sector, has also started planning,
studying and constructing high voltage TL in
approach to build less circuit length for evacuation
for same power when build through independent
power producer.

Table 1 highlights
developments in the expansion of TL infrastructure

presented above major
in Nepal. However, these efforts remains insufficient
to meet the country’s ambitious targets for energy
generation and cross-border electricity trade. As a

part of its global climate commitments, Nepal has

3 The (+) sign in the figure indicates that the TL length is not available
in the public domain for some TL projects.
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declared to achieve ‘net-zero emissions’ by 2045,
which requires massive development of renewable
energy sources, particularly hydropower.

To support this transition, the government through
the Energy Development Roadmap and Action Plan
of 2024, has set a target to expand the electricity
generation capacity to 28,500 MW by 2035
including 15,000 MW for export (MoEWRI, 2024).
This ambitious plan envisions 13,500 MW for
domestic consumption, while the remaining to be
exported neighboring countries. Achieving this goal
requires substantial expansion of the transmission
networks including the cross-border transmission
infrastructures.

Accordingly, the Roadmap aims to increase the TL
lengths to 6,431 circuit km for 132 kV, 4,061 circuit
km for 220 kV and 6,440 circuitkm for 400 kV systems
(MoEWRI, 2024). In parallel, the Transmission
System Development Plan of Nepal proposes the
construction of 6,867 km* of high voltage TL by
2040, supporting a projected generation capacity of
38,000 MW, of which 16,000 MW is intended for
export (RPGCL, 2018).

Despite the ambitious plans for electricity generation
as well as transmission expansion, progress in
transmission infrastructure development remains

4 This includes 2,515 km of 132 kV, 1,160 km 0of 220 kV and 3,192 km
of 440 kV transmission lines.



significantly behind the schedule. Many under-
construction TL projects have suffered substantial
delays in project execution, leading to cost overruns
and thus creating  bottlenecks for electricity
evacuation. These setbacks calls for urgent need of
thorough analysis ofunderlying causes and challenges,
particularly delays linked to land acquisition , forest
management and community resistance. Until these
concerns are properly addressed, Nepal’s future
energy expansion and its international commitments
will be highly compromised.

3. Issues and challenges

This section attempts to identify and analyze the key
issues and challenges faced by TL projects in Nepal,
particularly focusing on social and environmental
aspects, rather than on the financial and economic
considerations. Ghimire et al. (2023) highlighted that
the delays in the forest clearance approvals are the
most critical factor contributing to project setbacks,
followed by right-of-way (RoW) management
issues and land acquisition problems. These issues
are largely symptomatic of the NIMBY syndrome.
Nobody wishes to accommodate TLs in their
vicinity; however, without placing of towers on land,
transmission of electricity remains unfeasible. The
common issues and challenges encountered during
TL development are discussed below;

3.1 Increasing community resistance

The TL developers in Nepal are encountering growing
resistance from the affected local communities,
regarding the development of high-voltage TLs. This
resistance is largely attributed to land management
practice during TL construction.

For any high voltage TL, while the land-owners
receive full (100%) compensation of the land that
falls beneath the tower pads, there is no formal legal
provision or framework defining the compensation
for land within the RoW of the TL. The current
practice of compensating RoW affected land typically
ranges from 10% to 25% of the evaluated land cost.
During the process, ownership of the tower-pad land
is transferred to the developer, while the land within
RoW remains under the ownership of the original
landowner. The RoW required for each TL project
depends on the voltage level and the prescribed RoW

width in Nepal is presented in Table 3.

Table 3: RoW width for high voltage TL

Voltage | RoW width Remarks
Level (kV) (m)
23 m on either side (from the
4 46.
00 6.0 central line of the TL)
220 30.0 15 m on either side
132 18.0 9 m on either side

The land that comes under the RoW suffers a
decline in its market value. This is primarily
because construction of buildings or infrastructures
is prohibited, although agricultural uses are still
permitted. Moreover, the banks and financial
institutions often refuse to accept such land as loan
collateral. This issue is further compounded by the
lack of effective land use zonation results in the
conversion of agricultural lands to residential uses
easily. Given the limited land available for agriculture
and residence in Nepal, TLs are often criticized
As a
result, the community resistance tends to be more

for encroaching potential residential areas.

pronounced in semi-urban or peri-urban regions,
where the land values are on the rise and settlements
are expanding.

A notable example of the NIMBY syndrome can be
observed in the Kathmandu Valley. NEA initiated the
Thankot-Chapagaun-Bhaktapur 132 kV TL project in
the fiscal year (FY) 2002/03, with the aim to complete
it by FY 2006/07. The project aimed to construct
28.4 km of TL across Kathmandu, Bhaktapur and
Lalitpur districts. However, by 2024, only 10 km has
been completed, while the remaining 18 km, mostly
in the Lalitpur, is unbuilt and suspended. The land-
owners demanded either full (100%) compensation
for RoW-affected land or complete re-routing of the
TL alignment (NEA, 2024). This halt has adversely
affected the reliability of electricity supply in the
valley, where demands continue to grow annually.

3.2 Persistent complexity in forest clearance and
management

The TL presents minimal impacts on the forest areas
compared to other linear infrastructures such as
roads, canals, or railways. While tower pads require
permanent acquisition of forest land, the RoW of TL
does not involve any permanent structures. After the
completion of the construction works, vegetation
gradually regenerates within the RoW corridor. On
the contrary, other linear projects results in permanent
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conversion of forest land into physical structures.

Despite this differentiation, current legislations
(Forests Act, 2019) do not distinguish TLs from
other linear infrastructures and the TL developers
are obliged to provide land-for-land compensation
for any use of forest land (Section 42, sub-section 2)
even for the RoW. Such provision for RoW within
forest area, significantly increases the project costs.
Developers are compelled to purchase private lands,
mostly agricultural, for compensatory afforestation
(Picture 1). In many cases, the purchase and

handover of land is mandated as a prerequisite for

forest clearance.

Picture 1: Photograph depicting agricultural land (3.4 ha)
purchased by NEA and transferred to Sarlahi Division Forest
Office for afforestation, under the Hetauda-Dhalkebar-
Inaruwa 400kV TL project

Source: NEA-ESSD

The acquisition of arable land bears serious
implications on the agricultural production and
potentially threatens national food security. For
instance, in the case of 400 kV Nijgadh-Pokhariya
TL, which crosses approximately 13 km of forest
area including flood plains and rivers, around 61
ha of adjacent private land must be purchased and
transferred to the respective Forest Division or
Department for afforestation (NEA, 2025).

Compared to the current legislation, the earlier
Forests Act of 1993 and its Regulation of 1995
can be considered more progressive regarding the
development of TLs. The previous framework
recognized the temporary nature of forest land use
within the RoW of the TL. Instead of requiring land-
for-land compensation, it allowed developers to
lease forest land for their purpose. The shift towards
more stringent provisions in the current legislations
may reflect policy response influenced by NIMBY
syndrome.
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The preceding discussion depicts that the NIMBY
syndrome affecting TL expansion in Nepal is
primarily due to the issues related to the land
acquisition and RoW management. However, there
are other significant challenges which continue to
impede the expansion of transmission network as
outlined in the following sub-sections;

3.3 Lengthy EIA approval and forest clearance
processes

The Government of Nepal mandates project
level environmental assessments-including Brief
Environmental Study (BES), Initial Environmental
Examination (IEE) and Environmental Impact
Assessment (EIA)- under the Environment Protection
Act, 2019 and its Regulation, 2020. Depending on
the nature and scale of the project, the required level
of assessment is determined. According to Rimal
(2024), on an average, an EIA report takes about
200 days to receive the approval from the Ministry
of Forests and Environment (MoFE)- the designated
authority responsible for environmental legislations.

In Most of the cases, BES and IEE study are sufficient
for TL projects but sometimes when a TL projects
requires an EIA study, it is really a challenge in terms
of time and procedural hurdles in approval of the EIA
study. The EIA approvals for TLs must pass through
three tiers of government regulating agencies,
starting with the DoED followed by MoEWRI and
finally the MoFE. These delays in approval often
result in consequent delays in project execution,
contributing to changes in the baseline status, and
sometimes leading to disputes and re-assessments.
Moreover, EIA reports are often criticized for
their poor quality and lack of serious project based
assessment by developers. Even after receiving the
EIA clearance, the forest clearance approval process,
which is granted by the cabinet of ministers, is itself
a prolonged and complex process.

