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Welcome to the special event of the
Mol Signing Ceremony bhetween
NEPAL ELECTRICITY AUTH[]RIT\’ &

- POWER GRID CORPORATION OF INDIA LIMITED
: “For D&% lo7-nerif I]o('gdhgra {l ﬂmk" B3 enlly
Jnaruwi )\ G

MoU Signing Ceremony between Nepal Electricity Authority &
Power Grid Corporation of India Limited.

Recently Completed Udipur Substation in Lamjung District
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TR dfeay: fmiomdia wex Widenit Jafaaa sruwtier ™ qEe
SARUT tfeaer Hﬁ‘cl?‘: Completion of New Modi 132kV Bay Expansion Work




IFaTe AUeTE JaTEe

AT G{ERI ST &EHA

gErel DRI GIaRA, BIoAHTS!
YHDHAT

Juret ey wTfersRtureRT TRt sTefaiien wehe “fas[a” ad 3%, 3feh ¢ UM g ATIhET G AT S |

T U3 UTTTohT e w3 UTFCTehT, S 0% 3 TT TE &% 2¢ TSTHT WUG! fagd SaT J=IT3 HheT L8ohT HTTTehiuTey
FUTIEAT T GEUUTTaH TSITERT SehT &THT THA fagldTehtuTshl FIIeTs STIHERdTeRT | ST TETTHT S | HTTEHToTeT STTHAT
HfeTa, T, TTHATTT T SRR SRV TEHTHS GUR T Geehalls Sl arsmT ST T geed sams
AT T FaTRATS AT TR, faverat, ovet, gerw, Sasft ot ufafudsht s feamsfier @ emeent |

TIRHAT ScaTiad fae[d Tl @ud T sHareT faaTs araisies, ST sar-awor qut &t srefar yargT sThwmmT
T[T ATTIHTUTT TTRITHT GUT G THehehT ATATTh Foll T R T SQTATRyMT fata gifeed T stefagdaers
HJehehT STIA-Teh! HEcaqUT HeaUEERT FUHT Taehier T T8 HTTIhTT Tohel HUHT S |

Trarfaa, o™ T saet faga mgfdens giafred 18 StRei faRa STIRETe et sTefaeTs AT g=IsT
T STATIRIGh, ATIee! STUT, AR -, S-St STEdT STafagd STaTsHIeEe fHiT &1 3hmfe SemEusht
T I FoI1 AT FRIHT FATT G Folicars TrefHeRamaT TRaUehT S | Ferami-fae, gideer tay @hag Ser
TETEERST STTATSHT {THTOTeRT ATHT STserar UTftehl Afeam STmfe aersuent & | Feit TrTa fafashT ATt statafery e
ATgTeEeh! o, faedr ue TatmfauT fasiy Sitg fag eTmaveres sf@uant @ | Faert a1 it &S Ioeied dicare
G T St TaeRTamT ST T STaTaer goiT T 9i Sfeh STeaveeh 3iEs |

ITTISRITR SATEAT TG JuTel TR T fafi=T arg feprresehr onftier geammT 2¥o BETesh! aFg, o
TETEehT TEATE, 3\ BTETEeh! AT et 2 &ff we Araresh! SToX Hid ermadert faf= STESHIEE qT T4t
JERUT A5 T HaEIM THHIUTRT FRIEE g4 TauT STE SeTs ard= g <RuMT & |

TTRTEFRTUTeRT HATETS 3T THTTRRT SIS, UUTTEIETs SaeTierd aTs WRuar T IUReaii™ fagga emgfd gifeaa ™,
FERIATE drferd T derrers fefsergseT i s 3= yrafhsdarmr et i fefsea ufafa T im sifgs
ytafer Tl W 718 &l TpaTehatTaas fefsteet ufafemT ST 7T 3% THUHT S | TERT A5 qT foawor gunefisr
YGEIRTUTeRT ATHT il TTHTOTHT SITHT Tfd STaReIT TehT T HTTISHTUTshT ST ETEHETE WIS 3th THTTHT e Tigeh! ShRuT
fareter SaToaT FHIT TR @ |

Targga urfreRtuTeRt ¥ 037t aTfehTcHaeRT STaERT UTftreRtuTers Uk fafere T et sTaETiash HETeRr FIET STfud
e, I3 FHHER, TTH ITHIRBTETIIT SFg, HedTd gTiaeh STTHI Jehe o SATTTHT faar 8 fR=t Teimeh! ST0eT 14g |

31T, el afenTent T4 STehalTs quidT famehT AATRT TR i@ ToHT 3UTY TRIS] G HSIohe®, HrITash HUSe
TS YT SEITOHT Hehd TS ETiash S=IaTg 0 18 TTshuTeh! fasi-Tere femamehaae®enl f=awdrent @i
IRTHAT <6 T4 |
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T faa artgeR el fatAa seantie gered ‘R @ a9 3% He q Y T argar dREd
afufq eftfa wur = | fas@ Aftea adae ©F o9 SR STAeiaerd T 9 Aige TCH 3 aq<d
T g AR AT qed FAfh, WA ¥ GHATIH AR BRIl avs TR g | g faga T fad

USRI ATl A FFU FRBRATAT TEETb! AN HAd: [q8d F¥ereel SATApr] Jqded RIS
AT FHATHTTE oA Gfgusr dEeedl GUeh! BIAT AT Ah THIATH TR T |

giva S foepra T faeareae ardraror FRETT TE TS THT FEoTdl TS, 397 a7 AT faere
T T A YIATH TGTIHT ATATT YARITIH T ATHANY AATAHT AT HAFATS MG TSI
faer wiforeeor BRamefier w2 g | e wiasmmr 7 arad &wAr 3orR Afted foe wrod fama dam
TATIA TR TR0l BRATele el 3 |

fogd el uge [a&dR /1 reA dAfdieg T MR (a9 qar a9 HAH Iuaed RIS 9id
faera wifrereorer qataR fadradrs e T T SAT AT TS AU g | faRd e aH gur
FarepTehT AT FTTIeRROTeRT AT A1 9AT qgr AUH FaTe X q4T (Asil &are F8d 99 ISird
AT T AEITF IR B | [ORAGT fagcep Afted A=Rifted AR ufed T4 qufgr HerataarE
Al &S HATEh qATST ATSTHl ATILTHAT &l |

e YATATE IT THTAHRT TATSH el JraRgeehl (qedR JAT fasqa qarers  gfafyr FA1 smres daerege
@ fore, TTd faafeg @R 19, dared iy aT fawd) 19 S #reerg afq grataedr €T e
TS SAeTepT faT FHaTEEdTs difad qar fasras daer fod, FHanieears dradr agr a9
QHAFT ATIRAT FET TFHar g 7+, o 9BFamm Artificial Intelligence 1 WA d@lgs ool
AT fawg |

o=, faad qdaTfie 9wl a9 s Tedrg U SUAR aArSae] qi o IFAeE Juded
TRISHE F&dT 99 T aMfexahl T qoiches UF T Aehebl THITTHT TaeT TRIeT FocAle q¥h1d (g
TH SR o THAEE SUded RIS FedN [T fagd qaes de T4 eliash awaarg A9+ Tae) |
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Electricity Futures and Derivatives: Tools for Hedging Energy Prices
Dwaipayan Regmi

Uniting Nepal through federalism: A SWOT Analysis of Constitution of Nepal
Bhim Prasad Subedi

Electricity Development in Nepal : Laws & Reforms

Sunil Subedi

Green Bonds in Nepal: Unlocking Sustainable Finance for a Greener Future
Kul Chandra Rijal

Private Sector in Nepal’s Hydro Power System

Narendra Malla

Amicable Resolution of Constitution: Dispute in Nepal

Abhushan Neupane

Condition Monitoring of Nepalese Hydropower Plant

Prakash Dahal

Hydropower to Hydrogen: Unlocking Nepal’s Energy Transition
Sundar Neupane

Nepal's Transition From Load Shedding To Energy Export

Abhishek Chauhan

Architects as a Strategic Pillar for an Energy-Sustainable Nation
Avisha Paudel

Electrifying Nepal’s Transportation Sector:
Legal Infrastructure for EV Charging Networks

Prabin Kumar Yadav

Securing NEA'’s Digital Infrastructure with Cybersecurity
Aaisha Dhungana
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TRIR T ctisd foraaforat qoildi

X IdEIoldbl 3URIe™

ETYT e faehra A T y=fad ST e
gal ATl Hiqgra 098 AT FEfdHl gddrs
Hifereh EFAT TET GEITHT geb TEAT TR 94 T
FTIH STHITH aTees F Ii9 el TFafd A9
ET O O Jeold TR T T AT ATIRTA R
Ffqars 0¥ ®1 Gifad g Fwvd arT q© =@
QIR fedel AT aTek AT H AThabl
TR ATITET ar g T AT Il G IR
9% B ARTPREBT AT T ST | QAT fedqepr
AT TT5er B eafeReT Tata st et faaae
gfaafd FAeRT Maifa 9g a#Hitsa" g7 8 9=
AT TEh! G, | TITAh! AT J0\9% Bl R Y,
AT Yodeh ANMRHATS HTAAS] AAAHT @1 FFf
TSI I, SN 9, J=Afa@e T4, ATIANTE AT
T T T FFITAeh! = FER T 86 s 94 U
JILRT (3) AT 9 “efqdfc” A= Tearaiiel 3rad
T O (just and fair compensation) aﬁqﬁﬂ'ﬁf
ghra e AT 99 g | afadfa faAr et
Trat AR g AHE FaRATATE Hifels gehel
EOHT FagmHT F GEARET TR gIT AT
frgRor el e T 9ar afaqfd Mg T
Afhebl THEITT ATTIGUIRT ATHHT EX0T T SThd
g e Sfeatad FaaTiaE qraaT dad qeiradn
(ornament) SAFLITHT TRXUT & SATH HUHTA AT
Frted e Faaefia g7 9 |

o TY 3t e AT 9 e WK 03 / y/ fama /VIDYUT

iy Ieifgd FauTiHe ST Ardtie fede
TATSTART AT A Tl Afchebl TRITd AR
TH T AR AvaRiaied TIHIIRR  (Eminent
domain) 1% WH AT A~ T ATLAT FT |

THfael  AfueRaEr AT AT
afeedl €F (Eminent domain) I AraRIATEd &
T gER 9T T GRHHT Al Sh g
gl A, (AT ¥ ST arsT e |

S 9T & feremeiy e -

STATIIE AT, 7Y, I, dSh, GIdrHT,
HTETRTE 877 AT qTaiieb [Eehl SAT AT
¥ fqar dmEeas gy | O fawre MEer Fw
T AR EFH] T AHI=T FhaATs HIAA THITTH
e e feqawr AT ITsae e e 3
SRIT AT FTAART FIATAT FREEdATS (e
T B 91 &5 |

TS SAfche! T ATIIBT &l eAfqafdert war
T FEYUTA! UA FTHIAH gAe T TaedT Taahl
JfEaT Safcher FFIta AfaTeor T qares fHaRo
el B AT effaqfd MaRe Tl T aHitsTHem
W(Due process of law) Wﬁﬁ@l




TSI fedebl AT ST 9T Taresl et
HATATRT HA g, &laqicl (e &l X a1 STITeh!
& i fe&qr a1 giqerd Y=t g+ T &, ST 9
TR FRUEATE Afcheb! THETH T TFIh ATTIE
H (economic value) & aT Ta feafd & Taal
B | qATIRS! [FHIUTETE AT Afchadls ®wIgal a1
A & g (Hid ©, TERATE FEATA0 HUH
T FHATIHT FYRT & (inchoat Right) HTHT HTde®E
TS U AT ST IR T 03¥ &7 1A
T ATHT g Aar FFeregdl ST ATIE a1
afqafd e T9 Herae 799 T w1 T
g3 |

TP TR ATSAR] AT AR ebebl FFITT
ATEALTF IR ATIURVN AT AUHT FIAAS AR
THT qimar (Due process of law) YATIX CIE]
AU T Alh |

T TR AR e -

fagael e @ware Saned faga afdars
FEALAGHH TS AAATATs TR ATSA
g | oAbl oAl Wl [a9d Sefiars JedTad
AT AR ¥ qATIA AR, @I, dTeR,
T A JUFLIHT JUTCT § GERO TS & | AT
e

T faRra TfgeReorehl faera qometr T 33 & 4T 5%
F.97. 933 H.91. %0 & f9¥ Yoo & AT HAredr
AT fa9gd JERT 9IEH A | A9 fa=a
RO AT FH Hepraer Fawde " fAwir
JER ATeA [AATT &l @@ Argew A fafie
AT ALY STAMH] TR A ST ATz
T T | TEHRY AT {FH S AL Right
of way THT®T TN, STelATel, ORAS  Siice®
IR Afaqfa fages | gaww |rgd |qiA o s
IS YT TG | Ih TR G@iHed Jarad
STEATHT 7678, | TR ATSAH AT O STEIHT
FAAA § ARG B HH AT T F@ AT
gideea aUET S |

G O L G L R A G e G S L

S FHH T Hiod a1 TN &3, TqATs THTT
T WA TS TAT AR | b qi T
ALAGE AT aRfeafaes, Hodges F FAC
gRTeT 7 |

FrfafrT giwmarer A -

JaTted [a2a AithdlTs Uep HR=Ia T=aedd l T=AT3
farereirar =T o T Mraeaeh e WedE qudts,
AT T3 Tiedl THSATH TIH] IG5, | AT
TAT, HATSA ThATe®E, ShaRFl AaLATTH
FASRI ¥ HA  GHERAA  GHT AT B
FHIAT GEI~ T4 Gfbad 99 Initial Enviromental
(IEE),
Assessment (EIA), Enviromental Management Plan
(EMP) T 19 A T8, Drawing Design, TN
TAT FeRId DPR [HHIIT Detal Survey, check survey
T TG FHad & AT FHET, HATST T effaqicienl
HATAT, YTHIAF JHb[T T HETHN ATTE TR AT
fToTeRT iR <! AT @1 I8 |

TER TR A

ST 9T &l el GfRAr T R yRieAsE
afgepd &1 | dAfed YRTATF Afged Af=raikugare
TR AT IREwg; | THAROT AT (w707 TaT Ty
TATETE, e &7 TeAl ST, a9 GIATATATIAE TR
FATTT T g7y, S &1 Fagad T 3Ifeaq qi
Bl A aASAdTE YR ATg (AT T o+ U,
FTA T a7 HATATH IHANT B THIAT F1A
TEaT faera AT oq SRR AT TR
T | M AMERIR qoE, ASTAldd  Adead
FHART 91T T FTeRA TH@ (STedT ATTHHIETe
IR AT qar afqufd MR gq TodmT
BT THAAT T §F Febebl aM@a |

Examination Environmental Impact
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ST AR AN -

TATAT STAATATE TRAT feaTe(Sarar) wfed v
AT B SR SIS [sTellebl Gl a1 eray
gIged 9= TIIH! 9adTel Tal dfed Rout
re-aligment TTH TTHIT AT qaTd fad T
T | ST9l &I DPR (Detail Project Report), detail
survey, check survey, EIA, |IEE ASHdbl ATLITHT