3.4 Emerging cumulative impacts

While the national legislation (EPA, 2019) has
acknowledged Strategic Environmental Assessment
(SEA), the Cumulative impact assessment (CIA) has
yet to be formally recognized within Nepal’s legal
framework. In such absence of clear legal provisions,
CIAs are only conducted by the developers, and
not the regulators, to fulfill the environmental



safeguard standards set by international lenders and
development partners.

The CIA carried out for Marsyangdi Corridor 220 kV
TL project revealed that lack of adequate planning
for energy evacuation from the basin, combined
with mis-matches in the commissioning timelines of
hydropower projects, have resulted in multiple high-
voltage TLs crossing the same areas or basin (NEA,
2023).

4. Policy and institutional reforms

In order to address the above discussed issues and
challenges, there is a need of reforms in the policy
and institutional frameworks. The major reforms
required are discussed in this section.

4.1 RoW Management Policy

Land acquisition in Nepal continues to be governed
by the Land Acquisition Act of 1977, which
probably, did not anticipate the complexities of
RoW compensation for TL development. As RoW
management challenges, particularly related to
compensation of affected lands, emerges as a
major impediment, there is an urgent need for a
comprehensive RoW management policy. Such
policy must address issues related to both privately

owned and government/forest lands.

The Energy Roadmap (2024) has elaborated the
workplan to address some aspect of RoW lands. It
proposes measures such as enabling land-owners to
use RoW-lands as loan collateral in banks. Further
the Roadmap also provisions for equitable benefit
sharing for those people whose land falls under the
RoW of TLs. However, these provisions are yet
to be implemented. It is quite irony and surprising
to observe that while no legal framework exists to
compensate privately owned land under RoW, the
Forests Act, 2019 mandates for full compensation
(land-for-land) for the forest areas.

In order to streamline the land acquisition process
and facilitate TL expansion, formulation and
implementation of the RoW Management Policy
is crucial. Regulating agencies including DoED or
the Electricity Regulatory Commission should take
the lead in collaboration with NEA and other TL

developers.

4.2 Transmission master plans and SEA

While master plans for TL expansion are being
prepared in Nepal, execution at the (sub) basin level
that holds multiple hydropower projects, remains
much limited. This is resulted in overlapping of
multiple TL lines in areas line Dordi sub-basin and
Marsyangdi River Basin (NEA, 2023).

In order to prevent such redundancies, updating and
effective implementation of TL master plans must
be a national priority. Further, carrying out Strategic
Environmental Assessment (SEA) at the policy and
planning stage will help address the implementation
challenges at individual project level of transmission
expansion.

4.3 Addressing cumulative impacts

Multiple TL projects within the same area or basin
is an increasing trend. The commissioning of new
hydropower projects demands for new TLs as the
existing transmission networks are overloaded.
Attempts have been made to encourage independent
power developers to form joint TLs for evacuating
electricity from multiple stations to the nearest
national grid substation. However, progress remains
limited given the differences in the project completion
timelines and conflicting financing models.

Further, there is no clear policy regarding the
treatment of an individual affected multiple times
by TLs. Developers must account for the increased
vulnerability of such people and address the cumulative
impacts on forests and privately owned lands.

4.4 Facilitating national priority projects

Electricity development, including TL projects, is
considered as a national priority project in Nepal.
Despite this designation, developers often claim to
face different administrative and procedural obstacles
that delays the implementation. These delays,
particularly in government approvals, undermine the
notion of national priority status for TLs.

Once, a TL is included in the government-approved

master plans and receives the environmental
clearances, corresponding administrative procedures
More

environmental study’s approvals and tree clearance

need to be streamlined. specifically,
procedures need to be facilitated and accelerated to

reflect the project’s national importance.
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4.5 Community dialogues and early engagements

In order to address the growing community resistance,
early stakeholder engagement is essential . Such
community dialogues and engagements should
commence not during the environment study phase,
but as early as during the (master) planning and
project selection stages. Early engagements can help
build trust and clarify project need and benefits,
thereby reducing the community resistance during
later phases.

5. Conclusions

Meeting the national targets of generation 28,500
MW electricity and international commitment of
net zero emissions by 2050, both require massive
development of resilient transmission networks.
However, pace of expansion of transmission network
has been significantly hindered by increasing
resistance both from community and government
agencies particularly, forest department. This
opposition, is largely driven by NIMBY syndrome,
reflects deep-rooted concerns related to land
acquisition, inadequate compensation mechanisms

and environmental degradation.

Despite various efforts to address the issues of TL,
progress remains slow and fragmented. Project
delays continue to hinder the transmission expansion
and meeting the national targets and international
commitments. At the center of this impediment lies
the absence of clear legal framework- particularly the
RoW management policy.

Unless robust legal frameworks and bold institutional
reforms are taken to resolve the RoW and community
resistance challenges, Nepal’s transmission network
expansion will continue to suffer from project delays.
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TorraT faamirefie Tefeqor STqufau=Ieh! STETEHT Seei@ YUSRT TSI a7 AT ek aT Tdr

TG & ATSHICT Tie=T TERT STRTSHTATS Faehet T O T 0+ THdeh! TaeersoT T Ufdehet
TS 19 SNEUAT AT favmTer wemta fas |

(%) UG (2) aHITSHeRT Uafeh Tiehfd TvaTq Traiad ST dael TaGhars
Y& TReh! STAIAUS Afed 3T Ulddee® Ta&ul STgafaas STRT Wuah! fhfder o feaher
forrTaT Y313y e |

Tf=ee-3
yAfaus graeet sgaen

HAEAUT SAfATTRT a¥Ed: H faRd SAAISHIERT faehm T =T Jagahal fag[d ScareHeh]
AT ST T Tehl TN U a7 e Sfeatiad faawor qo snTsident sTtafd
3 TSI HRTSITAEE Herd TR femmaeie STgHei—3 SHIfTHeRT e favmT Tmey
Wfaﬂ'tﬁ@'
(%) ToIdeh! SCATG AT SHITSIH STTHITI &L ATIhl ThH TaTTeRT elidt @I STFT
TRehT GaeheT {1EE,

(@) e f=m ¥ auifsmear faatues aumEsr W/ (SEd: T2=-T & T

AT @eien! faeqa anTd, favqa STede @Fd— T+ &P 9w, S[ehl g5 autvsl
ST GUI=T TR Ikl ATietehT, STeTiae]d STRITSITehT EehAT BTSEIaITSTehal Ta¥eTuT
U TUHITETATSTE FHTUTT Uk STh 3T Hladed,

(1) ATt frWRTETT FohTIRTA 2:34,000 AT 2:40,000 Teheteh! AR FATHT STEI T AT
God T AT ATHT ST STATIR &5 T SRS HaHTes {Erg U]
TR R,

(1) SHFIT HEITITSRT JHTOTYS, FATA @RET TFR &dl YHTUTIS, ShFd=Teh! Ja=eras T emreett,

+ UfecdT HIMegRT Hfed

Torga ferermer Tt
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T TTHT FHTOTTS a7 3L STRGEITeh! & AT JHT0T qT T STeATaTeh MU A8 RIh]
ToTeh! JHTIOT Hfqfeiives,

(3) SHFUiehT TR efe=ra quT aywar JHIford T4 TS qur faaror,
(F) SHruftenT UTfafersh &dT JHTIOT 7+ shiTSTId aT fareoT,

(B) UGkl THATE T AT TATAR T qT{hUehT STTRIRTNG ST Tthahl Taaxur (ITE Tra-emT
TS Giafdent fuTe, TSR T TR 3TET, GHeh S TR (e T ),
eSS T, TR e, YIS S[ehe TR T 30 |

+5. A &waT a1 ERd wverdl: TeEdhl STTRAT Tleh &ar o RT6ad eqd T da T

ITATAISRT QTR AT TaTT et SERIehT ShITSITAEE UST TS -

()

B(=)

gfd AMETE SYeTE F94T Seehl G gt (dead) el faawr daed ards
TSHTIUSUZHTE YHTIOTA TTHThT Wi,

TGk HFHIC THIT SET TSR a0 STIATTI=EhT AT ST@rd faushmT
IEQT IT ITATSHT HT-= T G Afafcs iier e,

e gt (Feaef) JHTiTd T 1S TehISUeueehl HEIT Fal THTOTIS AAfeehiuT Ukl
fregrent wwfora wtq qom e arde uamsveveare yaTiuTd TUsh! Yelgeh shFa-iehl
e aid (Fead) gfie T feguent STem v, T

faeeft ot o Safth TEEHT WS TUTEHT FFAT @t USRIl gehAT faeRil T
AT Uafer SEAT-aLoT U, R0 %} FHITTHehT Tiepd! fars STqufaus yar swwenT fafder
@ afer Mt @ue (%) T (@) JurtemeR! Gg grtd (Fead) Jfae saiiira e |

forgld ScqTa-enl IATAUS STRT HUSKT STATSHTRT Toegd Taee Icatiad forgld Termor

(Power Evacuate) T+ RITSIRT @THT TTEl STRITSHTRT YaGehel HFT TR fagd
TRTROT STATAUS STRT TTaT AT gar areeft o faator Ur T & |

TTET TR ST ST eRT [ToRTIeRT ST TgohT ShFIHehT GohAT TaiToRd ATTNGh hTaish

T GoTeAeh HiHfaen! futent gfafef |

<. unfafieh erwan awereft: Hagenel STTHAT UTfafereh eTodr Udd T STIHTqU=ehT gr@reaare favmT

T JE THITSTHRT TSI AT [TaUEE ST IS -

(%) v=fad FFT TEINTH UTHT qdl MURT THSIEIAT HEITET TRUSI TRl ar
TIBERIUS a7 AR a7 WG SEIT aal JHos, Sl d@r Tw i &dr
THTUTTS, SHFO-TehT Je-edsy qoT femTerett, T bt JHTOTS & s aTiEeT arseft fer
AT YHTUTERT JHTIOTT Ufaes,

(@) wmierar fagefl JuaT fAsTer IUTeTT gal JUshT Y THSTETATET STTeg W78 71 T

+ afeeh @ it
+++ TET HEAETT S
Rufeetl GIMEFgRT 9

p U SMEFERT 99
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TRERT GRBIATehT 1Tk Taesfl T TR T eiaTaT GEITeh! HEAT a1 UShT hFTSITdoh]
TETIOTT Uid UaH Je-ods, FmTae!, ST bl JHI0S a7 s TNl FHTUTRT JHTOTd
giaes, T

(TT) Uagh FHrIRT AT Uifafersh SHhe® TUAT @rar uifafess SHeThasen! SfdTd

ToreroT (SITATETeT) Afgdehl SHFHT THE |

o. ILAWA BHfEA T FWTIA A9 T srafer awerweft: (2) faga Seureq, yomoT A faaworenr &t

M.

T TweT UTed ST T GIETY HA hETSia a7 ot gFfed mel O, fammeedt 1o
Trdferent amITeTT STTawesh TFUT TG T foeRves U THTEH {aqesh atamed qieh]
AT &7 |

(R) UeTgehel STIATAURT ATHT FEUhT SETETHT Iooi@ THUshT W= favmTene frerftor
TTUERT STfed &HaT a&t YaHT favmTere fraffa Sifeq ewar auifem qeefor TgHTaTsRh TEqT
TSI T |

++++(3) TaGehel STTATATS ITIq 97 T G&L, STeATa e S&h STE Ufdaa
TR 31T HITSITA T fauT UST T FATSIeh! @ SEMT 34 faerT aramat e s |
36 AERATETY ST URT W egehel ST TRAT a7 Il SATawes ST U= faent o
AT YQH T |k & qT |7 TS THT STPT TehT T ST TRAT AT Tt STawreh
ST G T aTehl T9 U8 T Aiha |

() SUGHT (3) THINSTH 9T HWTSITA qAT Toaor Y37 7T fegUehT THT TGT TR o+
Tagehel fefad STRIer TAT AT faviTel STTawaIsh STHET &l o HETSlTd qeT foeror J9r
9 T feTaeent STfdiich q9e TaM T dfehs |

TG IUX HILEATET A& (2) TETAhT STCATHT HALUTRT AT TESUhT STETET IUT HF HHRATE
A &7

(%) UTST TR ThETE STEAT WSTEehT a7 Tl Gl dTiteh HIAShAAT FHTIO
STISHTEEATS Tidehet YT U1 T T STRISHT S8 2IeRT 94 T gt@red faushr
afea,

(@) Tg 31 gufaus UM TRUeRT ARSI TaerT &5 T AR aleRl U+ TR i@
feweht afamr,

() &t I TEATSHTRT UfEET TRERT STASHIEEATs Uidehet THTE I & RauHT,

T 3t STTATSHTEERT STTTETeh SFHT 3T SIS TR TR TgHehah!
STITATHT SifehT &IHT ST STRTSHT HIUTeRT ATHT ST erciehl SATURAT STHTTIS & T
Hiehris |

() FATUTRT FATATAIS TET ekl a7 AT STIATAUS TR T T T FraemT fufr
TS TEehehT STRATSITERT &SNS ek T T STFNT qT HCEHTHT IR U TR X
feguent Sf@uar |

-+ TR AT Hefad

Torga ferermer Tt
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(R) SUSHT (2) OT SHYH HU AGUHI qUATH (T AT SAISHT & AR
TehT WU GTEIRT THEhT Sifeh! &TSTHT STTRITSTHT HRITS g & RGTHT aT Aldehl SUANTHT QIRRT T
AT =T ARISITEEh! FEATTad YT T |7 G THHTOMET STer 99 Ue 3caTe &THdTET S8
fdehet ST T HTHT STeIaEd IcaTE ToeIuTehl ATHT feguen! @Rd IW SAawIh SHIeH
T ITYTHATERT SATIRAT HAEUTeh! STIAAUS TG T leh |

(3) YaGahel STETEHTY UST T STh e Uldaad qeiT TR gEe altsiahel
STEIIhT SATEHT 3T STTATSTT AcohTeTohT SATHT HPITST 16 NGUShT GUETET U S ShIaTal T
& |

(%) STATAUS FEGT ATIAhR! A JUIETHT STNEAT THUERT STIATAUShR! @R IW

T FIATE! T &7 |

R. FAAUT JAfAA YT T TErEl: (2) O, frmmeedt T g e awifer e wishar qer
T QU YUhT FERAATS qal el SATeRET yrefisharsey frerftor M faga Scatemeht aarT

FTATAUR YeH A |

+++(R) IUEHT (2) THITSTH FTTHeRATSHHRT STUTCHT HSETUTshT AT Far T
ufes e &5 T HT 9T TR ekl 9T ST SETed & e g |

(3) IUSHT (2) THINSTH STATI STRATSHIRT A &J0T STTHTI TS Tl ATHIAT
s avenT STaTIRT AT Ta8a |

R+++(%) T3S Taemr &5 T U3¢ Soid ST T U3 Wagehel St &
(Feaa) Sig T T ARV YaTg (3RITEUHTSH Hall) SUANT T4 a7 T g8aTs
S T AT ASteRT got TohTeAT faeId T8 Tt SRITSTeh! AT Ueh 9aT siet fagd T8 (YTatersy)
Tmfor MY STetfaga ScaTa g WTHT Hedish Tared TTashl AT gelgs STguiaus fega- & |

T FITEHE STRATSHIhT FHUT AT ATAT AT G &7 |

RRRR (%) Tfey fegsst, I=1 =g ST, TCET &0 O STRSHIehT ST o
T FTATAROT HrATTh] TEHIT U1 WUITS | T el oIedl SATATSHTeh! STgHITI STRT T+
AIHAT YT TS | |7 JHITSTHeR! Terld U@ a1y Her THUHRI TUSHT Il HeHid LT