Tat  Alignment  UTfafdaes, Mfde ¥ ardraReig

TSR AT -

AT WA ST | &7 | G 9= fatae
TRl fadT ATERT g8 ST Tl AT ATUe &
I TAAATHT IH hellsd TSl THE 5 FEIWT
FIAT AR &5 | 9 & STIehl =Arirea
HA WAl Gl ATHIET AN DD greg | HATSS
fAegioreT e foa T TR AreAd! FY
TEI ARTEFT TITHIAET ARG g, | ] T

FREH FHA A FEATAAT IGT I BRI
TAIH] SIS AN TERY ATGTAT T 99
AT TGO B |

WMW:—

FAA TERY ATGAAT AR (AE TG B AT
eAferafel fei=or T Praferas TaT WeT TALEHT B |
R0 H AT FEN FINSR, RO &M FIAUSH
FINER, 93 &. 91 AAHEATFE HIRER, ¥00 &
Tobay -IASAl- adlSl JARU dlgd odd 7+
THRY] ATGAR] ATATSTATGEAT HATSA, &iqaqia 2
Rout re-aligment FT [T @TAqE+H TR =ATIH
TV qUHT G | TSR] HITcTeh Eehebl ATTRHT
HITAT JaeT T AT ATAHT AEHT gal Irad HT
S |

Sl JEATGE FPINTE FIae Eotivrepl T -

gfvg a1 qenidar (PPA) T fIg ®aeg Iwhiar
T E75 | THRTAT ATAR (g e T T
THIHT q9 WLAF ¥ TR ATeA AT U TR
AIET FHAAT A5 el fagd Ieared wuAT
ﬁmﬁiﬂﬁconnection FTWQ%‘:T.FGT.QT‘@’HTH?WT
THINTH EIT [T &7 | STh ThH WTTeeurels
HER AT g7 | ST TR ATed qgar fAHmor
RN AT [ TR & 3w, |

o J¥ 3% @ 3ASH 9 @ HIE 1R y/ feaa /VIDYUT

SRR EHAT ATHI ISR AT AT T I8,
ATATS (ST THTOT IS17) AT Ffeg T a6
ATH ANTH ATRewd! gl At=qRugare o
¥ warest faurer afafaaer g srafafmrg
gfRaTel THT AR T FHTHT § ATASAT qEe
T FAT 3w |

SAATATS BT fasTell (ISarar) =Nfe av A= =2
SR SIS [aTeliehT @l a7 2TaY gead 9
TIMAH! ATaAT QT AT Rout re-aligment T
A AT TaTe a7 Tl B |

JHTETTPT SIS -

IR ATSARl (AR IR ST A EEATs
TUTTEAS, HTAAT T Jiiaiged IUTAEEFRT R
T HAATE T TR ATSAHT AT A= Afeheg; |
TR ATSAHT TR (A9 g 91 fehd T
TTET &7, | ATATSTAT (HHTOT T TTH, FRTIereh 3TaeaT,
STATERT SITATERT TR, SehaTeehl HTAAT, ATATHATAT
FRRT FHATIE! TTHHT TIT (afqd & Fkh
I TF3, | FEROT FATSAHT bl AIRT AT ewdrs
T FTdE® TET AT T Fihg |

ferchTEeRT Afep? Afchebl ATHiE® AfThy AR
F Tk g5 AThepl WA AR THE Seil THITAR
HIIPRH! ®TAT Johl g7 | ARNhH Afthd
ATTPRFT TR fqug Ad FEdIw g |
faepraeT Fdew fMatg ®qar ava~ w3 e
qQUIT 9TTHT ATH AT [aebraal  aAfaeeen
gt fava Sfas Aead & B |




ikl e O L s L U RS

e Ui BT ATRAT IO g2, THT ATTET FUTHT
ATAIAFAT TS, | VT TSR0 qHIwdl el
AT UAATS FMIT T AEATIL, 2059 BT THT ¥
AT ST gfied T R03% /T HLMGA T ST G
U9 03¥ FH THET 9§ H IJISHRI R qfg @IS
SYEHT 3 MU B TEHT “HATSST AR &

faenita g1 R IREaRH FaaT ™R -

Fiqaraer feusr ATaTER g AT HAATE I
ATATEHT iaeare afsad Tged | qgd Fwm
T AT Gagel § 3o quar fHotet fara
[ATTT T deH & ST 3 AT @ aHd
U T T FEfal a9 UhEdar wae T

ISTSEeTHHT FATSTHAH! AT (RO ARTRT FATH
HATSHAH! AT IO TwaT FGl HATESAT ThHH Ao
T B 17 A= TRGTHT AL STRIRT HATET
fAumer T TR TEETAT @S faae #H T
A lbmg | 9T LT [qIABH] ETAT AT T
el frfads FAer s afqafd fHare
af ARETAT fqared T\ ared e U | S
FTAAAT AR T FATITT T Floh B |

S yiftcrer it T Fritaf SHg AR
T -

AT T &AfTal bl 9T T O qTaem | ST
AU RN ST TR U @ 9 &fqaiq e
T FEAEAT GEEIAT fGEa U9 R0%R AT el
FTAT AT T I qATT ST | TR g
AT Tl ST @fqdia &ia giqerd e 1=,
% I ATIRHAT [a7 T FFIT AATHRA AT
HTAR ¥k ¥k [opiaHal fafy T giwar sraame
ATl cTehT T AT B | STl THTOTI ST HUHT
ST FHHT TARY ATSAb SR HATST
fAUROTERT HeudTg AMaR AR q0 3f@ R0 giaerd
TF TR HAFT Riht of way 1 ST &faafd fam
T @A | STMEAT THOMIST THUHRT ST
ST ATHI GHIeN ARTEAd TIeH hog o
THT A9 FFTHT TATT STl gFAT fad aafaqdfa
BT FFIIHT BIATA] TL Faed] THTDA FHA
JHETE g 3@, |

Hicheeg, | T [qaTiud g qRARE THET HTEH
% T NfTHT FEsrar FEH g7 TE |

b s I 1 2 R K L A M e

AR FHETRT FaT STTEXVT B | TATAHT TATTIART
g Felerd STafagd wFaHT afgdl ATHET BTAT
ASE | TART e (AR HiSHAdr  afq
TTET ATARET TTHAT FHIAIHT STAREE el qeaera
AT AT FEstar g4 Tee | 9o &l
garfad 99 T SeAdrers afqafaer g
SR Hel A YHARY ATSA (AHUHT O
TS T ST favte 7 T Al afaws; |

ALATAT ASTINPT AT TR - e ATITSTAT
I ATAISE JALENIET AviTd aTal, @rarT,
@y, e, 7 Hiway RIAET HIIdT ATNT el
Ioldhl AT Tl &g | HIHISS JaALalacd
AT FF WIS JINRRT AMATT AR

RIS AMaTd SFaedl T I | TIHA ST
AT fad@ AuEr & 9 AEfd TRISAE
AT afRATSAT FIAHT ATET, T&T bel FHHIREE
SAATATS AT TR Aafa § TERer Argd

[T FRAT FERT FH g |
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' G 2 1 e B e B L
TR -

feu ufq I STTET ST d9e fFEr T v
A FAGH T FEAAS F TS AR E7 |
AT SRl TN T ATH{EF TR deilepl
AT FT FF AT ARfedE FHoM (@ Fe)
ITEA TH AT WAR DTAART SHALAT TR
FAEIATE TRISUAT T IATEATAF HAA I
JHRY ATSA ATl AT & ATl e
FH g M@ |

frrees -

ferspTeeRT ATIPR AlChebl AHIEE AR AT
& Teh % ATthebl AT ATFR THS SAT THTIH
HIBRBT TIHT T8l greg | TR ATSAhl FAATTAT
A REN S0 ATGAR AT FeEA  qgdE

JUTEATETE 8% T ATedsT TaTe g4, AT eTaT gael
qfq gUAEEH AT TATEd g9 oA R
TP STAATH TASEd AT FLIU e |
FUNT FABR@MAT FAATST HIST WS Adh oA
FRAIA AT &7, | AR Ahes ATTHILR
e fawa Al wecaol g | farae e
fatg ®oAT v we fadrae quiar 9TeAT o
ANRPHT  [ahTapl  ATPRHR! TATHTRT [T
3fa® Hewqul g WUEe ArEsie feder anfir
HEATSR T (qehTaaT FATs AR I T STAcTe
I TEAAT T ITIH 8a |

= QA -

q TYTereRl Ffaem

R Ar=d ATAddre yiaaned fagraes
3 ST 9 U9 303%
¥ fa9a U R0%%

Under Construction Khudi Substation in Lamjung District

® dY 3¢ @3USH 9 @ W& 1R 7/ y/ fwma / VIDYUT




WG

FT el atfureptices fafrwa a=epr ®YET ¥ T
FEAH TGH W AIEGA (TE) W | qGT 9T
T HRUEE Alfgh qo7 fafraa feaward T Sifeuas
Bl | TS IS S U, 045 TUTel A AheATS
fazelr fafrmar @wa=dr ifq, #mw o FrfEt
garsq, faeelt fafraa sRER®r sgaeamT T,
faaeft fafrwa 9gfa g = qor faeelr fatraa
FisATqh] AT T ATTHR fGURT g1 qrer
IET AT Shd A9l ®9giR fatreg @ ggha
qre qar facell dgeedl @ive-fahl W FEH
T FRER ITH AT FE TE ATH G AT
AT HITgeh ATTAT ATTATHT ATNT (LR TR
(Stable Basis for Planning), faeadra 2 ﬁ?TFﬁq?f
Hifgee T (Credible And Disciplined Monetary
Policy) ¥ #f&IRAT ~AT#T (Reduced Volatility)

fav gamn

e/ qycae fatg aqar faael M ) 9=
uer fazeft wgr fepees oo &et Farelr &varars
SATSE | ToAer fafy e T STl ®uAter s
= Tl FgTeTe TS S | ForerHT e fafrsran
fafaa a7 gaiivra & Teeg | fEsirel e s
G AUl YAt faweft ggm e afes
A JHATE ATl HGT 31'@"1?17[ (Overvaluation)
qUH wiag | g T, @Er faeelt wgr e
(Undervaluation) ! A5 | TIT HaT e,
STETHT Ueh I9TehT HGT ekl ITehl HGTRT ATATATAT
IATT HTIH RTHT Faedr qqr fafraaey feg=an
e FTF TS fatHg &% 27 | afatad faaelt agrE
w3t WgTeh e feor wreq F fafawa feamar &v

& FIEEEE Wl F A9 dcal faadll gerE
(Increased Foreign Influence), AT THTATTAHAT
HioATS (Difficulty in Automatic Adjustment) RECIE)
AR HUTe® (Speculative Attacks) STET TRTZIE®
U EIH B | ETAHT [GTHT FqTeAel HiTgeh
FITHHAT ATAE IATET qAT ICAGHAAT 13,
frara erarr afyafg o fagefr |qgmeer faom
A gfeq aadd fafaageear sar=aRer T
i QAT TSI fAUhr & | AT Fiwredrs Hra=a
T gSr@rarAT e giRacdar Jar TH ATaead
o Hifq, tH, fafqaw, Heirer afeq wEqr qar
FEINTT A=A TR T AT G |

Aqd TH FEg | e IRUH [GEHET T OHEAH
AqE] AHIAIT Al AETAT faaell |31 AUSRY
(Foreign Currency Stock) Fifevs, | AqredT faaef
srerar fafea @) fafaer seam Tanfoe sraam s
IR I ST AT Hifger, fa<irg, g @rar
qRacd q9T WEATCHS  qRAdT Afd At
gt ITFRHN R TART IRRIEHT g7 |
AT ST epebT TATIAT EYA AUTe AP fageft
qgT IR R SFAT T AT TEH AT |
wareret fa. & j0¥e ¥fE wrdm wHareT st
(e) fafaraer waw W g | dguiad fafqaaer
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FHTAH e AT FALITHT HRI[ AqTAh] HITgh
HITHHT Fel HIeal TIT THTSEE® EH G |

FaEad @) g =@ TwReE

Hifger arefemrer (Monetary Economics) AT @TIF
JbRe® I !

(%) TNy AT 32 (Floating Exchange Rate):
U Hitq srael faeelt fafaaa aseers ot
TWew e T AqHq famg | ey fatrea
Wl BUAT T=T TS | TG
fafmaor @R AR 9R Tdewdr (WET ¥
ATFTHT) AR w3 |

T yulvacd fafT9ar 2¥ (Soft Exchange Rate
Pegs): TXH UTg vl fafqaar gz Fifqer a4
fasre w8y afe fatrwa a3 e faemar ga wfqHr
wfer SEReH Marg T FEE Sbel TAHT
FLIAT Tw.| AGATE Gifged HqAT feerar
PIAH B FEAN &7 |

FST YAy fafa{a X (Hard Exchange Rate
Pegs): #eT Ivg fafqma = ifder g &=
Feper fafrmar et anfir fafv=rg ¥ srafeafaa
Aty fafaaaey (Merging Currencies): fataaa
T Aifqwr sft=aH 3w a9 e UF A
Teh AT TET AALEETT AT g1 Tl THeATS
HOT TN {7 9 A1 g5 a1 |1 el
WEEHT HETATS AR TATSUR g | ATTIH
HAFEEHAT T TH ATROMH] T §75 |

Hdd

AR FETET AIRAA faHaeR (Pegging) T
PR

Ao ATHI THIIRG AR HGTETT T’ w1
T GUTAT S T BRI Te ATTH] G | TH i
ARAT G [iaaey [&R = d91 o=

HABHT HGTET A ARG HgTehl AT HGTHITeh
TXHT ATIRHAT ARATT e JUEAT HAH TRUH G |

o J¥ 3% @ 3ASH 9 @ HIE 1R y/ feaa /VIDYUT

TEAT UGl AqAFIT T TIfE AR TTeA,
2R fAvRar, fara emaarn, qurerer et fafqaa
qritcAerl favil SATaRPT FHI AT ATREE T8 ehl
B | AY&TERT Stable Currency 7 Pegging &l
YR B0 B g | AFTE HAT Thild, AR
HMAR=AATRT HITE b TS | U7 Azl
RN AT AARATH [ FET T Fo13
g | 99T ¥ WRA 4= #9500 {hdifaaze
g1 [FHET T8l G | Pegging THT HgT HeIZdT
(Currency Arbitation) g Ha FFTEAT T+ | &l
foF FUH TR T A0 HET A=A @R 91 fasnt &
e HaRomT [q@wfa arew 99 | I1 Ja<drH
ARATT YT faf e ger aoeAT greel
TATAT T ARAT A AN (ecaTEd g g
M@ | Pegging TaT UfTg Wivwwr FeTeRr Sidw
F9E  (Economic Hegemony) T3 ®&AaTE A
Flehe | & AR AT Hifqeh A qiead= Taf
ISIRHAT 3@ THTEEE ST& HFT Thifd, ANT-3ATIfT
T, AEhe ATfaare Tured Aqqadrs e
T Al | AETERIAArs 982 9T qcd I 8!
HATITHT AR HGTERITT e qar fafaa =
e T T qfeerad T Gifge qar fawef
fafrea Aifq ¥ A9 FFeFE THI I A
S T FH FARATATS ATHHT I R
AT fear fafqa a7 guneirers e TRues &n
AT AT el 1T SATATCHT T AT
9T %9 GiceTd, AT AR T qed, Rrar e
TAATH] Yol A= ALH] qAATHT AATTF |
GAT [FATAT TIT Jeersi F=1few ga1 AR =fqs
TYTETHT T JATeAT fHer 9f SR 8 TEehTe A
TR Aferet B | afgear T2 T AR
FA AERT R0 Gfeqerd T SAr=fTd aer sfer 7
& 2 9 FE Yo gfderd aRdg @ g0 o
TN ANTRE, 2ATIAqNTE FH, gfase, Ham T
FIRAT [aTg &A1 T8 T JATHl TaTE T
gaT ST AT Al Aqeved Tebl Jfave; | THH
TRTSAT ¥ JRIGEE% (MFT STHISTH Tehl B -