T SETHT € AfETeh! THATET Ye T+ Afehs | 3th AATHT GHd TEA{d UST T4 THHAT &l

ER T D |
R form e swfas st e i awerdt: ++++(2) e Taga TSR fufor T

AT TaGhel Taed ScATE-hT STHITU UTed 7T Tore[d ScATE-oh! HAET STTHIATS FRTeT ol
Frati TemTEeienT STTHE-22 AT Alfhuehl &I died STIH-% THITSTHRT Sr=mT fawmT
el @R fag S |

(R) 3USHT (2) SHITHET ERAETY UT quT frammEe™r Sfedfad wrTsTTaen]

+++ THT HEAETT Fenfea
-+ T HTEAETT "t
RufeatT EMeFERT oq
RRRRITAT GG 9T
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STARh ST FHITSTHERT FHITSIAEE el MU s: -

()

Taga ScaTaAehT &THdT SRR FTTATTTS FEGL STIdehT ThH TRl EXIeT @I

STHAT TRERT Hefehed {1EE,
Torciar e graeell S8/ SHITSTHeRT faawor qem SuTsaee:
I T 0T THTHIERT ST ST Gol Taaur qeiT STHeT,

e 3Tforear gg T Iy Hed Ueh 3TTTeh avehl oi@T WIeroT TiuaT faxitr
TaraoT,

++-++(F) STRASTHT AT T IR ST HEIehT T8 Trfd (Feae) aT @y srereh! ThH

(®)

(1)

T FHT SEREEEeT TTHT T AT T g e faewor (Renwe) a1 3=
qrf TaaXor ar erTHT T Sogeh STt 9T HEIRAT UeRT ARbIdT T $ogF ATh
a1 demeRr Ttk gfaaa gie ga wEiora smTStTa, e faerr (Renwe) ar o=
grgtq foaaror e Iree uh3uevedTe YHTUTT HUsh! Ufd T ca&dT hITSITd SHTTOTT
T 1S THIIULUTehT HEIT &l T 3T TehT THTUTISRT FHTIOTT TSI, qoT T
TARE THIFULTEATE UDIN Tl Hied FHIUTT THUHRT TGk HFd-Ih g qrard
(Feaef) gfte T TeTsUshT SR S,

TTeT TR ST ST eRT [ToRTIRT ST T&ohT ShFHehT GohAT EaiToRd ATTNGh hTaishH
a7 odTeTeh Giftdent HutenT gfafaty |

T YSIT TRIHT T FfdegdT TRUshT GoeTersh Araaehl TUTIERT AT Ui,
STRITSHTHT YeeT &qeT 0T SRTHT T foxfier HTe®e HUshl 0T Grblar ar dr
HTATEES FOT AT T ek ThT UfaergardT |

SATATSTTERT ATHT ST EL-STAT T ThT IUANT T2 fawur aT STRISHTehT AThT
TRt AT STerRft qaaTe IR a7 UTied i TEeRRT |7 TSt STeRT et et T
ST TEEehT &7,

FTATSROTT TS JATSH Uidea o TRiReh JTatarufier wiegor fade,

FIOTeRT STRTETIE IR Aa 3TerE, dfgeal Tk el T bt THTITTS aT
T STNGAT ThT YHTUT, ITNT &kl FHTOTTS (ISfTeh SRTHIeT gehT Hiehl Ttehic
qHa),

SETeT Teoh! gl @it fashishr Tmblar aT fae[d STe™ Trpiar (F-ae Tfim-e) at
faea @itg foset anprar ara=T TR greredt STemE,

STRITSIT &Tsfeh! T ST Hfed STeTIT T TerTS WUeh! Hashal TeTed (21T

{RAT,

fuioT Sfent faga arfetent,

-+ T HTEAEIT ST
g HTel HMUAERT o

Torga ferermer Tt
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(%) SATTSHIRT FFITHAT I I Taedd i fesire T fesie e, fesiega ¢

(=) faga fafq ™ STRISHERl ghAT Trafud faegd Tamer HroT (SFaefer faed
T GUA) T T T JOmoT aneidr ot &g arseelt Sers, faga @i
SHATT U GG fershl TRDIAT AT AR, faga Tia T arseemr faga HamT
FATINTRT ETepid |

+++(3) ToRIa ScueenT GaerT AT aeTd bl AR farld Scureen
STHTATSRT AT HATTTIF FEGY, HTATSHIhT AT [oaX0T TR 3= STEweh Tawor qoT

SHITSITA TR TR GUETed fag U-e | TEaT SETed 8T UST & S WUGhT aT UST T Sfeh! ekt
faaroT qeIr smTSTTae® ddte faTent aue fag et i g T |

++++(%) SUGHT () sEITSTT feuenT THT TYT qUHT T vadehe Tafad ST
AT AT forTTer STTaveh STHHT &l 9 TSI T Taarur ¥hra U= faent o amate
UGS T Gfehe & qT A1 3Taf THa TPT WTehT T ST AT a7 faTer sTawarsh 3T -

HTd e g9 ye T dfee |

(W) foRa ScaTeehT TeIvT SAgHAUSHT FIEW el Sied emdr amifem 3 fora
ICUTEhT SIAIAUSRT ATHT fag STETEqHT 3oeid T+ T |1 it o fagd 3eamed
SufausmT Sfed &mdr S THES |

¢, faa SeaeRt st wweret: (2) Taga @i faset arpiar qur faxfer srewmT o
fora Icareent STgufauseRT AT T=ferd AT Sfeafad 1= SIS aur faawues usr
Ueh! ST faefd @i fospt aneiar qur foxfier e g5 aui ard— T 91d dfed
faga 3caTe STHTTIS &M T i B |

+(R) STTATTIART TTT THURT STRTSHIRT STed &HAT waT ST IT St &TTareh I
AT WHTOTTS UST TERIHT AT SIS &THdTeh! ST & UTSHATHT Tehl STIRITHT Ush TR STTEHT
TSI AT STTERRT JTUNT SaT THTOTIS ST {0+ 3T dfed Scdie STIAfaus Ye T
qfeh B |

++++(3) TR SCUTERT FAEIUT STTHTTUS ST Uk TG ohoh! TTHHT To[d IcaTaHeh
AT UG T |

X T ScaTa-ehl T STTHIATS T TaGoh hFd-ieT ST IR T =T
&7 UTATAHT ToE TRY TEATIAT TRehl ShPUHIhT ATHHT STHITUS HIT TRAT Ueh o8 T JTIT
AT JHTOTIS UST T 91G Afed TaRd Seameen! STIATqU JaT T §fehs | T8t TaT Hraihr
ATHT STHTAUSERT TIT 7+ TeiGehet G 23 1 IUGHT (R) i @UE (@) T @UE () aHIisrHahT
TSI TTaRoT el T IS T |

++++(¥) TAHT STIATAUSRI TAHROT T Tl TTEAT aEa foe[d IcdTed
+++ THT HIMEERT Senfera

-+ TTT HTEAETT Hentad
+ afedl HeTeERT Faifad

Torga forerrer favmr
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STATAURT ATHT SETed faUahT Ha@ehel Rl @ HTY HRTSIAT 3Tea Uidded, TfteRd
FTATEUIR 3T Ufdae T fag[d STe™ Spiar (h-ad THHUS), STRITSHTET 0T GHT T
HES-EHT ShaTe STRY UehT ST @i Hearef sl shATeTa faawor UsT T <rer faawor
U7 T 34 faehT rRITEdt Ua i | 3% SHATAT ST TUehT ST Yergehal ST AT a7
TorvTTeT STTEweh ST 97y faenT o0 FHATafy Ue T Gfeh & T A1 STafd GHad ST HUhT
T ST TRAT AT TRl STEvsh STHAT IH: 81q {a-eh! 95T YqH 7T Hichris |

JOd gftuehT AGRMET G0 Ydachal Ifeaiigd faawor UST 7 THHHT FEdl WETed
I HRATET T B |

T IcITET STTHIAISERT @R 3W HNATRT TN SRR T Tehl fafder T

et ardt yagerel I9: Tdequr STATqUSeh! AT StETed fod ges T @ Tafua 3%
STATSHT TS TG ohehl ThRHT GHT 2% THITSTHGRT STRITSIHT Sehehl TTHT Fiaehd WThT HIH
& |