FUREc™ faf T R FIEaEes

g faf 9 3R T J9TATE STl SOTHT J=T/ HGTeHT
TESl YATE gHREd T 7ed T | T9d a2
FH fatad IvEEars [Gaell aEr AreNa 1o
HEd T | I I EEATs IAIEwh HGTh]
FIHATATE T T FIEHITA [€9X & Hed T4 |
BT RAHT HaH Tl faaelt fafrwa 2w agfae
FRU AT AT g A IRadaeTe For
g1 g AMREAAT A @ A AATAH AR
THET AIATE Joded G [FFF qd AR
AATAP] I AMGE qlg T A HZTERITH!
AT TATAATE YT & TR | AT, AT BIEETEE
ST ATA TEHT T

AT &t favaafaaar afyeatg g Turs
T |

(k)

o 0O (aY

TRl FeaTSll ecaiied 9s TATHAART T

SATIR T AT FESATHLITAT e T,

AN ATHAT FH §75, AR T Teol &75 T
ATl faeoraT aHen e |

facell @RET ATHY T TG T §7 |
(3) Wifger srdfaer fatorer emamr 7 g yam T
TEART AZXEHT G Sh:- HFT Thitq GrATTTS
et ¥ fagelt fafras afsataer =g <ier
T FES g |

STE:- ISITAT HIEHT, AT (=07, AT
T ATl A= AT HAH TH FEART T |

g ferdr #@E T qednT

TUTEHT AT RIATHI THHT TSI

() ARAH! =T HITERIAh] ATH TITA GIhReA
e T

faeefr fafrmarer fifqers ifge R awfa
(Link Up) I Hifger S(ehTehT IfHepT e a1
TS [ ST~ AATAPT KA AT BT
A= &xeT |foara T e |

(@) MYk TR A TH W T

(3) Tifger TAT HoAT ANNFERATS ATSTA ATATAT
TE fai gl e dEH T S
{7l & ¥ |1 &1 9aT8 g WU A=A
FIAT FIAH T,

(€) MaT=R feafaarg o aAEred EdnT
T |

AREcH faf R TR THTEIEE

e W3 HTEEEE AT @ @Erad
qIRE®EH! AT Fatd f&ad | axq T faaefr
AP AT GST GTATEEHAT H AT AH-THT
IREdTe® THTH TJqd qqqATATs TEraT (4 |
gig a1 fAR=q fafawa e Hegeare fa=iad 9
A I HGTH HAHT ST ATHAT T TF, |
foerAT fafT a 9giael SR JuTead Fal qnd
THA STEMIH BIARAE qITA A=_T AITeAH]
AT EGHT ATTHAT G T TqTeAh! (AT &7/
Qiers TUHT g 99 ARATT AT A &7aTe
fafsid aHaIEEH qHR AUTad GHA TBIH
B WY AT THRIZEEE S AR EH B

(F) AT 35 [qeTs ARAATE g T8 ARAT HgT
HIHA (Devaluation) &Il AT (Cost) Tfd
AT AITAA AL T8 |

AR ARG qfq qqrael e 94, |

>

= =

Hed  q4Tefed

Pegging WUHl AAXATHT TSHI
%1_{[5@' | Tl ﬂjlﬁﬁ\ Revaluation/Devaluation
STFAT AARTAHT TS |

Indian Currency Devaluation &l o®|l 29T
(Third Country) T2 3TATd g4 99 a&] @
HET & I |

T e afead T g o HETET 9 qiac
fafT¥a X YOIl 1 &9 STwg, | AT AT
FFHT qfF AT 9ET AT [EF T BRIER
TEaT, I<h SUTHT g JAREGd TaTell HETeh!
fafaeer a2wm Z&T gsrea 99 |
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(¥ R [afHIeR FoEf@d (Misaligned) g &al
TATADT HGT THIT Hel I=d bl JqTd
gqTar  fafMAaE?  (Real Effective Exchange
Rate) ATgHeIT 7@ Wl G [chellch HIRAh!
HETERITAT ATT AT TATART ATHT FHERITT
qf g8 T 96 |

(¥) ATl (AATT FAeRiftgd oroRAT gfqeqdi g
THBR! T AATT &N g T8 TR HTeT 3=,
HRTIRET B4 TTH,

(@) AJaAarg Taeiier aArsT T IATEHd qersH
IR fam Aqebeh!

N~

(W) AT SAETI HiTgeh &FFT (Monetary Shock)
TS 9 SEMUE ST~ Interest rate
qfeddd, Money Supply Policy ST eplel
AT AATHT FFITRl Hedl, ISl Jelrd,
HRTERITT STET T&THT T I8 |

(¥F) SATSEY qIT FAl Al TAAAIEF ATAFIA
T TR TRT,

@) wifge 7 faaq Aifqar @aeaaEs wfde
farepTrepT AT ART T b URT

(@) WRAE ®YAT ¥ qERHT  gAX e
fafTaes Sar=eE WS quTel w9at
T qHRHT SeRErERl [ HgEeTAT  Ared
IARACEH FRI ATl AATAHT  GfTehed
afefealq I gaaH,

e @e) fafwar & Aaesr ®Er g
b GRS

() TTeThT Hifger TTqeadT ARAT HITHT HET
FT G AAT T T,

(@) T4 THET AGT TF ATTFHT Grotel STAETHT
fafHa (Exchange) &1 €T A9 T SI=TI=TIee

(1) TaUTOT ATIRT TR ETHT AT STHRY
HH T JAACHE ATHHT T&] TAT FATh
Iared T At g W fer faael Hgre
I FAY=Aar aigd I,

o J¥ 3% @ 3ASH 9 @ HIE 1R y/ feaa /VIDYUT

(%) Akl HT@ HeATF (Country Credit Rating)
TRUHRT (I aed AAFAT FATAR] ATEF
qgqr Wifge TARATH THFPRI GIH I
TG ¥ews; | feAfep el FeTer FOT e
TETAT, HUT! AN T VIR T8 X Jqd
ST RIS TF; |

(3 AHH gor foshl TRT R T4t @ivg T

3= (Global) FIHT e fafwa Tt faa=:

FARAMZA AP (IMF) BT F 095 &I gl
FTAR faeger 93 Jiaed 9EEd ge U, 39§
FiqeTd SAET AIEUI, 39 FIAeTd Seewd aRacy
faf g @ 9umell T qo.¥ giaerd EEd o
faf T GUITelraT I8l I@TTH! B | T AT
TEHT Tl I U7 A= U8, | R093 FF =1,
TR (&R faHT 3 YOIl AgerFad TRl (Ul
FAMTEAER Aashish R. Ghosh, Ann—Marrie Gulde,
Jonathan, Ostry, Holger Wolf &1 IMF I gwfead
IRt gfaasd Does The Exchange Rate Regime
Matter for Inflation and Growth AT T fafqaaazer
AAFAT HITEHIT T AMIF FGHT HRHE THTE
T Il TH B | AGTARE  qiAdaeh!
HITHT W Although the theoretical relationships

are ambiguous, evidence suggests a strong link
between the choice of the exchange rate regime and
macroeconomic performance= Adopting a pegged
exchange rate can lead to lower inflation, but also
to slower productivity growth= The exchange rate
regime can influence economic growth through
investment or increased productivity= Pegged
regimes have higher investment floating regimes
have faster productivity growth= On net, per capita
GDP growth was slightly faster under floating
regimes. Ifeaf@d AT H  GiddaTET
ATRAT AUTerel  gTeiehl  ofifdeh, Hifger ¥ o
HATIT ATAR ATATT Tebl AACAA faaell q3Tel

AUTART ATTAHT BRTCHE THT o Tl g, |




AU Aifed  daern fatma R freiorer
afer:

1ot fAfd 053 /09 /30 1 fafaaT X 96T 9.%0,
TATHT 93R.¥ T AEH! TAHT 53.39 Wl G |
AIRATHT 3 .00 REdr T =T 3 garad el
I TR el Ush TolReAle ©3.39 ATE IS,
53 39 WTEATS TTEl 33,3 FAISS | AgaTsewdre
A TN AR &l fqeeft fafawa awer
(g qmar axqsl S gEge Avs 9HT
IR TETRT Avarieg s fafawa ¥ weaaes g
g | a9d dAleadl fer faffwa wae 9fEad
HATAT §g W ATH AT el ded 94 |
HIHAT FUH AT AIHHT AA q95 04
T afd SaHqead g4 ¥ AlHeaT gaT 9 |ier
TR T3 |

HARD! ATGH FHATHEATIH] ATHR TAT FX=ATHT g
qfeade & AT AaeaeEH THT qHATTERA
qivade e ANTCHN & | A" AAET WTCAh!
fafaaay qomelt qor FaHT™ FRAT JTETa T
TIHT THA qRATT TAI ATATST STATTAT ST T
B\ gl fafraaer ugfas #RO qdrerdr aard
AATST ARG HGT FIT AR FEATEw
IITSe AU T | qanta faeel fafrwaer ek
Gaaaelie 67 WUHe 9 [Rardr @dqd a9
A=Hl AT 9aTq o faar a1 9feaas T
EERIEC R ECE

Fqiacy fafaa Rare aikad ot = aikadw
T AETH THHAT WH ATHREE

() WATTeT AIqAAT Hifger fauadm gereHs
THEE Oval TERICHE Jeew a¢ @ &
TR =Tl AETAT 07 fafaa/a aer graaw
IRT FUTAH] FAHRT FAT ATIR AIHIR
Welek T, Hieel ASRad fob. (.0 gerr fawr,

ARAET JOTeel (g9 FHadiiqes T Afd®
T Ve,

YR AT AHIATS ARG TATT 9T o,
AT SR WERT U9 9y, IO HGTERId
IoAT T AT ATeqdcHE  AHAT HHSR
FATS FFATET,

F=AT I&Td ATATT &I AR AT agd S
T A gHY A WRE GEmd s g
afgHr =T T,

AT AR 9T fEgr=d- The Marshall-Lerner
condition Principle) H ATIRAT ATH I T
TH AATAT AXehl [hAlh ARAGT  AITAR
TR Felel ™ g o ATET [ATTCHE ATHERT
& 9T AT AT THUEE g IfETd |

ARATT =97 JAT A= faaefT qgT i faw
BEIETH

HABTAHT ARATT {GT Ar>aq 9 gard agd
T, AT ARAT HGTHl AETHT 99 faeqr
I% AUl HET A% dHAT g7 W qdl
IS e THT IoiT AT g TEATET
3

o

IS

REFR FSAT  AFTEAT
Robert Alexander Mundell @ Tl T&h

SIEE

Analysis of Monetary and Fiscal Policy under
different Exchange Rate Regime and Optimum

Currency Areas d9l International Monetary

Fund (IMF) ¥Hdol faemme feor faftaaex
(Pegged Exchange Rate) = wOTeT ISl
Hifger fecrar 7@ qe J97 TN T |
AITAHT HGT oW, OSil aeiR qor faaefr
faferr aome o ofq quf wuen faefaa W
AEHHT TARS LR T fafqqa 3 aad
TIHT g GRATEAT §reg, STHalE ATAR q4T
TIMHTAT THRIHE AT T I |
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AR (@) fafrwa ware aiad fafmaen
TRadwer AT EHRTEaEE

IR ¥ IAEHAD] AT A @H, (AT
TIRH] GHAT FASR Tl ATEITHT (q2efl /3T
qiftqeRt  faRl SHERATIT AR A e
HALITHT [qUUI ATAATE 8T & GeaAd HIaH
TRUHT & | TH FAALLTAT L ®THT AIRAA
fafrraezeme aivacd fafraa azar dopre s
T F b F AT T A T/ AR
TRl AT TP G TR T Tl
TETAHT GHTIEe TRadAH AN ITITH g 2

(&) faa T Hifgs afuerr safaa fafqaaezare
afeaed fafawa aTAT FAT=aeureT AT AHias®
TIHT TAR A, AT T SAR@Hb! TaATTHIT
™, fawpeqeser faera T,

(@) fafrwa & gomelr aREdd TR aeRdrs
ATFT HTH Hed (&R 8w faeare fears
TF TR AER TR T 4 g, T
AT IoATEA Jhg, HATd ATIRHAT F@ra,
Foreign Direct Investment, Trade, Tourism and
Information Technology T = Foiiaa ereTe
faraefr Agrerl famir FiAR=aar wUw arareERa
TR T,

M) fer fafraaer qumeleg agaEa FEE T
ey fadr dears fava facir @ Hifgs
A WG HAH T AEedE (AT
AT (Clinical Economics) FI ®IAT a3
Aifgd AT (Monetarist) g&aTe qTiafE
TETAT ST TS THHT AT ATa9TE U, fafaae,
fraferest, 9T qar FAEER ALTET TAT
TASTHT TR AT TS s,

(&) 9 @rdrers FAM ARTE Gl TS

() HgT STl a1 fedsig e a1 sgared
afeaed
Band or Currency Basket or Managed
Float Rate) : a1 fafaa & yurrenr o=l
21 ST [ 9T a3 F T 907 ®qH] @a
g (A1 WAled) T O [% gy | HgThl
e He41a Ahehl EETLTIGRT SAehl FGTHT
foeg T TR ufEusr B |

(3T) FHAfTg U7 (Crawling Peg Rate): a1 fafra
T UF YUl &l el U HIhl  HH
foea? THa 9% FHESHE (Adjustment)
g% | gHTIaal 49 Haika & W,
gfaeqal ¥ =i femar ®Ew 9 99
FEANT TS |

@ fafma ™ #heEr
Corridor) R UG R 111 Y S 1
FETT EIGED]
TRATS T (1TSS JTART a7 ATV 9T WX
qbl HTHT EF qA9% TH AT ST
a1 ATEH] &G | AT JreH0e oo
T Fel ATAATIART AT ATAIT famg
e AR ez T qarETare fewdr g
TED | Braq sebel (32l TFg=es] asTeHT
gEHY Ty ¥ fatawaa qwarg afeafra
faamr atfer A @it FEanT TG |

@) Sfwfaa fafrwaer  @we  wuar G
ufeacd fafrHa@e¥ (Flexible Exchange Rate) HT

FATART g1 |

frrepe:

(Exchange Rate or Horizontal

(Exchange Rate

Il AR HGTH

Fel AT HeHRT ATEA GAATS ArATHT TR THIT
AqMGF TAIE HAH TR AT fafT7a aTahr
Hecdqul et g 7T | fafraaezars Stad &=

fer fafHaey 9umellel SR AR
I (Transitional Period Management)
F AT FHIT  THEAMH I S@TIH
Ak Pilot Projectahlr SERPIFMIESERESE]
L I

o J¥ 3% @ 3ASH 9 @ HIE 1R y/ feaa /VIDYUT

e Fibua I FAaHT giqeqaicq® Hdr e
T TS AT A 7 AR @ FEIEAT v | a9
qI AR AR SIIH & (AT 3 dgia
qaAFT TWH grg | fatHT & gumelr afeade
TET FARATS ATHT AT Hed feax e faeamg




fEaTST I J9Rd ATIR TAR T S5 575 |
ATEHT GSIT @I (Capital Account) TREc A&
HTSERATE g Il FRIGR A &7, | BT ARAHT
Hchgd SATIR Tl Jaehlel AR HGTehl JAATA
ATl ®UAT HAHAT EAIT T AT HGTHT @Al
TAATHT AT TEREb! Fal AT HGTHl JAATHT
AT gAI Mg | FHIHT, TITAH A
FaeqT gal faeell AgT AgHeas quar daqgedd
qU 9fq TS AIRTE I IR T g
O, TG ATHT T4 T WS A8 98 WA Bk
B | BTl AR Faiacd e fafqag @
JUITCATR  AHBIAT [dehed THT 09 UThl AT
I FEl qRadd &l SUATh g afang | i
s wgrebr, fava S qar oRmarel fawe d@
AITHT AfaF FEAEE ARl qArd fafaea
W AHAT 9UHE Halq SATRAT AERTHE
THTE IXehT (SR fepTererT S | T&AT AAATHT HX
AT g sfEvg | X FEr MU e/ Icarasdcd
T fHaTd ararar &+ gl TR AReAT 41 e
JcATEF g Wi 9 afdd @ AU 94
I AUd a9 faq AveT {91 ThIfaAT g6 e
fastr TR g9 e feramr @dqd =arsT
TH SIEH P TATT GG ATTAB] AT,
AT qAT fqeeryor foer fafaaaey 9giq afvaaq
T el TRTAT AITA STederT ATEIRATR! ST
ITAAT T AALT AT Ak, | TAHT AT fort T
Hifger oy wa Hifqes S =7 aHeETH

ATAIEAT Aawg | Hifge Aifq frefrewd wrEar
TAT TRTEETEE qAT THT FATCTEEDT [T T
HWITHT fE7TAT IUUTH HaH HATer] e g, |

I T

feaar |

AqIfd®F a¥ R05RA0G3 FHN A9 a<hHeA T AMIF
a0, A oAy, [Heear |

fagel fafama  faRw guret, seas gfqess,
AT AT AT, fHEear |
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AT TETE, TS ¥ [EATAD! rag FATSTT AIA Ble,
FEATEATH] A 909 81 | AT FeAEATars JaTeE
RO T ATIRAT JaATTR, (90 Foll &=l
foreT] srcgw HEcaqul & | “ISATdl JuTe” AT
forerr, @R, AT, 9T IHHEfAT YEEd
TR Tl AW &1 | T ATHATAH! HAIRHAT Teehl
IHfE IOl FAIT Frw, @A YT IAEE
HHAIEE, daad qray &FAl, a1 [HeEs ¥
fTeepT T9RT Fheddle AT ISATAT AITA TATSH T
AT BT Fa ATEITHT ATTHT & |

AT faq RIS (Nepal Electricity Authority-
NEA): SHYT T {47

et fara ifaeerer (@ fa an) Tk wereRT 3T
JTeeh AT 8T, T IATEH, TR T Foazorept
HAIAFATE I9ATs ISATAl TATGH AJCARTAT TTHeHT
frate & STURT H | AfGeAT FOTHEAT STETSAT
e Hex Yuellehl qreard ¥ THIOT &rAT gar
foer ST AEcATel FRiEE WA TS, AT EwA
A Had YIPNRT AA AWG STA-[ALATHR] ey o
IhA JUH T |

AERE Pl S A, S
SLEC

9T P GEEEHT T THETT AT (T
¥ FERITIA TH TG ATNTATHT AT ATHET %

o J¥ 3% @ 3ASH 9 @ HIE 1R y/ feaa /VIDYUT

T THl G | STAATH HHIH, @A, ATET T
AT HAATEA 9T [deha I+ a2 TATTeH

T | ATA F Had IATAl AT, I ST
fasrr, Sow faera ¥ Rren yagaar Iua e
TAUE G | e =@l 9agd, s-REEr S
AqaaH yfaty 9 yagT TR wWH B |

dFfeqes F9l YAHT BE (AEPC) : TEIHT 0T
TERT

et AT FARY AT T Tl I, et A,
Sel, SATATE Jeh(cdeh Foarehl HAHGRT IoATedl
AT BT Ah(eh ol Tade Hrgel e ATTH
B | YTHIOT TAT GIH &1 BRI RG] [qATHT,
=g, Al e I AAIE0g ol gtataer faar
T AR HAAT B | HigdThl FUHIHI T
AT SATIHT 9T Tl qiHE Ieet@rid g |

TEA@ AR FFAN I @A [GgT IAEH e
(IPPAN) FTsit &=t ATeT

AYTATHT STATGd FPATEATR] WIIR STANTH]
AT TSI &= AT AIRET B | gead qTaR
FHAT ST YT [T FEES S ATATSAT
freToraT s fausr ga | @eeft @, gtat
¥ FAITIAGRT ATS AU Foll (At T Fal
fegfaaT T @ fa9a Scae® 99 (IPPAN)
HANTCTehT ATl AN forde feas | gaaa
qray A 90 fagd gearede Afafeeh JrH




fag ISATET ST SIS WEART ARt Gl 3 |
T T T FAANLT ATHIRB AT

af TAROT TAuE | fave S, uhraren faera S,
grfafaed AT AT GEANTS  ATATTAT  [AHTT,
TAELUT Foll fER ¥ I qIRe® qea
U B |

HAB ATAYIAHAT. IATAT AIA &I, AFA-HAH
IS

EHIT ISATAl AUTd aATSgddl @ dY  Aeehl
HTAYTFAT Had Al Slor] HIA BIeH, S-Sl
AT qead, @9y, qEEar T GHigH IoATdl
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frmfomeim Aem swewE

fagga / VIDYUT \§ o Iy 35 @ 3SH 9 @ |G 0

RATSH &1 | TGl AT ATews, TUad e
AT, ISl T, IUFRRT-HAT ity T @

ANTREF WA 95 |

T T2 TITehor STear SeATesdl AT,
fASiT &roepl ATRIar, FHAAS! FedaTnTar ¥ &q
FEANTH] RIS AT Al TF 3 |

JIHT TS A T G ‘qHG AT

“IITAT AT el TR el AT 818, AT F Feqor
AT ATVRT ATHIGET &1 | AT ATHSET I I
T TeTT AT-ATHT ATHEBTHT SHER T AERT a7

IS, | aT AT &, [a9R, SI9er T A9 39Tl
ATATAT AR g | AT T TeThT FYUT FJcd Il
famra wrfarseorer fo o |




URGSI T dUleidl Sictfdgd @

21511 AADY YT

o g

freereaTdt ®TAT qTIE T HIEHHT @EIAT ATET
ARARTTAT TS URAdd 5 g giead &l |
JR(T AT AT PRATRATTe Tl AR HTeh]
qRUTHET TTH THT TTATS A TG | TAag
YTeBfeTeh THT F GREdWeie § a¥ el aAfvad
AT, qRAq WA (ST geaeepl sAldeh TANT qar
ATATERYT fa%g SREH AT BRATEATIHT HRT
fersgreamdy ATIHTAT qURT AigeT IS B | g
FUEEHAT [HIA, A5cd AFTES, FEATSSAFES,
yfafed aTqHvEAH AT TeREHl F SEd &l
FIHT JhTeT JATH] ATSH TR GREATd [diehiues
AIAVSAHT AfhATer TRl IIHT Fig &3 T |
T qRE0 FT TFANG TATH FUHN g AT

o T 900 TFY faea qraE Figens 9.4 feie
i T ARRET TR T | AREATH
TAAHT AR TATRlRl dadr Y feir g
3.2 Teilt Ffeqad T AT TRH G | G
qgT SEH [gedue giqeasd, 3039 ATER Hid
2.0 GIqeTd STATATATRT AT AT TeAqoT
TEATH FRU FA TH G | AT JET FROA
TEl HW IS, TATAT ¥ HEIIATHAT q0-30
JITMTITH T ATTHT 3, |

faeaept BRA[E U Iosia T IMEEHA T
R0RR AT AR fewmr qEAw=r g€ W .sq giaera
e, AT AHCH, AR, JRTAT qFTIT TEehT
B | (99T oG HaA IS T 0 AT HA
PTe JeASAB] SO AT Ieasid T Thl G
TTH! AU AT FH HEAF I T 00
A& SFAT 3 GIqerd AT HEd goded T

AR X fqadre IAMSd gRa[E TTd, Gl
faemer g e W9 sEa T ‘fagE” @
FH AT g qAT Ay 3t e gfata
(ftpsrea) &1 atatuere efare @ fasr 98
fareaar STerary aftadd TEeed B |

sy ik fava qikes

faea HI=H ST (WMO) &1 STE ATl Araa
ATHH T 154.0-9200 &I TAATHT BT 1.4 FeUT
AT TEHT B | A T BT 9 (AT FERTET)

o TY 3t e AT 9 e WK 03 / y/ fama /VIDYUT

AT Teehl G |

faead T aar FEd I T ACAA FH HA
IS T AT FASATA  GREAT AT
ffqafd @W&ET A gaE TH G R0 B HTEl
FEHATATE [T9aHT &= TR (Carbon Trade) &1
HTIRU ATCH G H FAarg AREdT A0
FEIHT Investment / Loan ATATARUEAT &FTET TaTH
TR AT BT 0 are faeaar elka faa (Green
Financing) 1 AFLRIT THA ATSUH T |




COP 29 (2024 Nov 11 to Nov 22) 7% SN
T qEgHe®

Sarg faq 9.3 fofeam smaeasdar ag TR
T A 034 @ A R0 T AMH 300
faferas fa gfqegar s 8 | [ FH HT
s g qoo fafags faar | S+ @ foq
TR TRISA AR Blich Wl 31@vg, 9 HRAe a1
AT faspraeiier Iegerl Jerdr MR fawa oM
TR T | A Peris Agreement o ﬁm‘cﬁ ferearent
qrhH .4 fedT Afcrad waw e qE QA
Nationally Determined Contribution(NDCs) Tcde& %
YT T T STHINTH o el T R0
AT NDCs Report 9T T+ 9TahT f947 | Small Island
Developing State (SIDS) &l T&THT AT AFHATA SIS
fewsr @ | @Y YT TERIATET Article & (T
FARHT FEATE) P THATEAT AT | Mitigation
& Adaptation ¥ Sfae fafaqaar gwer=dr S fagar |
TAIATH TaTd IR I ¥ fashlHT A0 JeTemehl
T A9 T EATH AFEAR JfEd T |
79 A BT 5 B TEAATHT GITH LR
HETHr=d Tralqal Tavdol qard SHT T JaTereh
Fel feATaEEd FFdIEd M GYHTG ATeAH
feHTee® Aeeehl Afqeaich fader arg Farere
fEATell Srdae SAarg giRadael AETA AT
T fa=e oo AT faar | T eter Sy
qREdTITE FITwaT T TATT AUTel T A= TehidehTHT
WH [T THT Ak T FUH AT | IETR
JUEIHT AT D! TG Urel Mieauer 99 | geis
BT FEHATEEHAT AT ATHT FHEHT STAag
IR ATLATE TUHT ETAT AR &faafd,
TAdT (A=A qes 8= AAdHT TETHl Aqcd Ta
HATTHT TAT ATTHH fabFa A AT [EHTAT ITCehb
HTATST A FET3S AT G | A g hIT GFHATH]
FEART Bred ATIHR @IS ABT 3, |

FE AR (Carbon Trade) N JTAROT qET
IRt STAfaga AT < Charging Station
T FTET ATIRAT AR ©

A TR ATERLITHAT FETSA qAT a9 ST
TREATHT AT fqeaepT AewedTs TrcaTes e
ATNT T 4R HT FTAN TFHATATS HTAT AT
HARON ATSUH] G A AGH AR] A F 004
ElrA W"{Eﬁ @ | FTIA AT ET Hed 2T Polluter Pay
Principle & 9T el HIed IS I 30T aTel
afqafd faues 9= WPl T | AHART TG BT
AT AT Carbon Credit A~ | T Global
Environmental Facility (GEF) #fd®® fa&tad
LATS AAHA FAFHH FoATATH AN @ T3
FATSUHT BT B | BT ATIRET AT Verified

Carbon Standard, Clean Development Mechanism
& Gold Standard &1 HIYRUE A HATEITHT
TWH T | AT AAAd 93 rearar ats=ta gy
HTEA @IGHT AN (q9aehel Fiqagar TATSaehed!
g |

qA. 050/5y & TATF AR A9 fagad
qIeeor IR Qe d=avid el Hied
R0 AT TAFId Hrgare 453 HAT, TrehTuret
FETg® FOAEE IR JURl ¥3 HaAT ¥
IR |IAR AT Jcared Y H.aT, T
FET 9900 AT, IS WITFLUIE TATTH IeaTa
HUH @ | Od T ANIE G480 059 /05%
HTAR AUTAHT YTIRR0T FAT [T & FHART T
3%0% TMETE fa9d IR HUH T G | TAA
TATAT TATIAD] [FHTE AR AT T
T fSared el YA HErs T e A H
AT YA ) | AT TATAS T R0¥Y, TFH HTe
IS TIAT SR TR Tk A HT Fiqegar
FHT TAGAHHA AHRERT [T Farrardg=et
Taad RuRr akuegHr 9.faur srher g0 wear
FE T ATl =1foie T SIS T ard
¥YO W J¢l T faaadra =fsig W TS
FESA S [SURCT FHYHT GTIFIITRT TR
FTEA ATIRET FHT SSTHT T |

fagm / VIDYUT \§ o J¥ 3 @3ISH 9 @ WE 1R



Ay qREd T AU

foreaa STerary qiRadael AU Jhed AR
I AT ATERAT TR G | AT TR
I AH gagerd 4% el Iemeata faeae
IV AT R WWRATT (s5¥s (A7) W
TEHT AT fEATCAT FAT TEAAT AN 8¢ @l FIROT
ATy IadARl AU AATAA] T IMGUH G |
OISR B SRSl Wel B WY 39 Hiqerd &
FATTAS ANTEH G | A (qeahl A= AR
AAATHT ATAHT 8¢ FET & qR AIAA F FAAdT
aREdHH HETdhd HINREH! B | TITad I 9%
AT ATy qacd el G4 A T G
e (United Nations Framework Convention on
Climate Change-UNFCCC) &1 U&T I[ed qusfg o
AERIATIEF TEIET TE ATTH | T HEAT
fad R0ty #T AMLT AqFa FEAFHA (National
Adaptation Programme of Action-NAPA) T
T I FARAA Gle= TH TAqrd AR
qRATSIHTES FoaTad TRUHN B | Tadd HETATS
T RIS T R03Y H 9% @ 95 T77 FRATT
qEETE G qUHT AT 4.9, j0%% AER 9% @
YT BN HATNTEHT TEF HTATTATHT FF
queh foar | AdTerer faeaar 5 dfedr qed FoEryg
Foid FIE T W AT HABH AN THT T&T
TATE GRET B | STAAry fad T giata cargest T
TN FHIIHT AT AT FIEAFRA T Al
Al 98 TRUHT G | AT [gstrgaen fafg, g=re
¥ WIIEUEEEal A fAWIE dRAREers O
HATET T ATALIHAT THITTH  TIATSIA T
AT 98 9% MRUHT G, | FATAHT Ay TR
STATART &TFAHT TREFT TAIATS AT TeAhl AT
AAIAH AATT AR dR elfd A AR o
MEwg | A AT ATATERY AATATRT TAT AR
AAAHT H R0 A A= el A A
qREcTR Iod SAMGHAT TEHT G | STdieh e
faege 0,030 giqed @ gRave e IS
T THT G A Fiehl faehiad ¥ fqerarag Teeare

o J¥ 3% @ 3ASH 9 @ HIE 1R y/ feaa /VIDYUT

IS g el 3w | AT fafsa Bharaaraere
Sorary afeadesa faug ggs TUHr gH | arer
afer, fenarel S&r SAdES Yehldehl BRI
TATAHT G SFAAT WA AMGEF FRET Y TR
Aafd g1 ATA B | faeder o ddae wuE
qAHP A= &, faead Foarg afeadwe a=7
fedTell dar AMfgs ACHT FEr I ST fatag
FROT TATA TdAe AR FTAATT ARATT =IATHTT
T FHT G aY AT T AIHT JAT AT FH
T AT Fiehes; |