(W) T SATIISHTRT ATATROIT TS GATSH a7 Yok ATATaRUIT T HoaTsHeh!
icera T eheliehl AATHT HFTI-aId He=ITeTaHT UST THUeRT YT Tk a8 T Teflepd gfaae usT

3T Afed ToRd ScaTaen! STIHIAS JaH T Hiehis |

(%) Taega ScaTeent SAATAU=ERT STETEAETY HHTT YehfdehT faramur qeT SHTTSITa U
&7 g Ukl sraemr fafvaa aa s Uur 7 st afed farga SeatemeRr rquiaus e
afepis |

Y. AT SIWFTTS ASLIHLUT AT G (2) HATOT STFHIAISRT T TRLTRT TATNT It STTHITIART
RIE G g 3TN TSRl Seeid WT SHITSTHeRT ST died fovrT awey atara fag
TS |

++++(R) TSTUTRT IATAIT U F¥ TTGehel SRS &THdT, TR, HCHT,
T e S THehT ATHT STGHIAUS TG T STeHT HIehl T HR0T GaATs G THTSTHERT
SATIYTH FHITSI, TIa0T qAT TR Higd T fee fa ges |

%) STRATSHIRT JeTcHeh Hieed faaoT,

(

(@) TMHHRTET SRS JaTcHS T3S Ltk faramuT,

() URfRTeR STeEe yidae,

() TYNEA T ra-emT Jodieteh Aifdeh! S3ehaTe THUehT Ut ashet a1 FHTOTT fd,
(T) GHId A TSI TR |

R(2) UGHT (R) THITSTT SHIAT MG et Jig WS HIEH g T3 STted &dar
TR TemTaciienT STgg=-22 AT AIfhueh! &L HTHT WwaT &t g WUAT J&T g STTUHRI SHdT
STTEREhT ST T 0T STIATAT ST et Tafd SfE & YT g7 1S & aTdaeh! T Jehis]

-+ T HTEAENT Hefad
RufeetT GSMeHgRT aa

|fa¥;,'crf'o|zh‘r5r1%rwm
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=

s |

() TelteRtuTenT TRT qrETed féar o fafereRTent STIE=R-2 aaIfe YUHI FRTEE
qm farramT U9T MeRr SRfdaTiers Sty &R wifd ufddeT aWd gHEeT T e | Jed
FRIdTicTeRT SEITSH TR FRIeE qlfehueh! RGNS TFT~ §1 THhAT Hlehl HROT T ey
U 3eeid T S |

(w) STgufaus TefeRToT T TRITSTHeRT AT ARSI Ifgeatl Tafeeht st Wiiders
T ST /IS |

(%) Torgehel UST TR 1 Wi Hidae Hraruseh FeNauaT aT favmTer STevaeh
STHT SATATSHIRT T TF-EHT FaGohale. FEAehiul - TS aT farTel STTHAT ATdadhT
FHHART WS TSI TIATT TRIE0T T TRIST GD |

(\©) IUEHT (&) T (%) THITSTH SIS el TSR 1 WA F=aroiTeh 7 RGguAT
AT HATATSTHTERT ATHT Y& THUGhT STIATAUS T TehoT TR & T STFHIGS FefTehTor 7T Hurr
Tt greIfrud TaEshaTs dhTS URT T 9oy feent any fags |

(¢) IUEWwT (2) o () SAITSH YTed STETE, FHETT HAH HETSIA {0 qor
TR TequT THdeRT STEAT STEvIhdl Ty ST &l FaeuT STTHTTUSHT S3Med T
qehi |

(]) ATHTRIGAT AAET STTHTAUSRT T ThT Ueh a¥ehl ATHT HIF TS |

ferera Seuen Ao waiem avaret: ++++ (2) Taga @i fosht aentar qur faxier srewemm
T THeRT ATRT ETHTRIGAT 5 a¥ehl THT QT JENT Gdteh! THTUIYS T siqfTeh ehTiehT TfteheT,
T 1o ATAATERUITT THTE oTgeh (EIA) Tdea UST et ATiT Hfv=rd ey dreht a9rd fagd
3CATE STTHTAUS T TR MT Lt difepuan! Tm R 4f 3 shRies qrd= g Tdeh! FI1g
T g TS TSGohel FITG Ikl AT fae faunT STrawashar T fitae & afeet faguan!
HATETT TR TOMT T SETAT i aaT Tl TR 3 1Akt AT =g o7 feT afers | i
k! Aty s aHd 3 FrieE T del a7 FHF B T T THH S TaGohel FITE I
AT ST TAT |7 FEI2WT THURT TATE T HIRT A THAhT STIHT SEHT g3 THEFeh!
Fafg o T Ao | T9 TaRT 4T §T WUAT U7 SATIhT ATHT &1 SAAISHIRT STied GHaT
JTIehT FATITIERT UeS! STeRRT Ut fhallare €. oo Hid avenT atel g T3 ThH Trali-ad
Jelgehel B3] TS |

B @ Qoo TATETE =T ST &THATEhT STTHTSTHIERT EShHT AT TFa-EHT TTIUhT JITe T Wi

FHAeRT AT AT qlfehushl STafeenT ATqih Fmamfedt Udedt sieiehl T Tds JQHT R
(33) TErHeRT START IT T G |

RRRR (%) faga @ilic fostt anpldar, foxfiar STawmod, 3TN gate! THTOOS T
SIafeTeh ATHIeh! Tfiehd!, Tfiehd ATEATERvi TV JodTgeh (EIA) Hfdea YT THeRT aATiT

-+ ST HTEAET Hefad
p U HIMEFERT 9
RRRRITAT HIMIAGRT AT
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THfeerd @mr dieRt a9Td T ScATe STIHIAUS HaH TRUMT 3t FHATENS crear faewor
UST T TERT THT 2% (2) THINSTT RIE 99ehl ATHT TG U7 T GEohT Telaehel STRATSIHTR]
STiEd &THaT aTudeh! RIS Ueer sxreeh! ufd fehatiare oo &t ufd avehr 4 HfdeTde
el g T34 A (U I ufd fhafiare €. R« &l et g 3T3H) ATqih A J¥hls T
@Il JIE 99ehT AT fHae faT gee | ao’ wie auehT feee Ut oAt T ¢<(8) et
B 99 T Hih |

++++ () Taga ScaTarehT STTHITI UTed TRUv=Tq e e UiaHTeweh! [SsTg ]
T AT Ieet@H 1T TREd- 7T TRHT a1 UTed IR Ut aT ST 5 9TEE a7 TIHT=aoT
T TRAT 9T SAISHIT I AT AN (Froige SIMEATZSINM) 9T geglalteishet 21gq fafsr
STeThT MeaTfefetdl 31% Tfaaeo qad-enl STHHT &HaT Y98 T WHT HishT HHUT GATS
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oA JuT STIHIAUS T fare[d IcaTa-eh! STTHIAUSRT SATHT fEUehT SLETEd & T Hish & -

(®) A, et T g frdfrent st fagaenr Tderur, IcaTe a1 JHRUThT SATHT SLEmed
UIT T Telgohed dl{shUehl THIATS TavTTer HHT T STHTTSTHERT ShTSTTa el foafures s
T,

(@) udegurent JTTUfAUS TaehTuTeRT TTHT STTHTAU=ERT RITG RIS FarTT Trer ST T 7T,

+(IT) EHT R0 T JUGHT (R) T (3) AT (%) THITHRT AR T[T ScaTaTenT FA&0T
STIATAUSEhT STETET ST T FeGohel TIHIATS SEURT ATITh STEIT ARTd ATadeh
THA TR STTH ST JEIUhHT 68 Hied Tagd ScaTa-eh! Haaur STIATTIshT STETed
ST AT |

+(F) THT R0 H IUSHT () T AfqereTcHes TERIIMET Slectiad ardias T AN
JTIcehT ThT RIS farmTel fafad E9uT STHeRIT TRITERT THRTS TevhIuAT |

(R) SETIRT STTLAT T IeqTEenT STIATAUS & 7T afehd & -

(F) T2 (2) A1 atafy aiv faega wiic fosnt anwntar qer faxder STawme av= T

TR |

(@) foera @ite fasht anprar qeiT faxiier STawaT Jrd= wueh! S AfeTis fmior Rl gy
TR |

(3) YaEehel U TR SHINSTHRT STRISHT &5 3UTY TS T@feh o el &
FIETTL AT TS equTehT STufaust fa dfeher STUAT T el STaTEITHT agehel T equT STATqu fe
TTRHT SIET ST/ AT & TR el @y fpat fagas |
0. AN TEEFHT AR GraAT: Uehl GWhT 3¢ Taulia el 7T STTHTTTS UTed TaGohalls STEa-3
T AT H=eTTIeh! U STIAR 89T g |
N GRS T TS (2) fod STRSHehT Tgafaus graret Mafemhr, 093 @RS T 3 |
(R)  IUGHT (%) SHITSH @RST TRUR! TEfeehT SHITST 9T TehT TFYUT HH
FRATEEE 4 Tt suifeny U Ment AT |

-+ ST HITEAENT Hefad
+ afecdT HEHgRT A
V Gt STEERT SeTgUh!
Torga ferermer Tt
°8 Taga yarsT TIRERT-R0¢R



AT
++++ (ST 24 T JUGHT (%) T TraTieerd)
TS I TLEEAHT =T

PILIE R I EDE fafq: R0 1 |
Torga farshre ferm,
T TTHRTT, e, HISATS! |

faom: faeraent @deToT/ Ieares smfdue (@em : A 01, ) W " qu/ Aot arraET

ST T HTHTTY 3feet G STTITSTHTeRT AT STRI MUsRT STgHfausrRl RIg fafd Ro. ... 1......[.... .}
GUTC G TeTeehl T AT STATIEraHT Trqul Sl §X9=T g7 T UhIeT Sfehl 1 qFI=T Tehl AT
T e, G STIHIAUSRT FI1G AUkl ATHT A &L TAT HETSIT Hel TR/

a7/ gt A7 uidasar Tag/ Tee T : AT SR T TY AT TR faatuT Ut TSIt 3ot
WU T Taatures ac/ TemT ST & | i HIdierehl STgHNeRT Hiee STTTHT Toar=
T & | Al Herd Taaures qemT ST TuTsuHT a7 Hel HridTerehl STTER Iect@ - EUHT
&R Sl T FHRHT FEferd T aUT SHIGUAT SfeatfiEad Ides aHIteH STIATqUS & qVeh]

FHRATET WOAT T/ ETH qUT TeHq & © T e 1968 1 ISR T &1/ |
fraes ot stfedar ur sufwe -

2. Ycdeh YT TGN U STcherl SEATER T HFT-1oh! B1T 8Hd §J T O |
R, TaatureE &t ShemmT aHRiT 257 THTEHT §F TS |

b+ T HITEAET Hefad

Torga forerrer favmr
o e EfT-R0c? | VoY



AT

++++ (THT 2% T JUSHT (%) HIT Trai-erd)

foera aietuT smAfamsER FIE 9 (AEsRun) 1 L@t a1y 99 9 04 faavuEE:

B . -2:
STRISHT grereft wfeed faamor

SAfT o= "emt

favmt

afafa. . ST oY ST

TSR AT qT
&HAT :

EHICIRGIGIEA R

fSteaT, TR/ M3 drferent

e FHIAfET -

Uefgeheh! ITH TAT ST
(ar. 9., 30, awH, T
RIATHT WUHAT TT ) -

IrgHfe o= ST i

g 31foren! FIte 99 faeruT:

ISl 92 FIIE 9T
QT 31 T FISeHeE:

BT TFT UST HUHT

Qﬁw:

favmfia g Al /=

-+ T HEMEAERT HeTtad

Torga ferermer Tt
€RE Taga yarsT TIRERT-R0¢R




HTGAI-
++++ (THT 2% T JUSHT (%) HIT Trai-erd)
ORI H. 3
AT T HUHT T Fged! afera faa<ur

ZTA TFRT WT( TR

Tfafafy
wfere feraror TE gferere | TATSIRT ST

Topographical Survey and mapping

Hydrological Studies

Sediment Sampling and Analysis

Surface Geological Mapping
(including discontinuity surveys and

rock mass classification)

2D ERT

Geotechnical Investigations (test
pits/adits; refraction/resistivity
surveys; drilling etc.)

Construction Material Survey

Seismological Studies

Design and Optimization

i. Preliminary Design and
Optimization

1. Final Design and Optimization

Project Evaluation
1. Cost & Quantity Estimate

ii. Financial/Economic Analysis

formfir g=TSTeRT @i 7

FLS K
2. T3 I[& HTS TTNURT 9T §[&  THUhT SCATHT TTqTdehl HeetdT AIel sHiferd SIS |

2. TITY feUenT T I THT JET STTeh! THT o9 T g5 THT Haers faaur fa afed & | wrm
3 3@ « AEHeRT ESRAT THT HIET SHITSTH T A |

b+ T HITEAET Hefad

Torga forerrer favmr
o et - 0cR | TR



AT

++++ (ST 24 T JUGHT (%) T TraTieerd)

BRE . 3

FTATELTIT FETTA AT T FHHAT gTAGFART JATfcraht feraot

wfcfata

T GFRT TWIf

gt faawon
(fufa afem)

yTfe gfaoa

fawwia
YHTSTART TR

IEE 3T ToR aT EIA &l
Scoping Document / ToR

TSN TeITh!
GII-HT HTE STk Gl

YIS /AT GIars

IEE/ EIA Report

T IR qUT FRIEE

TTHTTRT SATSTHehT ATHT |

b+ T HITEAET Hefad

Torga forerme famr
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AT
++++ (ST 24 T JUGHT (%) T TraTieerd)

R . ¥:
HATATATS ATHTUT §T T T HUHT HGH HEH FEEH! [qaxor
it F gTfed fervmit
wfere feraron tter afera ERISEEICIT]
ufeeetl a9 OST TERT
BIREEERES
ER PR RISECARSHUREPF
b+ T HITEAET Hefad

Torga forerrer favmr
o e EfT-R0c | VR



++++ (BT 24 T JUGHT (%) HT TF-E)

AT

B . &
AT @y A FHEERT FEATART
E ()
™ yedTfad 1 T AR g9 I AR
FI gH [ Jfad
STTHT a9 o i
YidaeTes:
forvmter weiST=eRT @i 7T

g

9. S dTfetshl MS Project, PrimaVeradT c%d &ehT SoftwareHT O TR Tl T Tfehd S |

R. TTRERT ATfeIehT qUIETHT W TS |

3. OO JeT HIeEh! W Bemd gid dea T |

-+ ST GIMEAERT |t

Torga forerme famr
930 fora garg wTiRT-R0eR




FE| )

—

(THT 30 HIT FETer)
ot s gt
JUTA LHR, FSI, STAGTT T T Terdert aiaa ot oo, T WTehT T
TR
SATTU ST T THeRTT: T9TeT TR, Fei, STadid T fH=g Teer |
faeg
fafafa fazm /faz /faga /e, ... BT e
AT )
ST UTed HETeRT T
faw: - srmfarert o1 S faeg aete |
........................................ FIOHT UTIA. @8 v, STCATARIA STRITSITER]
T ICUTET TSEIUTeRT ATHT Tare[d ScaTa FeoT STHIATS F&T THTERMT ..o
FIOAT I @8 oo ST STRTSHT -2 3T T &TuT/ IcATaH / FRTROT/ faaurehT @it
fqguenl STqHTqU=ERT SfaT 7 ... T dIferUshl 310 TauRfa &Rl Mepr T 39a fawemT 3% HEHITs
fafa o, AT TIEHIOT FITITShAT 3T hFIed THIT ooeeeneen . HT U7 TRehT TR
HeATSrSTeh TURT IT STTHAU=EhT 3 31 U sl TRl Tfeh kT &aT 3th hrdHIaTs fagd
U, 0% 3T THT 3¢ 3T JUGHT (R) THITTTE ... I- (TR Lo

ST A1) ST 7 Tt ifewent g | 31% quefier awifs T |

auef:

20 oooooooooooooooooooooooooooo E:lsg‘/\l “5'[ 5'” l il 9|0|\E|0EI|E 3|I[a| ” E” lElElil [El;ll 5 ooooooooooooooo
(3|&|ti| ooooooooooooooooooo EIZ” lllsl) 3|§!E| 3 l[ li |

R. fAUTaehT SRR HIT AT T SHITSH 3UTed Tsiey |

Torga forerrer favmr
o e EfT-z0cR | 120



KRR Tal-3
(ST 2 ¢ T IUGHT \s T TEIf-er)
AT HATAITATRT TEh TS TTASGTHT Ieoie gIu Toreurg®s

9. TTIATh AT TRAT FeTTarent qeaiear Aramia WX Fergawenr fpwor

GHTSY TS |

3. SIITIRIeh! YR volume elevation curve

2. SIYh! TR IATgeR! fasgwor

3. S TSR T (design life) TorsuTehT STERAT q TR Live storage, dead storage
AT STATI T T aTfeqeht (reservoir operation schedule)

¥. Optimization, spillage SATICeRT SATEHT TIT TR design discharge

4. YT AT TG ATHAT reservoir level AT & fluctuation ATE HETSI T TR ATNTSHT energy

table

R, T TR Wi e Feriet TeT et AragueeTs steered g |

? {l;@@TW H~IHT Minimum Drawdown Level Minimum Operating Level AT ?ﬁ@ |
3. Rl ATHHT =TT Reservoir Full supply level AT 8 |
3. Resorvoir 3T Active Storage o HitauT L4 fomeht Design Discharge TS &1 T @é |
¥, SIS Y@ AT il ST Hlioh! BT 34% TS |
Y. SEdTEEh S T YT ATHHAT ST T TR Peaking hour 3T Modality TTSET URT T |
KRR KT TSGR 99
qag | T e fenamr A IRIRCNILE

Taga yarsT TIRERT-R0¢R



fererer arrarsTTeRt et et ferfrwrer gierer e
araeeft AEhTeRT, 200%

JEATEAT : ST SATATSHT Tdaeha®ehl ATHT Taasft fafmer giaur fawrieers saferd T fafra
T IR Wehiel faga fRmmEel!, Rouo & o ¥ &. o faual i T T Feil
TATeTIeT AT TG TTeRT ST & |

q.

i AW T I ¢ (2) AT TafeeRmenr AW “faea STTSHIeRT ot fageft fafmer giaer
T gramet TRt R00%” BRI T |

(R) =T fadferent FeaTerIer Wied et fafasfa TR g 3o | -
qf T : T o TEEer 3Teh! v FATHT I TS YT -

(F) “TA 9T Tagd U, Ro¥ R HEALUS |
(@) “fervmr” v=re feregar Tarehmer fanamr orerques |

(7T)  “TeEIT” Aol T 3caTeH, TEOT T TauuTeRT ATRT T Se&ToTeRT shiel SFeTgde T ar
TeaeT grTeTar 31eH, farga shwetfaf feseent sl T creenr @it T sT=awuTeht

(o N (o >
I HHAATE S8 |

(%) “ForgcenT IcUTEH, TETOT T faawor” =TTet Taeldeht ScdTa, THRUT AT faauureT graf-erd
HTTEEeh! THT0T, HeTer aeT Trd SrT Trgus |

(8) “IAgHTaU” =TTt fagd U, 0¥ THINH fegushr JgAfqus aRFs |

(F) “vagh” Tl Tagd SATRIISTHTeRT TequT, JeaTa, THToT, faauurent Tgafausy ued meh!
Teh AT TEITATS TR T AT IT6qel Taed U, 0% 3l GWHT 3% THITSTH TUTel TehRe]

el STeh T TEITET IR TR HIET HIAT Seeiiad ITdewehl STERAT 3dTe, THRT T
feraoT 7 faushr A ar He aUdeT SRS |

(B) “dh” =TT TUTT UL Shalls TR |

(S) “Har’ vl | Torfamep e, died 1€y, died e, T 31y, 9, I,
I, Weftaus, fafmads, gfasmos, shiee #1e arbgue T 8T Teael Sigel AT ST
T YhTE T THTOT T ATTSRIGUahT 31T T UehTRahT HITEeh 3T THAATs SIS |

(v) “faceft gar” WeTel HuTel HaT aTedh 3T YaT GRbIue T |1 Ieael ST-alies JaT shivere
Y Fpar o stfyerr (WwTer g3% Tge), Thme it gite, JUfmee it giae
qT Sl AT G YehTaT T JHROT TRT QIfeR{GUshT 31T U THAATS SIS |

(1) “faceft gar fafm=r w=irer fageft qar, facsft gamr yorT g a1 ured g7 ae fohfawen
TerT, st Hisard, fageft faaras T fagsft gamT Gt g7 ar grae sTarifes erermT
TGO TRpgUe T G1 ITedel Ssiel dTasi=eh T JehTeH T TERUT TRT dlfehiqusht 311
ST TifEeh 3UShUT THAATS SIS |

(Z) “OmBIar ARl STgATAUS O Tdgehel TmRiarT, Tafor sEEmrRlt ar SgfdshareT

Torga forerrer favmr
Tarega v TTfeRT-R0eR

a33




3.

TGhT STFRRT TRBIAT TRFIIE |

qeTHet et ATt = fraeft fafrme afeun araredt fawtea fom o (2) farga stasERT
faehTer 7 T8 STIHTd UTed Tegshel Taegden! 3cATeH, JERUT qeIT faaiureh! Hefor shieht
T AT A 19 IRl ATRT Jeferd ST SHITST TRBIHT Seoid ST STIHTEhT
ey el gar fafmer glaen fawiaenr arft sgmr aufemHent HrTsaes afed STg=t—2

SHITSTHGRT G eHT T WeT e e |
(%) Torga ScdTes, TEROT qUT faaur yunefient aETeT el BaerT STafausehr ydfertd,
(@) HAEIUT FHTEehT ST SeTehT ATHT TF~ FRbIATeh! A1 Ufsaiehare JHTIOTT Fidfery,

(T) TRBIAMET SeaiiEd FTiehT Wi UidaeT T Trbiar aHifstH Trg= SRl Yagahare S
TR U (Letter Of Acceptance) T guTioTT gidfer,

(ET) H?Fl:ﬁ GUSED (Payment Schedule),
(8) T~ T STTHNERT YhIHIRT ATHT ST e et fosteh (Invoice),

(=) faesft gar fafmer glagme fawfe o ™ fenr T=iud Teewae SR woen
SATeqail 9=,

(B) T THITSTHeRT iR ATHT 3w faasfy fafTaaent ifushay @ oo v

JMEATIH HITSITAE,

() &7t STTevas T oo fers wehen oty glaem qeamedt STgge-3 smifsen e,
() @ug (1) sEifery farmauT ured Mehr faesft fafmer giaement wmTor Goo snrsi,
(
(

1) foqeft GaT STU=e T STIEET-R SHITSTHeRT g ferda-THT, T

) Srfecdr ITTfieh auehl T JRBTehT THTIUTT UTATATT T ThT-IehT STHT AT WIT e
ThHHhT L el TR L STGAT Teh! THTOTISERT THTT0Td Tidierty |

(R) Taga TrSHTeRT fasm T 9Te Yagsher faedenT 3edTed, TEROT T faawor
qrareeft fafor Hrishr Tmst T AU T U YeBTIRT AT Teferd T aHITSH GrbIdrET

IooiE YU STTENHRI Aaweh faasft gar fafmr giaer fawfaenr arfr g sHifsme)

FHITSIIAEE Hled STIHAT—2 THITSTHRT & =TT Tt aweT S fadue |

(%) foerdent 3cdTed, THROT qoT faauurenT sraTet Teehl 3caTa, TERuT aT faauer STqafausient
)

(@) Twtor SRl THeT SaTeRt SATRT Tra— TrbidTeh el ufeetshae yaTiora ufdafefy,

(TT)  TEHIAET Il iEd e WIfd Fidae T Tmbldr sHIfsT Jrd~ HRih! Yaghare STy
e’ 9 (Letter Of Acceptance) T JHTOTe giaterty,