I L 1 M 1t L O 6 2 O
TEATU ATHEE
AfteT Sayg IREdT i, 0%

fad 2089 AT F@ag 9ikadd Adifq an IR

T AT ARAcH FALATIAR] ST AT

TaH ARG ATITHEEH]  ATUH  IRadTdTs
JAEERI  THH] gEEE TH 3w A
TSN A ATALTHAT FEqd AUH AR AT
e ASCAT TET BT | T A AT T
ARTRFATE =g ¥ @ ATaraRudl gied arase
Hifer gepal geamafd e fawi T ATATaRT dE
foepra, Afaezoia Forebr gagq, At qer
AfeTeh faepTaaTa ATATaRVTHT I+ FTGHBT =IHTH,
ATATAT ST ATATARIT ARl FTa s ITaTHear
TIH TATERY Ak THEAR] (Fh@ ST ey
IfEde AT qrEiad AaURUTERTS
ST AIfb] TTAT R TWH G | HAF T
FAATHT Ul T AT AR AAATg ARAdAR
HEEEHATE ol qehl AId qaT  FAhHeeHT
THIET e TAATT T IATHOT AARATET
Frfead FTAHHEE JATTRR] TTHT Fa1aq T
TAH SAATLHAT (AEgRT Jae SRR [
qATSH AT AT AR T |




O 16 s O L S L=
FATEIA G ((9.9.3050-3059)

fareaeamdy STl ®IHT TEHT STy IRAdTeTS
FEr Afqatey ¥ IRE TRRTAT FETEIAET W
S | AT AT IR JATA e A TR
e FERIATET TFUTH THITH ERATE T
IS FATEI T TAT TAATT A AT qeara
IRHTITCA® T AT dele® ehl A fHafea
TR (NDC) HUTd IXFRA (4.9, 209 HqeHr
I<h HETAfeIdl ArEaraa T JoT TR foar |y
aREdd FATERY TAT AARAT AN FATEIT
ATTATATS F9Te GIbR (9.9, 050 HE0r 9% qT
R RHDHT GaT AT ATFIIHAT T FA=AET
IR R | b B - | CO Lo e e e
FTAT AT ATSTHATRT TATAHRRI HIATETT T TAATT

IRATTR] HRUT FHaTH ATEITHT TEH T TAATY
JaT Ao faqqare difed  STAaHEEH 9
giqed JATEadrs A T FES S aTsTH
e TATIA ILqA AT HAAAT BT
ATZTHT 2T |

FAYER F5% T IRATAT HaATT

faa Rots W& R Td FRATEMR ATEARRIEGR
FIATTIRHT T GRPR HATIRTGDT T5F T |
ITh ASHA ATATARUT / TAATT I GelsTeaT
Y g9 feurerd qdqers qeeRl ARy febTereRt
RRIT | SATHH! FAAEAT g AR IIq<H
ALHY ATAERUT RTER e el § gar g
T ITh dF 40 IS “HIRHAT BITOTTH” ST
e faeaehl STy TRITHT fa |

qIY g AfaST ERET &, HIHa SR
TEAWT T 0% H 9% @ 95 T wHrSHIISH
TIRATIT HATE ATATSIAT HAT | Y, < BT AT
T EATAl &l WEUHE [quueE qHE B |

FHITSTHB fareael arasn §. 4 [T Afeqara s
PIAA AE AT IUIEE J&d AT | AT
gfvads, gad ¥ gWa afgean TRURl SAwd
tfqetfas @l @ | STEHT BAT a=ree yiqegd,
gfva gfaferer yaga, faseraefia Teewars agfaua,
fairr FEART qAT STarg =TT (Climate Justice) T
TETHT ST ARTES AMGUHT G | AIRHATIT Faraah
FTICHRTAT ITHT FTTHT AT LRI ISR G |

A TEH WHRATE AqAY IRAAT AT
T ACH TPRHS TAEES

ufgedl qETE AAAR AUTART & T JEHT
AT AHAT FAHH GoaATaT HZHl G | FOeA
UIITHT 3 T TEHT A9 FAdrg geaad
FEdNT FEHE FEATEITHT G | TR, HOMeAl
T IV JEUTHT 10 T TEAT FhITGEHAT
AR ARAT PR GoaAAH Ehl, (4.9
06 AT ¥ T ATEAT qAT AT
I [P AT FATEITAT Tehl S |
TRISHT 93 TSTeATRl FHTET IS FATHI HBTAHH
TEES Wibd g A 095 A BETATHT
WHl G | A" 09 =EEE {EFEEW % A
R H199 #hrge® AodTdTAl 8hl S | T
A kel IS (Local Adaptation Plans for Action-
LAPA) TS[HT dTfeiebl T@T f4.9. 050 IF 340
TEH | TF T AU GRERA FAHFBEE G
AT (MTEF) HI ST dSid Bleehl A&
TAHT AT AT Teel TAATT TSI FIR TR
Eull

T T Reducing Emission From Deforestation
& Forest Degradation (REDD) @dRUT  IHA
FTATATTHT ATTHT T | FET TAHATRT TTATHT
Apex Body, a7 HATAIHT AT AATATH REDD
Working Group |T& & HeATAd®Hl AEHraaah
AT REDD Cell FHa BRI W@t B |
HYTTHT ANSAB, ICIMOD T FECOFUN o &g<h
TIHT REDD THAT FEFHH HEATIITAT ATTH
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B | NORAD & A% FEdNTHT TIH ARV
FaR@ren  (fadad), FAEdr (Fa@n) ¥ FarErn
(TIR@T) A7 A7 FEHA FSATATHT B B |

AT AL HAAT ATy IRATTRT AGL =T
AFIH FIHAT

TITART ATHIT TAGLA Hrgee JIH  H
Tare® (&3 afies a1 F4e®) & Jdagraqar Ay
TEH T (ST Tuge, arewnf fawdr ) |
63 97 =TT hvasd, fegdl ®HI T ferAdras
eI gig AT AEH ITedAl SAATIRHAT  SRGUaT
aade® g1 | STHHl FRU A, a7 B39,
STRATHEAATET ST LA &fe qF Il aqre
HIEHEAT (& S+) HT FRI TAGAAT AR
T STHAT HATS TN UTEe, | ATd gedr HiaHaT
TN ITEUHT B, | AT (el FRT HAA 2
qAHIT ARG THT TEH B, |

72T AT 2052 @R ¥ T AR drHEAT S
AT FSTeaTAT ATel ATSST ITh &TAT I+ IqATTe,
GIESEANENCIISCICE GG R C NN
3 U SAEd #rg NIATAT 8% &fd Qi B |
T T " R00c BN ATEFT BRI AT
ATHTRI STATTLT ATATSTATR] AT HISR ITRTHT
HATH! ATEIRT R SrgTadl 3 Aqgdehl AT
STAfaRd FrgewAr &fq I | @y Ty fatee
THAHAT ATCHT ATGIHT RO HA HGT AT
HATATSTHT, |IGT STATa9d, q¥ T THR qGHT AT
qUHT ATATTATEEHT &< i T{TebT qTevs; | Ty
FqU SR fewaled], AATg T HEATSHT TUeH
JAMEXE® JHE TEH B |

T 9 =TT R0 /Y, F9 ATTehl Tl 79g Afeherd
T AGieT T qvadq quwn, e afers sme

o J¥ 3% @ 3ASH 9 @ HIE 1R y/ feaa /VIDYUT

TEHT ITeaAl TAH [qeT HHURTE! AR <
T FASATAR! a1, TATTAT gk (AU, FiHQ
FASHT TR, QAT JUTATHT ATTH! Tiead« qar
Terhr g ¥ fFARTAT deTgR JoaAd ST
FRU I AR TETTH] THAE Thl B | ST
T fa@ IcaTaeh! FX=AT ATAT R i
Far qRFaaEl qET G W /30 AHGE
T WERET YU aTe 9Edd T
HTAYIHRAT SMGUH B, | TATAD] THATT STATTAITh
AT TERRERHT Ufgect] a9 SAQde  "ed
TTe!, TATIRHT AT HH TR F7g Ay TARTEHT
TRIE® g | [aTaAT Fe@mT Sdfaea d5ars
e AT A 9 ATSHT FATSUH! Ui ITes |
FYTH! AROTH, AR AT T fostetr gie
STATEHH AR EA A TRAdAH T
HiFad T4 ITART g4 sfawg | TErR T fgawm
¥ faazer qoneraTs A WE 9 AT
B | THARU ATSAH EREEAT efqds qArTAf
THIAT G THbHT T [aorell ATITAT THEAT st
HUFT T THA T |

TATAHT TTHI TgdbdT, BX WA T gEATEA

AT UTATETdTs TAaT] qieacel 9T 38R T
SGHRT TET AT ATITT Ter] AT Tqebebl
T | TAATIH qAR, FUT T 63 U ARANH ¥
FAAAT AR §aT [qThl ATTHAHT AT A q4T
ey fasm faamrer arow T g a5 Jig
I qIT FAag aRadq&l [aaq+ ¥ SiraHanr
AT T ATt dfger T RATTd A TaH
AT (qehTa T ATATF B | FATSHE HISABED
AIET T AAA qRFqAd 9 SEH
HlHAT T faiaehl fahrd ¥ TETsd AHEd AT
AHt=adars Ifad ke aEET TS |
STHHT AT STl qar qrew foasm faam, seara
a1 fe=mg Ao, favra faer faamn, Jare fasra
IO, T T FAT ATIRT, =1 are, forar
fafd, ST TFR T FHIIH TiaHg T Eae




foa IcaTadeEES dA=d Fehrd Al G AdH
a1 g | faea faepraesr sgrifted Swew T a1
fAepraE®sl Fawdr 99 IR gie | ey
wEa ¥ fesgaes 9 awuaTRiie WIee
AT TAT ATETDHT G | 99 AT AILATIA afe
ATy IEd AAAR IRATSA TS AT AT
B | STAGTTH TFfead A af R WY
QIR TS AT, | TATTT SATTAAT T STerary
AR AAT AR T TATT, A AT
T AT TATEl AT (AT SeareTEr ST
cicpz S Pl STTdry bt (Climate Resilient)
fesrem oIumTeH, 9T a9 HiG® Gar{arT Jorrer
NEIN Tﬁ, Glacial Lake Outburst Floods (GLOF)
7 afeRreR SifEH HeATsd T, Tebfeqd  Golieh!
fapTEaTs gaga T AILIRAT F |

TEFTH TATSH FEH AA A Afes ERa
BTSS! [ITHHT AT TS Groide ATl T
TARMT B ST AT AH BTegred Ald, 050
THA ATETH @ | fagd STt T ek arege,
THITAT ¥ A HREAHT A Ad oot 9 I¢97
wH B | fava 7 gfed qaranaw TR Tadr
afRaaHel FATTTT FER AIAATS [FATI TR
gregradal fabE T faearar Afg @gd ATt
ATAYTRAT &1 | TFHT AT FISHTTST fqvafaameraer
JTGTAT U fATRr qrges | AT AT [ATHT
FISHTST faeafaaTearaaiT eTEgieTT JcaTad qwawdT
T URATTATHT FEhd TH @ AT BIGHIS
feafaameaed  Green Hydrogen Lab ¥ &
TEARTHT TehTd TR B |

EEEIR I E R EICIE GG GU G I B L E
ARG T FRRINET FAAE

AT FA q0 AfKes ¢

Q) SAEg 9REdqd Alfd, 0% SdiEggd T
Sl & STAary IcAreiie AT T ity
YIRS FaET |

) AT TG ifd, 098 : TR TEITART
T GIe GREATHT ST faet e ey / SreAtaad
ATITSTAT ATATARITHAT FATS |

3)  ATATERY WAV UH, R0 : FHAu FeArawd
AT T A EIANEE 9 ST
AT |

¥) fauq SifEgw  =A@R q9r e U,
R0OY : GAHEAT JUrTell, faqg sreedras H=
q3E T |

AR FEA AT AIRUSEE
q) YR FERET, 09K

(NDC) & FqergdT | ATl NDC A=vTa e

Sl IATEA YAgA, TAarg Akd  FIol

HTOT 9 AT eAmfe g g

(aN

) fava S /ufedr #1 WURUgEwE  WetaEd
ATATSTAT  FATATHT  ATaATaRoa T GrHISTh

W ITIEE qqAFET T |

3 IEE _BHAS (A 094-R030) : FeAIId
IFATHT 3 Fasdl YUTedl, SaH e s
AT AT |

b1 112 o A R LB k1 A R

q9) Climate Resilient Hydropower Guideline (World
Bank, ADB, ICIMOD @fe)

R) Hydropower Sustainability Assessment Protocol
(HSAP) : SIdT SiIfaH HATSA FHTAL |

3) Environmental and Social Impact Assessment
Guidelines : (Nepal/ADB/IFC)

AT, AT AREAdT qHBA [q9aehl FTHRT
THAT AUH G | TAarg AREdTH qqT ST
TG TEIATIATE FATwRT T&T THIAT T AT
HA TR AT HAFEE AUH G | TAATY TRATATS
T G ATTITH] BTHT STEAT HAeb! &TAAT A3
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B3 AAEHATH JUTIE® ATAFIT AT TTH T Y)
AR A€ g BTl ffaded areaar & |
Climate Justice TaH IHHT TNT faea T gaw
e TSR ATAIAHAT &7 | A1 AATABT SAraaa

fAel W=, Sl I "aTAsh! qaERe qwd"
HEH T qdT (T g THETHT Haral T

AT IREATH ~ATHLITHT I[OMcHE Fd T qATIA

qF, |

= Qe

Q) fafsfafear : Serary afad ofds

) U AR sargH fafd k09 7 30
HT YRIRTT o qoT fastewmedl feoqoft

3 wteaqR afeEr fafg 09 dwo§ WM
TRIRTA ST QTR ATeAE

¥)  FF qUT ATArER HeATagane (arae] FHgHr

ARG ISEER A

90)
9)
9)
R

?)

ﬁwfvneﬁﬂwwmﬁz@mwmﬁrmh

® dY 3¢ @3USH 9 @ W& 1R / y/ fwma / VIDYUT

TR FGETT, 06

AT ATSTAT ATRT TAT AN Tl Fred
TIT faq ATANTETE JHIRT Jiqaedes
i FFer 059 /5%

AT, WSR/53 Bl AU TRHRBl Fqoid
TJITA

ETATTHRT HIT qFIATE®H qiqaad  qdTl
PIEHIEERS

it ATy qivaas Hid, 0%
“TARHTIT el Y T ST, 034
UNFCCC & alfte Jiqae-es

T FLHRPT AT H Foid AT Medium Term
Expenditure Framework -MTEF

Sendai Framework for Disaster Risk Reduction
(2015-2030)




AdRAUol

faza J=an

220 kV Transmission Line Project

3ileloG VST
§F

Borang-Naubise (Ratmate)

P ot

g faad qomelt & 9T T9TRT IR AATAB]
JANhdeedls  Adieg= [99d  ATIdHl dgo
gttea T, FEd e IANE® T AR
Tiataiges MR F=amad T d9gd | faEa
JUITATRT Tddheed! (Power System Components)
W IH T=HAl AT Hewdqul g, ik
fereaaeira fa=[a maia W e T [ea Jomedres
FgAeEdrg 99 dfqare SRmeH afedre | a9
AFATHTCHE  FHA (Preventive Maintenance) ™
T qATAT TASS, T A (a2 TOmeATHT
HaheEdhl AT (Equipment Lifespan) AT
HEd e | T G A T9 @A, I Hleds
TR A& (High-voltage Substation) T TH@
Udke® W T Line Bay ¥ Transformer Bay
AT GANT TR JIHIUEEH el Placement T
Orientation T aTCHT =I=1 Tlﬁ_{cﬁr qry Jqer JOTTAT
(Protection System) g& ST€iq T HHAT AqAFA
TR PR A AT e S= R 7

R fag@ waw=

fe@ Faee [a=a@ ol U afaeT wifatas
fafqer  afewTor (Electrical Parameters) &&ehl
YTV, fAo=aor, yarer, T fgaRer gtRar 3fed
AP TFI TS, | I9 @A & STAT 3=
Teds TR AR TEIIAT Hiegd TR
B, fFaT aae faed Yol GREATHT FeeaT
ZAT feea AT grg | A9, TERU FIEEITART
AT (Healthiness) AT ATAYTF §rg, S
T gl U (Stability) ¥ faeaEEarn
(Reliability) IHR=rd TEw; |

JTHTITAT TAT TR GIEI el AT TqT
(Busbar) HI=HT! T®T (Orientation) &I ATATHT
FHTeRa e, S A+ gebreear faarfsa gwen |

%) Single Bus System

) Single Bus with Bus Sectionalizer System
) Main and Transfer Bus System

") Double Breaker Bus System

g) Double Breaker Bus with Bus Sectionalizer
System
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=) One and Half Breaker Bus System

%) Double Bus System with Bypass Isolators

ST)  Ring Main Bus System

%) Mesh Bus System T& S@HT {999 AT AT
AT TR THY El (Line and Transformer Bay)
AT YART TRA IRET FI (Protection Setup),
Y fAeieEH TANT TR TFUEEEHT T
T MG (Placement) ¥ T&%T (Orientation)
T SATCAT == TRTH T |

) YHRY YGRS Line Bay

HTHTIT AR Line Bay #HT Incoming 34l
Outgoing g dTE Bus aw gl Fig. 1 |1 3@y
ATIHR AT afeer Lightning Arrester (LA),
Capacitive Voltage Transformer (CVT), Line Isolator,
Current Transformer (CT), Circuit Breaker (CB), Bus
Isolator &% TAXIITTHT Bus T ST |

132 KWV Bus -1

132 kKW [3us - 11 T

Bus 11 T l
I35 /@/

I3

Bus I
DS

[*1
I

Core-1: Cl.: PS

Core=11; C1.: 0.2

Core-111: CL: PS

Core-1%: C1.: 5120

N N . o B . Y

—1=

4.
T P2
Line DS ,GZ{\_ﬂ_

—C

CWTT

Core-%V:CL.: 53P20

| N
———
. v

Fig. 1: SLD of 132 kV Line Bay.

JAR ATETAT % Lightning Strike T&I & A
ITATE Line Conductor AT FaXEITH  FaATHT
GECIRIGECE R Lightning 9T Surge Arrester Bl

gered TRUH §7 |

o TY 3t e AT 9 e WK 03 / y/ fama /VIDYUT

Fig. 2: SLD and Layout for the Placement of CT
and CB in Line Bay.

CVT T9T CT &%l T4 HALLTAT Measurement,
Metering TdT Protection HTHE®H! ATHT TR,
STqHT AT faeqa == 9 TRTH G | Line
Isolator AT Earth Switch T eI Jw Fewaqol
g9, [hA9™ T¥A ATSTHI TEH Charging current
TATSA AT Earth T% 3139 Hed T4 | AL H
Line Bay AT ST€TM g Protection Setup @ aT<HT
== 94 CTT CB & F&l Placement & aT<HT
99 Y g9, 99 Fig. 2 ATRd F¥RTSA @ITTUHT
% | 9fedr SLD ¥ Layout of 3@T1Sd, % CT ¥ CB
A=A Line Isolator IM@UHI &, Wik &€l SLD
7 Layout BT CB ¥ CT U3¢ TITHT FATedd o |
Fo AT g9 YFRFHT TEAEE IoF Sleds TR
HALEITEEHA] TWhl G, TR B G II<h &7

J9  I=IHT  Line Protection Relay ¥ Busbar
Protection Relay % Detection Zone, CT o€ &
g TP, CT TS CB ®I Afweh, M9 My g
YIS e TUT &7 | T AT 33 ITHUEE
Afs g wIEEAE £ |

CVT & &1 W&, JqTs ATl a9 a5 (Line
Entry Point) |1 M@ S9gH &g, [hadd Tdd




ATSH] ARl UfgaTd T3 Energized U AT
SATSA "ebd fad FEANT TATS G, |

E nfr, CT &l Primary side HT 7eh! P1 terminal
JIEIH! Busbar % Aq&T T P2 terminal, Bus
e QN (AR Th) ] T AR A |
CT HT Taegehdl aHITTH Metering d9IT Protection
core E&H! FAXT T Fib=x, T A CT & Core
g%l Accuracy Class AR IUH JUART (a1
Protection Functions &I T Wiwg  (fasqa
HAITH! ATNT IEC-61869) |

TG FEHAT AH] Hewdqu FT F 9T Bl AW
Power System ¥R(&Td 9 FATHAT ¥l I1F: CT
Tl FRETUCATE ARATS T (TG ATl i

- Busbar Differential Protection) H AT ATZH
ThET CT Core (Core |) FIANT ITHEE I AT
e (ST&T 21-Distance Protection, 59- Overvoltage
Protection, 27-Undervoltage Protection, 67-Direction

Overcurrent Protection, 67N-Directional Earthfault
Protection, ScATE) & WATNT T dhHebl CT
Core (Core V) TART Tl_iﬁ'\“[, W9 &l CT Core
g&ehT ATEHT F 9 Unprotected Zone T2 |

Fig. 3 &l aTdT ANTHT WY ATER CT core &%
el dlRelel g« &l CT & Core && ATTAT
Unprotected Zone &9 WT+g, S¥ &l CT Failure
qfi g9 ¥dg | q99d, Protection System @ Basic
Philosophy &¥1g g I Overlapping Zone !
JHAR=aar T IT AR d@ey A AR CT core

HART & D) | Tt TGHFT Fel dA9d Ah T

GIiTTeT & |

8% ST Protection SLD #T CT core &I THATC
Randomly ¥l If@ws W&l AU Protection
Function &I ®TNT &adt Accuracy Class KIERIE]
e feg=8 dY¥ Core &I Correct Position @T%
AR v, | ISRl AT, Fig. 3 T 93%
&1, gl gqraTg oA T@reuar T, el g
AT ATSAD! ATNT &l TALehT FRET TaTH T,
q¥ el ford (B) CT & Core &%l & 9
SATTHT AL h] T |

1
LA

g ot
Lise D et
Cave 2 F3 = 'I"’?‘?
e o . 2 - e
2 § ez | s
L 4 | o ol
" |  Coe :Spee
a0 1 i
F Cwlvin2 i i T T T I G T S oy ey
T Cmveps ——iER T Cexvirs T |
| 135 & &)
: |
Unprotected I |
aomes withip o0 ez
the LT coees |
|Buil B |
} F—1
Dras] 5 | Dl 0% .-*:"
BB D5~ B i1 D15
| Bun | Bun

Fig. 3: lllustration of Unprotected Zone in CT.

fgeTr T T2 Component &&eh! e (W& 87B

g&bl el AT TH qob THT AT AT, |

a9, AT 9f THT A &1 {6 CT &I Star Point
T Zone TH A& S d% Protection System JIRT
TTIYUeRT B, | IITERTRT ATHT, Distance Protection (21)
TSR] AT 2T, A TR AT YANT TR CT
Core @[ Star Point @Tgd T <|19'1L{%§,, A Busbar
Differential Protection (87B) WaZIITHHT &kl Bus
BT ATNT 2T, AT TFHT AT FAWT TR CT Core
FI Star Point AETHH Bus dh €IS, |

TR AL TTHT 3= HAledsl (High Voltage) &1
TS qAT IFARHE® dTed Local Supply T ATRT
AT Hiedsl (Medium Voltage) wHe®T fafqeT
ATET qIT ITARH ThEte® CHl grgd, STl
HMHTICT JANT 84 Protection T9T Metering Setup
Fig. 4 AT I@TETH F |

—r TIAV bt —t
|
oy | CE
#01 P
Coot, | BIIAR (Y] oot - IRHETHIVAR-GO Y
el | . PR Wiy el o ol
- From 55 Sk From 5%
Coetl, 1) 3 anag :.'-'T-u~:r'T Core ll —i G ﬂ:fzfl L b
CL e cusen
S LA )
HV-30 - //
'-i:' o ! LVH l -
= = e E L
z z _.ﬁ LA w4
m J TN J
BT T 5%
]—“"__L' N foodins
1RV
T

Fig. 4: SLD of 33 kV Line and Transformer Feeder.
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) TERI YIRYAH Transformer Bay ) Magnetizing inrush proof feature achieved
through intentional time delay.

Power Transformer fa=[@ TIRTEAT (End Users) &
TSR FAHT HeTa U q9T FAELMTH IJTA
g1 IUFRUEE el FoIdwal Hedll SUHT 2 |
T ATedsTelTg Step-up ¥ Step-down T+ o T
TS A= T FATATEd @ | TqF TR Gea af AT
fedTere UhaH Hewdqul g1 S+s, | Fig. 5 T 3@13Q
¥TER 132/33 kV, 30 MVA Power Transformer & <[ Y type winding HT @I &4, Restricted Earth
T Primary Protection T @IRT 87T-Transformer Fault Protection #l H&I ATITHATER HEATTAR
Differential Protection %[ YA Ti¢ws 9 Backup  7&aT & |

Protection @I HTNT |THTRIAAT Over-current TT
Earth-fault Protection @I JIRT g, |

) Have an adjustable or multi-bias setting and

adjustable operating current.

&) Operating time not greater than 30 milli seconds
at 5 times of setting.

=) Facility for ratio and phase angle correction.

%) Single pole type.

d) Operating sensitivity of at least 10% of nominal

current.
RES] a%as, Differential Protection &I H&I

HTAYTFAEE TFTTAR L G |

) Provision of suitable non-linear resistor to limit
the peak voltage during in-zone faults in case

%) Triple pole with individual phase indication. of high impedance type.
@) Unrestrained instantaneous high-set over ©) Shall be high or low impedance principle type.

current units, not operating during inrush.

fr
_|"_3'j'\
132 kV BUS -1 = & L
BHE
=
(M) =L =
# ] e
o 4 |
=L “w;m | B
* _]— i
v —i =
AW} 9 =
132V BUS-1 = T ;i
P
132 KV 5F6 CB, 12504, 11.5kA, TPO [
* Pl
CORE - I: 600-300-15001 A, PS5 i i RS . = P
enrl oo amlase ] WES
CORFE - 11 600-300-1 8001 A, 0,25 | TV }-’.'1".1')H(-:"_1"'_""_|ﬁ'f:'ﬁ;“&3' Y]
CORE - [11: 600-300-150/1 A, 15 ] )

— o« [EDGIN) G0BE)
CORE - IV 600-300-15001 A, $P20 BUISIN) GOBE
CORE - W2 600-300-15001 A, IS T qu

LA, 120 kV, 10 kA —am—] P2

Hv-BCT: 180 & 4 EDEHD GELD )|

POWER TRAFO -
1M1 A
13033 KV, 24230 MVA {/E’_

152 kY BUS SEL. OV

=

Yoot ”}—I_nll

LW-BOT: &1 A

LA DKV, 10k B8 o,

| (57 (6TH) EOBE

CORE-IL, SOH-HN0 LA, P

COREAL 500400/1A,02 o= V3D)| {MWHEVARHE %
* Pl 1 I I =0
. = o
33KV VOHE, 12504, 25kA e =
DS, 33KV, 12504, 25 kA M) ZEQY
313 KV BUS =ET

Fig. 5: SLD for Protection of Power Transformer.
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FTTT SSHT Power Transformer &1 Primary [31 A. Rahman, O. Yimaz, O. Vaze, and

Protection TS Duplication 9f TRUHI dTEws, A. Mandal, “Smart Substation Control and
JrOTIAAT TT T T &7 a7 ¥00 & dT. el Protection Facilitating the Virtualization of
ATAHT TS 89 I-GHIHIHI &FAT Protection Multiple Protection and Control," in 2023
and Monitoring Q;,n—é g—g FaT Group T IS IEEE International Conference on Energy
T G | IR0 & 0. Wledsl eIl ghAT A Technologies for Future Grids (ETFG), 3-6 Dec.
Al FALAH! A ATAR T Fidbwg | Group 2023, pp. 1-6.

Protection ST ST IFAHIATAT I AT DC

. [4] “IEEE Standard for Electrical Power System
source T T T | Device Function Numbers, Acronyms, and
References: Contact Designations," IEEE Std C37.2-2022
(Revision of IEEE Std C37.2-2008), pp. 1-63,

[1] A. Mandal et al., “A Substation Automation
2022.

System Architecture for Migrating from

Decentralized to Centralized Protection [5] “Instrument Transformers — Part 2: Additional

and Control in Smart Substations," IEEE Requirements for Current Transformers”,
Transactions on Industry Applications, vol. 61, IEC 61869-2, Edition 1.0, International
no. 3, pp. 5173-5186, May-June 2025. Electrotechnical Commission, pp. 1-144, 2012.

[2] A. Mandal, K. M. Muttagi, M. R. Islam and [6] “IEEE Guide for Protecting Power Transformers,"
D. Sutanto, “Solid-State Power Substations for IEEE Std C37.91-2008 (Revision of IEEE Std
Future Power Grids," in IEEE Transactions on C37.91-2000), pp. 1-139, 2008.