(%) Y<hMT dTieTeRT (Payment Schedule),

(3) T FRITTEAR YThTHIh! SATHT STRT FUaRT faet fasieh (Invoice),

(=) faasft gar fafm giaemer fawiE oo ™ Sfesr awEiug qagshare STRE Ut
Torga ferermer Tt
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A o=,

(B) TRBIAT THINSTHRT IR ATHT 3Tevas Tl fafrueent rfusan e Seoi@ wuehT
FHlARYen enlilslidae,

(37) &t Tawaeh T famramr fersdenenr fageft fafwmer gfaem @t sgge-3 smifseT
3T,

() @ve (1) amrter ferraa ure Mt faaeft fafme glerement SmmT ge e,

(31) forexft qat o= T STFY-R THITSTHRT FHfAad=THT, T

(2) Aferectr el aent &L ebTeRT wmTioTd Wfafaft T Serishr @it fawTie AmT skt
TRHehT T gl T S GTRET TRhT FHTUTISehT yHTiore ufaferfa |

(3) foeIdenr 3cuTed, THROT quT faauomehr gagor, fHafor, giq qum anIr &R
TRk U T@TIE0T Fhriehl TaT felTaTad {ehiHTeRl ATHT Tefetd s SHTSTH SRvhIamET
Joold WU AT STavaeh fadsht et fafwmer gioen fawiieenr «fr g™ saifswHeR
FTSIAEE died STIE—2 SHITSTHRT G =TT TR JHet SEmed e |

(F) YT TET @ Tequr Hareh! ATRT TP TRbIdTeh! A1eil dfserehae yTora wfdfety,
(@) <M dTieterT (Payment Schedule),

(TT) EBIAET Seaii@d ST WIid e T qrpldT SHIfsT Trd=T FHieh! Yagshale STRI
T U (Letter Of Acceptance) T JETioT gidaferfa,

() eIt AT STRY et foret fersteh (Invoice),

(3) faeeft ger Tt gliaumer fawife 7T o Ao wrei-ad YeehaTe ST WO
SATeqail 9=,

() T THITSTHeRT iR ATHT 3w faasft fafameent ifusan & oo v
SATITIF FHTTSITAEE,

(B) T Taweh T faranr fagaement fageft fafwer glawr awmt sgg=i-3 smtewen]
e,

(37) @vg (B) smrte famraar g ment fagsft fafamr giaument yumT god swrTsid,

(v) Togeft qaT STo=e T STIEN-R SHITSIHRT hgfaaa-TT, T
(1) Afaear TTRie TNl T FebTeh! FHTIVIT WidTeltd T Th-Ieh! AT Fa®TE HTT Jush!
ThHHhT T el TR L STGAT Teh! THTOTISERT JHTT0Td Tidierty |

. AEEE @i gt A At faasht faferra giaar st frmfoa fam g fagaser same,
THROT qT foauoreRt aaeror qur fHuior mHq taq SRR Sl AT faevee SR
o= ATeETTeER! @R Trart hHTRT ATHT JEfeld i SHITSTH JFBIATT Seai@ 9T
ITIHRT Tavaeh faaeft gar fafmer giaur fawrieesrr it serr auifsme! Frreaes died
STE—¢ SHISTHeRT @t farvmT Twer SrEme fagus |

Torga forerrer favmr
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(%) foerdent IcaTe, WEROT qT faawurent gaeror qom fmfor, add weg T sRfenr AT
ST TRkl ITIHIAUSIhT Tidietiy,

(T) ATTEM ST(AhET FFG~T HFHIAThT A dfeetehaTe SHTIO Hatertd,
(1) ATTEMEEEH! Bill of Quantities,

() TEBIATHT Seoiiad SRl Wifd Yfdded, T Trblar Suitsr Jrq=T Fieh! YaGahdre ST
TR U (Letter Of Acceptance) T guTioTT gidafer,

(¥) H?Fl'rﬁ GINER (Payment Schedule),

(&) eIt AT TR et feret ferstah (Invoice) T YhTHTeRT AT,

(®) fageft gar fafmer glaurer fawrfm arm 1 sfwar arfad yagHare S e
SAfedail 9=,

(ST) TOhIAT FHIfsTHeRT Rieh! AATHT 3Taweh faasft fafrment ifushay @ oo e
HATh hITSde®s,

() &t Tmawaeh T famramr fergaehent fageft fafwmr gfaem arawft srqg=-3 smifsme]
T,

(31) @ug () sEifery farmamT ured Mehr faesft fafmer giaement wmToT Gour snTsT,

(2) Toceft gaT STu=e T STIE-R SHITSTHRT Hgfaa-T™T, T
(3) Afaear TTish Nl T FebTen! FHTIOIT WidfeTtd T Th-Ieh! AT Fa®TiE HTT Jush!
AT T T TR FL STRGEAT TRERT THTUTIHRT JHTIOT Hfdfetia |

Y. FHA GEATL darent A e faeedt fafma glater awredt famfea fom gema: faggasht 3caren,
THRUT TT fIaiTeh! TodTied STRISHIGEsh! HAfqa AHd T TRIR HRihl JaT fauama
YHIHTERT ATHT ST T T SHITSTH TRBIAHET 3eoie YT STTERRT faasft gar fafwer
giaar TawTicaent AT 8T SHITSTHeRT HFTSIaes died STIgEi—2 SHITSTHeR! @FETHT favmT
ey T fag e |

(%) Geaniard TRISHEED! Hafad add qem TR &R JaTehl T Jrg=T Grbidreh]
el gfsctaharte gaTUTT Uidferty,

(@) H?FF!QF dTieTehT (Payment Schedule),

(TT) TRPIAMET SeaiiEd ekl W Uidde T Grbiar SHifstH TP el YagehaTe STRT
TR U (Letter Of Acceptance) T JHTOTe gidietiy,

() RIS ATRHT STRY s7uehT feet fas/eh (Invoice),

(¥) faqeft gaT fafmr glaamhl fawiE amr 1 Sftdl qmiadq Jaaedre ST U]
Sftedarl 1=,

(&) |wBIAr aeifsenT swRiswr AThT sTevaes fageft fafrmeenr sifusan @a Seo@ ot

JEITh FHITSIAEE,

|fa¥;,'crf'o|zh‘r5r1%rwm
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(B) T Taweh T faranr fagaement fagefl fafwer glawr awmt sgg=i-3 smtewen]
3Ther,

(¥) @ve () aurtem farraar ured ment fageft fafeer glawment ymmr g wrre,

(v) Toaeft gaT STo=er T STIE=-R SHITSHRT hgfaaa-TT, T

(1) Afaear TTie TNl T FebTeh! FHTIOIT Widfeltd T RhIIeh! AT Fa®TiE HTT Yush!
AT T T TR T STRGEAT TRehT THTOTIRT JHTIOTT Hfdfetia |

. gt fetor i e faasft qan fafee gfaan frefoa fom gegan « fagaeer saames,
TEROT T Taauehl SRISHT THHI0T ShRiehl 4T felT aaa YehehT ATHT S=iferd i SHiTsTH

OEIAMT 3oeig WU STTERHT Aavas fageft gar fafma giaer fawrfaenr anfr demr

SHITSTHeRT HITSITAEE Hled ST -2 SHITSTHeRT =TT faTT THe @ fag e |
(%) AT fAuior FHRIRT ATHT Gra= TpYaTeRT e ulfsctshare yaTioTd ufaferfy,
(@) Y<hMT dTiciert (Payment Schedule),

(TT) TEBIAHT Seaii@d ekl Wi FideeT T GRbIAT SHITSTH TF— SHieh! TaGeheTe STRT
TR 9 (Letter Of Acceptance) T qHToTe giaterty,

(1)  YTRMIGRT SATRT STRT WU foiet fssTeh (Invoice),

(T) foreIa IcuTeH, JETOT qeIT faraauTr UuTTefienT SeTel TEehl STgHTqusehT Ufdfery |

(=) faasft gar fafmr giagemer fawfa amr o sfewr awfya yadware SRE e
eIl 7,

(®) T Taweh T faranr fagaehent fageft faftrer gfaem awreft srgg=h-3 smfewen!
e,

(S) @ve () sErtem faranT ured Menl fageft fafTeer giaument qomoT el SrTsT,
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