Industry Applications, vol. 61, no. 1, pp. 1055-
1067, Jan.-Feb. 2025.
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GAAT grafaerl fad@d AT A SiEd 97 Fes
TUH B | T &FAT ATSH qAT qAT GrATerel TANTA
JqT AE®rS qieheh] Jeoididd G T3l
TE TTH G | AT G G Fasplad geem e
TARE! qatd 745G Ufatdgsl qHE 9=
JAT YT TRBRA TR [flae F9Td hHash
FETRHT FTT UTT FATIRT AT =T T AT
3 |

ET eTerifer aSTRAT HWatee @fed T TAr 99
5G Compatible fe &7/&red W dled T | 5G
Compatible ITFIUEE el ARl TAATHT HEM
aff 99 A | & & d AT 5G Fiatd 7 qqTeAeR
TREHHT HIT T &l A HEATSd "Aeabal 4G yiarg
THATHT 8RB | del quAY A9 3G dATE 4G
ieferAT TUHT BT | R Aol ATSA ANIHl 5G Tiaid
F HATSA JTaHHT AT AT @ T 7 Al BT &
T & HEdl THE Il 7 FEd AU AXBRA
AT grafrel I=AAH TART T 97T ATMGF 4T
AR FHIGHT TedNT TATST ATTH FAEH
fefsteer Aurer wwas 0% *T fasbraar g
TATSH Fa AR aAT TF AGHT JTHAT ==
TR

5G gfafe YwaT eTHT JTHT &IAT 4G *I [Faiad &9
TR T TG | AR AT ATTHT AT AT S | AT U

o TY 3t e AT 9 e WK 03 / y/ fama /VIDYUT

FRRIBATATS IO TTHT FTTer] &THAT e, | FFar aqr
FA TR A qhg AT 8134, Al T Frae
TART T qfFraTs |7 A9 A9 STHT G A,
SN ¥ S qeArarg F aqe AT T8 |

Tl U3l (=TT 337 g, & 5G Wialey Hiargdases
AT AT 81 7 TG AT (deked B2 | HidZd
w79 yfatger wea faw 7 gawer dfed
JYHIU AT &1 | T TSN ATHN had T3l
FA FAT ATIAHT AT AT FACHI &1 et
T a9, Ih, WU, HR I THRHT JaART Ao,
TET TR 5G TTAfd hael THIE RIS fFal awrs
AT ATTH Bred, T T TSl AR TAldr &l
STHETT AT AT giafg ¥ IANTe® HA{
gG | HIEATSd ®IF T AT SHITGEEAB] TIeT AT
fewam = 27 |

5G Jfafg & & W TEEHT Pel IRANEE a&r
Eoll

56 HIATed [g9de JAT UM IHE  FArs
FATARH FFIA T Graterehl ST JXar qredrdr
ﬁ ~ & |

"5G is more than just the next generation of wireless;
it is a unified platform that is more capable than
4G. It will elevate the mobile experience to new
levels, but its true potential is in its ability to connect
virtually everyone and everything together, including

machines, objects, and devices, with extreme speed,
low latency, and high reliability."




faFRIfEad TRl ARt gEaTd 56
gfafy g o1t fAmfafed sdes dredl @ |

ITU's definition is not a sentence but a set of
technical specifications, including:

e Peak Data Rate: Up to 20 Gbps downlink and
10 Gbps uplink.

e User Experienced Data Rate: 100 Mbps
downlink and 50 Mbps uplink everywhere.

e Latency: As low as 1 millisecond (ms) for
critical communications.

e Connection Density: Ability to support 1
million devices per square kilometer.

e Mobility: Maintaining seamless connections
at speeds up to 500 km/h (e.g., on high-speed
trains).

o Energy Efficiency: A significant reduction in

network energy consumption.

Why it's famous: This is the ultimate benchmark. If a
technology doesn't meet the IMT-2020 requirements,
it cannot technically be called 5G.

AifaeRr aftdToTE® AT TRl & AT &g A
Sfeif@d oTde® 9T WU A A1 Jafgars 56
AT | T Gidieepl TN AT J=ATgAE ATHT
TRISS, | T T AT Arerehl FrIeaers AT
I9g, ATAE ¥ AR qar §R T ARE e
FHEATE AT T, [Feagq-aar ¥ erAare
qg J&IT 6 |

5G fafaet 9\ Hewaqui T 7&T faervar fHwrar
Exll

%. AG qF Td  (eMBB-Enhanced Mobile
Broadband)
2 AT 4G 9= HXT Q0 @ 00 IuTEFEH
fBal &7 T3 | &I Fel FHUESH (HD- High
Definition) T FAT=T SrIAArE T Fa, ferer
F TRIE (Buffering) 4k/8k fafearer amv
[ 9%, FSe WHS a1 VR T AR STl
I=A ATSEAT HAMMed TrAdTTe® dgol SqHT
TATSH Aleh TS |

g. gAdqH &TS (URLLC - Ultra Reliable Low-

Latency Communication)

AT ATH JUES F fewregars e
feuafy @@ gfafear faq awmsy a9a & |
STl qUTE 4G HAFHT FT T&T UG TR
F AP ATHIH TH ¥0-40 [HiadHue
AN AT 5G AT AT T FA § MAfadebue ar
AT FH &7 g | AT Feepl TS 25 a1
eepTer gfafsrar St & | awa fasroarar e
SHANAT PR, AHA el o db ANI, I
TIXTHT ATET UIST S [THIE Tl bl
AT T AARATHT 8X Hewa o &g |

T U U2h 8¢ SURRUEE WIS &HAT (mMTC-

Massive Machine Type Communication)

5G of Uk Tk BRI, ATl HRTHEEHTE
ST &9ar e | AYAT TG Aedbd Uid
TTRATTITAT QO ATETRT TET FTBIUEEATS
THATT TS GAAT ATITA-YITT T &THAT el
qFG | 5G 1 AT fadiodrel gredde oa% fagd
(IoT) T ATIRUATS  ATATRATAT  TGorAeATS
I Fifad g1 |

JeAX Traddd d% (989 (loT) W&l el
T 997 3feateT s | (oT) AeIehl ETHT ik
ST &Y TEE® T~ U o, R,
fa Y., T INTHT FARTES, GHT qrIE®
TTHIE elee®, o7 dR § Uh I
STITSUR I T T, AT ITHIUA =Y STl
g ¥ TATERT SIS TG | TS 9TER,
e W, WE FHY T ATIRUEE  Tel
farsTorqraT smanted S |

5G o FFYIY WeEad T TAArE 9 G T

q. FATSS HF(EG : FATISHT AT Application
FEATS A TSN TS s, | fewred ¥ wree
QRATT T ATEH YETH qowd T THTEHTE
AT & |
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Dwaipayan Regmi
Deputy Manager
Rastriya Banijya Bank Limited

Introduction

Naturally endowed with a potential of over
83,000 MW, out of which 42,000 MW is
considered to be economically feasible,
Hydropower does have massive potential in
the Nepalese context. The whole installed
capacity of around 3600MW holds the
major generational approach, dominated
by hydropower. The major shift from their
power-deficient country would look into the
major approach where it is a net electricity
exporter during the wet seasons. This
exports the approach aspect for electricity
for India and aims to expand its regional
market to Bangladesh and beyond. There,
rapid electrification is also on the way, and
over 95% of households have electricity
access. Their demand is expected to grow
due to an increase in urbanization and the
adoption of electrical appliances.

Hydropower Increased the Nepalese
context is often regarded as ‘White Gold’,
which is a key driver for revenue generation,
energy security, and industrial growth.
On being able to develop it sustainably, it
does hold huge prospects and potential for
Nepal’'s Economy.

Derivatives in the Nepalese context are
simply financial contracts whose value is
determined through underlying assets like
stocks, bonds, currencies, commodities,
interest rates, or market indexes. Generally,
they are used for hedging risk for speculative

purposes, seeking profit from the whole set
of price movements (Branger., et al, 2010).
They are generally considered to be futures,
options, forwards, and swaps. The whole
contextofderivativesinthe Nepalese context
looks into the aspect because Nepal’s entire
financial market is still developing, and the
market is not yet formally structured like that
of advanced economies. Although NEPSE
has been dealing with cash and spot-based
transactions, there are informal derivatives
practices that take place in commodity
trading or for hedging through banks
anywhere. They are a powerful financial
tool for covering up risk and for managing
risk. Also, they are powerful enough for
market-based growth. They do represent a
strong opportunity for modernizing the set
of financial systems with careful planning,
education, and regulation practices as well.

An important reason why diversification is
important in the Nepalese context is that
Nepali businesses can protect themselves
from any form of fluctuations in foreign
exchange rates, interestrates, orcommodity
prices. It equally helps in determining future
price trends of commodities like oil, gold,
or agricultural products, too. Introducing
derivatives hereby can work for creating a
deep financial market approach, through
which foreign investors get attracted, and
there can be an improvement in liquidity as
well.
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Electricity Derivatives

Electricity cannot be stored easily like other
commodities. It must be produced and then
should be consumed almost instantly. This
creates price volatility because of demand
and supply. Here, derivatives therefore help
market participants to manage risk in their
way. To overcome this, electricity derivatives
can be a new concept. They are just the
financial contracts whose values are based
on the price of electricity because they allow
suppliers, producers, and large consumers
to hedge the risk of fluctuating prices
(Barone-Adesi and Gigli, 2002). Since
derivatives are contracts whose values
derive from underlying assets, in this case
of Electricity Derivatives, Electricity turns
out to be the underlying asset. So, simply
understanding, electricity derivatives are
financial contracts whose prices are based
on the price of electricity in the market.

Example: A factory would require electricity
every day. If the price suddenly jumps for
them, during winter, and electricity has to be
consumed through fuels, their cost would
increase, and profits might fall. In such a
case, electricity derivatives would help to
lock the price today to be sold in the future.

Understanding the work practices

Electricity derivative is not about delivering
electricity physically, but about settling
price differences. Primarily, the power
producer signs a future contract for selling
10 megawatt hours of electricity at Rs 5000
MWh for next month. So if the actual market
price moves to Rs 6000, they would miss
out on extra profit, but upon protection,
the price drops to Rs 4000. The financial
contract hereby pays the differences,
ensuring a stable amount of revenue, which
would stabilize the prices.

Types
Electricity Forward Contracts

A forward contract can be referred to as
a custom agreement between two parties
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for buying or selling some specific amount
of electricity on a future date. This form
of contract is private and can be flexible
enough, as it is not traded on the exchange
market. They can also be tailored or
customized as per the requirements of both
sides regarding volume, delivery time, and
price (Kholodny, 2000). Apart, they are used
mostly by power producers, large industrial
consumers, or utilities for hedging price
risks. It benefits both buyer and seller in its
way.

Example: A metal factory can realize that
they would require 1000 MWh next month.
So, they can simply sign a contract with
the hydro plant to buy electricity at NPR 20
per unit beforehand. So, whether there is a
shortage of electricity (increased price) or
an overflow of electricity (decreased price),
they both would stick to this price as it brings
certainty among them.

Electricity Futures Contracts

Afutures contract can simply be regarded as
that form of forward which is a standardized
agreement and is traded on an organized
exchange for the buying or selling of
electricity, setting a price for a specific
future period. They are traded on different
power exchanges like Nord Pool in Europe,
NYMEX in the United States, or even Indian
Energy Exchange futures in India. They
are standard contracts by nature and have
fixed dates. They are settled in a financial
manner with participants who would rarely
exchange any differences regarding actual
electricity there.

Example: If a trader buys an electricity
future contract for next month at $50 per
MWh, the real spot price would rise to $55,
where the trader’s profit would be the whole
set of differences.

Electricity Options

Option provides the right, but not any sort
of obligation, for buying or selling electricity
at some agreed price before the specified




date. They are used more for a flexible set
of hedging. Here, they make payment for
the premium, seeking upfront for their right.
It is preferred if someone wants to benefit
while the price moves in a favorable manner.
They are suitable for risk managers and
traders. They are flexible by nature, as per
the requirement.

Example: If a factory buys a call option to
make a purchase of electricity at Rs 9 per
unit, and if the price increases to Rs 12,
they can make use of this option and save
money. But if the price falls to Rs 7 per unit,
they can allow the option contract to expire.

Electricity Swaps

Electricity swap simply can be understood
as the agreement in which two parties
manage to exchange cash flows. Here, if
one party pays a fixed price, the other would
be paying a floating price for electricity,
seeking an agreed volume and time. The
common aspect here is regarding OTC
(Over the counter) power markets. And, it
allows companies to switch between fixed
and floating price-based exposures. They
are useful for renewable energy producers
seeking variable output. They can be
customized as per the requirement, and
it is generally used by producers or large
buyers. There won’t be any form of cash
settlement here.

Example: A wind farm would agree to swap
with a whole industrial buyer where the wind
farm would get paid a fixed price with stable
revenue. An industrial buyer would be
paying market price and would also receive
payments from the swap if market prices go
up, for stabilizing their cost as well.

In Nepal’s Context

Nepal is immature regarding derivative
markets. Nepal also lags in terms of a
powerful exchange market with real-time
spot price discovery. Further, it is dominated
largely by long-term PPAs, and there is no
daily price volatility for trading electricity.

Futures and Options require strict regulation
and would require strong, clear houses. So,
in the absence of a time pricing mechanism
and pricing standards, futures and options
might not be suitable at this point in the
Nepalese market. Swaps do have potential,
but because Forwards are simple bilateral
contracts and are highly flexible, Electricity
forwards are more practical in Nepalese
contexts. This could be a practical starting
point in the Nepalese context from its layer
(Pandey, 2024).

Forward does not require any complex
exchange-based platform at first. They can
turn out to be bilateral agreements between
the Nepal Electricity Authority (NEA) and
independent power producers here. They
are already similar, and Nepal’'s making
long-term Power Purchase Agreements is
just a replication of forward contracts for 15
to 30 years, signifying that they are equally
meaningful here. Apart from considering
Nepal's plan to export more hydropower
to India and Bangladesh, forward contract
helps buyers and sellers lock in prices and
manage currency market risks as well. And,
in all, Forwards are rather easier to introduce
in comparison to the future or options,
making it more feasible and practical from
Nepal’s perspective.

Benefits
Nepal's electricity supply is highly
dependent upon hydropower, which

fluctuates with seasons. There is excess
electricity in wet times where the prices are
low, and during the dry season, there come
around shortages with high prices and a set
of load shedding risks. Considering them,
the following are the major benefits that can
be extracted from it:

e Price Risk Management: All the
parties who are involved - producers,
distributors, and large consumers can
work for hedging against unexpected
price spikes here.

e Revenue Stability: Small or medium
independent power producers (IPPs)
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can manage to secure a stable revenue
by selling future production at their pre-
agreed prices, which clearly reduces
the impact of price drops during surplus
time.

e Encourages Long Term Investment:
There will be more predictable cash
flows, making  hydropower and
transmission projects more bankable.

o Supports Cross-Border Trade: Aiming
to export electricity to India and
Bangladesh, their strength can also be
standardized electricity futures or swaps
there.

e Enhances Market Efficiency: The
derivative market hereby intends to
encourage better pricing discovery for
signaling future supply-based demand
expectations.

o Protects Customers: There will be large
industrial and commercial consumers
who can protect themselves from
sudden tariff hikes. Predictable energy
costs would all help the process,
allowing them to make it easier to plan
operational budgets.

Be it by facilitating renewable integration
or seeking variable renewable energy like
solar, which would be added, the derivatives
would help balance supply-based demand
mismatches. The grid operators would
allow for hedging against their unexpected
generation shortfalls there. Electricity
derivatives would add depth for Nepal’s
nascent commodities and seek out their
financial markets here. Energy Exchange
can also gain traction there. So, if the
hydropower company were to seek a certain
portion of its expected monsoon surplus, the
whole fixed price through a forward contract
would be with a power-based trader as well.

Challenges and Problems

There certainly lies a different set of
challenges that would bring ease to the
process. There is also a lack of a mature
power market as Nepal is operating bilateral
Power Purchase Agreements (PPAs),
and there is no fully functional day-ahead
spot market or real-time electricity trading
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platform. A small number of active power
producers and buyers all intend to limit
market-based participation as well, and in
the absence of enough buyers or sellers, the
derivative instruments will not have sufficient
trading volume for functioning in an efficient
way. There is an absence of awareness and
expertise as well, and there are also lagging
aspects regarding financial literacy. Apart
from Nepal, it lacks a dedicated regulatory
framework for electricity derivatives. There
is no centralized energy exchange that is
fully operational either. At one end, there is
currency and settlement risk, and seasonal
volatility of supply is another issue that
brings uncertainty into the picture.

Conclusion

The whole set of development of electricity
derivatives in Nepal possesses a huge
potential for transforming the whole
nation’s energy-based sector. Considering
the seasonal variation in electricity supply,
considering their price volatility and risks
of shortages, these form of derivatives.
They would all ensure stability of income
for hydropower producers, around the
price of production there. Considering
such seasonal variation in whole electricity
supply, their price volatility and risk-based
shortages, derivatives would offer a
powerful tool for managing the whole set of
uncertainty as well. There certainly lie huge
challenges as Nepal turns out to be an
underdeveloped power market that lacks
regulatory frameworks and limited financial
and technical literacy (Lucia and Schwartz,
2000). There lies weak infrastructure and
poor coordination among the stakeholders.
So, unless Nepal establishes a clear
legal and regulatory foundation, develops
technical infrastructure, and works for
building institutional capacity, the whole
market-based liquidity seeks ways for the
implementation of electricity derivatives,
which turns out to be difficult enough. So,
for enjoying the full benefit of electricity
derivatives, Nepal needs to work from a
very foundational stage itself.




References

Barone-Adesi, G., & Gigli, A. (2002). Electricity Lucia, J., & Schwartz, E. (2000). Electricity

derivatives. SSRN Electronic Journal. prices and power derivatives: Evidence
https://doi.org/10.2139/ssrn.310819 from the Nordic Power Exchange.

Branger, N., Reichmann, O., & Wobben, M. Kholodnyi, V. A. (2000, July). The stochastic
(2010). Pricing electricity derivatives on process for power prices with spikes
an hourly basis. The Journal of Energy and valuation of European contingent
Markets, 3(1). https://doi.org/10.21314/ claims on power (Preprint TXU-
JEM.2010.044 RAG-01/00).

Pandey, R. (2024). Glimpse on spot and
derivative market of electricity and
Nepal’'s hydropower. Journey for

Sustainable Development and Peace
Journal, 2(2), 132—-145. https://doi.
org/10.3126/jsdpj.v2i2.69574

FEOHRT ateT &8

ED fore / VIDYUT o dY 3t e 3SH 9 @ HE 003




Uniting Nepal through federalism:
A SWOT Analysis of Constitution
of Nepal

Bhim Prasad Subedi
Deputy Registrar
Supreme Court of Nepal

Abstract

The Constitutional safeguards, in federal nation,
are only as strong as in their implementation
for protecting unity and integrity by means
of empowering inclusion, managing identity,
nationality, security and governing with
justice. The Constitution of Nepal strategically
balances federalism with unity, and diversity
with integrity. Nepal's Constitution offers robust
provisions to protect national unity, sovereignty,
and security, both in letter and spirit. However,
true protection of these ideals depends not just
on legal clauses, but on political will, inclusive
governance, institutional capability, and civic

engagement.

1. Conceptual Understanding:

The Constitution of Nepal was crafted after a
long political transition, including a decade-
long armed conflict, abolition of monarchy
and the establishment of a federal democratic
republic. One of its central aims is to safeguard

national unity, territorial integrity, sovereignty,

independence and national security. These
the

constitution, and multiple institutions, legal

principles are reflected throughout
provisions, and mechanisms are embedded to
defend them. However, the practical use and
effectiveness of these provisions remain subject
to interpretation, political will, institutional

capacity and evolving threats.

Federalism is a mode of government that
combines a general level of government with
provincial or local level of sub-unit government
while dividing the powers of governing between
the two or more levels of governments. In a
narrow sense, federalism refers to the mode
in which the polity of a state is organized
internally, while in broadest sense the political
scientists use this term federalism preferring to
a multi-layer or pluralistic concept of social and

political life.

According to Daniel Ziblatt' there are four
competing theoretical explanations for adopting
a federal system in a sovereign nation throughout
the world.

1 Ziblatt, Daniel (2008) Structuring the State: The Formation of Italy and Germany and the Puzzle of Federalism,

assessed on 4™ April 2025.
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a. Ideational theories: This theory dealt
that among subunit populations, a greater
ideological commitment to decentralist ideas
makes federalism more likely to be sought

and adopted.

b. Cultural-historical theories: This theory
talked that in societies with culturally or
ethnically fragmented populations,

federalized subunits are more likely to be

favored and adopted.

It dealt that

federalism emerges via a bargaining process

c¢. Social contract theories:

between the center and a periphery. Here, the
center is not powerful enough to dominate
the periphery, but the periphery is not
powerful enough to secede from the center.

d. Infrastructural power theories: It said
that federalism is likely to emerge for the
subunit population that already has highly
developed infrastructures. i.e. they already
are a constitutional, parliamentary, and

administratively modernized state.

The Professor KC Wheare? has mentioned

following six factors in modern federations:

A sense of military insecurity & of the

consequent need for common defense,

¢ A desire to be independent of foreign
power & a realization that only through

union could independence is secured,

« A hope of economic advantage from

union,

% Some political association from

communities concerned prior to their

federal union,

¢ Geographical neighborhood &
% Similarity of political institutions.

He further asserted that the federal result is
only possible by these factors and federalism
sustained by blending these factors with
common language, race or religion or a sense
of common nationality. For instances, the post
1890’s Australia is a campaign of people of the
colonies a feeling as all Australians as well as

Victorians or Queenslanders or like.

The constitution of Nepal clearly depicts the
criteria for allocating power’ among three
tier of government exclusively in schedule 5,
6 and 8 while concurrently in schedule 7 and

9. Accordingly, the task that need national

integrity, currency and monetary policy,
national security and defense, regulation,
setting of standards, external relations,

interprovincial nature of work including project
and infrastructure, research and development
for federal government. The provincial level
government worked in the area of development
of infrastructure, execution of development
projects, and regulation of provincial level
function, coordination among local level with the
province, programs and project encompassing
more than one municipality and district. The
local level governments are assigned with such
task that delivers the services, execution of
local development works and regulation of local

services and activities.

The constitution of Nepal has well adopted
federalism from political side by dividing
sovereign power into three level of government.
The adoption of disintegration model of

federalism has challenged by administration

2 Wheare , K.C, Federal Government. (4th ed.). London : Oxford University Press.(1963)

3 Constitution of Nepal, art. 59(1).
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of federalism along with centralizing tendency
of few traditional political parties for being
expensive and giving the fear of seceding
the nationality into many separate and self
determined unit of government. The traditional
political parties demanding referendum in
against federalism by showing incompetency
of sub national federal governments. Such form
of challenging seems to be developed intensely
if not addressed soon through constitutional
amendment or political consensus by protecting

the value of federation in Nepal.
1.1 National Unity:

The concept of national unity in a federal setup
refers to the sense of collective identity, shared
purpose, and solidarity among the diverse
states or regions of a country, even while they
retain significant political and administrative
autonomy. It is about maintaining cohesion
and a unified national identity, despite the
decentralized distribution of powers that

characterizes federalism.

In a federal system, power is constitutionally
divided between a central (national) government
and regional (state/provincial) governments.
Each level of government has autonomy in
certain areas, which allows for local self-
governance while remaining part of a larger

political entity.

Federal setups often exist in diverse societies,
where differences in language, culture, ethnicity,
or religion are pronounced. The national unity is
both a goal and a challenge. Without a strong
sense of national unity the regions may push
for autonomy beyond federal limits national
identity diluted & political instability may
arise. National unity ensures that while regions

enjoy autonomy, they still feel part of a larger
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nation, uphold shared values and institutions
& participate in collective goals. Many nations
has maintained their national unity in their own
ways like India, with its diverse population,
the federal system allows linguistic and cultural
autonomy while promoting unity through
common institutions and a shared constitution.
In United States of America, the states have
autonomy, but their identity and institutions
(e.g., presidency, federal courts) unify the
country and Canada applied balance between
Quebec’s distinct identity and national unity has

been a defining feature of its federalism.

But, the challenges faced by nation while
implementing federalism may face ethnic
or linguistic nationalism in specific regions
or economic inequality among states or
political conflicts between central and regional
governments or Secessionist movements
by taking caste or racial groupings etc. For
solving such types of tensions many nations
has carefully practiced and preserved both
diversity and unity as per their need or organic
ways. So, national unity is not about uniformity;
it is about cohesion in diversity. It requires a
delicate balance between regional autonomy
and national integrity that is achieved through
mutual respect, constitutional commitment, and

inclusive governance.
1.2 Territorial Integrity:

Territorial integrity refers to the principle that
a state has the right to maintain its existing
borders and territory against external aggression
or internal division. It implies that no part
of a country can be separated or taken away
without its consent, and that the country’s
are

physical boundaries legally protected

The most remarkable reason

and inviolable.




for territorial integrity is for preservation of
national sovereignty, for ensuring political
stability, for protecting national resources and
identity, for promoting international peace &
order etc. The legal basis of territorial integrity
was explained in international law also. The
important international documents that dealt
about territorial integrity are United Nations
Charter, where the provisions that prohibit the
use of force against the territorial integrity or
political independence of any state and other
international treaties and conventions respect
instruments

for territorial integrity. These

has recognized globally through various
agreements, reinforcing non-intervention and
peaceful coexistence. But, the issue of territorial
integrity in federal nation was challenged by
either external aggression (invasion or military
occupation by another country) or internal
separatism (ethnic, religious or regional groups
demanding independence) or border disputes
(conflicts with neighboring countries over
unclear or contested boundaries) or terrorism
and insurgency (armed groups seeking to

weaken national unity).
1.3 National Security:

Security 1s an imperative issue for the survival
of any state. Lack of security is a compromise
on the peace and well-being of state and its
inhabitants. At the macro-level, state security
must be geared towards ensuring territorial
integrity and sovereignty. The concept of
security is all-encompassing and is required for
combating food insecurity, lack of housing, poor
health and education system, natural disasters,

terrorism and extremism.

The Concept of Security in its traditional sense
represents as military security. But in modern
respect it referred to the threats against the
crucial values of states like territorial integrity
and political sovereignty through improved
national weapons and armament mechanisms,
strategic  alliances, military deployment,
adversarial management, nuclear weapons, etc.
However, the widening of the concept of security
envelop political, economic, and environmental
and identity as contemporary determinants of
state security. The other dimension of security
accounts for human beings. The term human
security understands

and analyses global

vulnerabilities along with challenging the
traditional determinants of national security,
especially military security, by arguing that
security must be assessed at human level instead
of national level. That is the human security
entails not just procurement and development
of arms but development of human beings, their

livelihood and community.

National security is a sensitive and a multifaceted
issue. Every country is built on its originality
and priorities. Security of a nation encompasses
sovereignty, national integrity, social, economic,
cultural, and humanitarian aspects. National
security is affected by the foreign policy of the
nation, policy on internal peace and order, ideas
on social security and implementation. National
security also covers issues like protecting
the citizens of one’s country and maintaining
reasonable secrecy regarding national interests.
Wagle* opined that Nepal is now in the process
of transforming from a feudal and unitary state
into a plural, democratic, multi-ethnic, federal,

and secular one ... the definition of national unity

4  Wagle, G. S. (2009). “National Security Policy and Role of National Security Council”, in Bhattarai, R. & Cave,
R. (eds.) Changing Security Dynamics in Nepal: A Collection of Essays, Kathmandu: Nepal Institute for Policy

Studies.
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and security has widened (so) national security
policy needs to be refined in changed political
landscape, safeguarding Nepal’s national values
and identity, based on national consensus
following comprehensive consultation with

various stakeholders in society.

2. SWOT Analysis of National Unity,
Territorial Integrity, and National

Security in Nepal
2.1 Strengths:

The Preamble of the Constitution® expressed
the commitment to safeguard the freedom,
sovereignty, territorial integrity, national
unity, independence and dignity of Nepal.

It sets a normative foundation for unity and
sovereignty as non-negotiable national values.

The Constitution® declares that Nepal as an
independent, indivisible, sovereign, secular,
inclusive, democratic, socialism-oriented,
federal democratic republican state.” It also
emphasizes indivisibility and sovereignty as

foundational elements.

The Constitution’ also specifies the territory
of Nepal that comprises the 125,000 square
kilometers existing before the promulgation of
this Constitution. It also provides a legal shield
for territorial integrity and basis for boundary
(e.g. Lipulekh, Kalapani). The

Constitution *also talked about the Citizenship,

disputes

National Flag, Anthem, Emblem and Language

5 Id at Preamble
6 Id at art.4

7 Id at art.5

8 Id atart. 6to 9
9 Id at art.51(1)
10 Id at art.51(4)
11 Id at art.267

12 Id at art. 266
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by establishing national symbols and identity
essential for unity in diversity and Promoting
Nepali as the official language but protects
linguistic pluralism. The constitution, in its
part five, has provisioned about the Directive
Principles, Policies, and Obligations of the State
to address the unity and security of Nepal.

National Unity” strengthened through protecting

sovereignty, integrity, independence, and
dignity and developing a harmonious society
through mutual respect of diversity. The
political and governance policy was designed
by emphasizing the participatory democracy,
decentralization, and good governance as tools
for national cohesion. The defense and security
policy'® has mandated to maintain national unity
and integrity along with protection of borders,
ensure peace and order, and develop national
security forces under democratic control by

means of loyalty to the Constitution.

The Constitution has also made provision of
Nepal Army and National Security Bodies for
national unity, territorial integrity and national
security within the Nepal. Nepal Army'!, as a
security institution, worked as national army
under democratic civilian control, deployed only
as per council of ministers’ recommendation and
committed to national independence, integrity,
and sovereignty of nation. Similarly, National
Security Council'”? working for advising
government on national security and army

deployment chaired by prime minister including




key ministers and army chief of government
of Nepal. The national Security Council was
central to strategic security decisions but is often
politically influenced and lacks an independent
strategic doctrine.

The Constitution!?® provisioned for constitutional

amendments and territorial Integrity. For
any change to territory of state have required
2/3rd majority in federal parliament and
consent of affected province. This provision
has provided strong constitutional safeguards
against arbitrary boundary changes in territory
of Nepal. Similarly, the judicial provision'
has empowered court to strike down laws and
actions that threaten national unity or violate
constitutional principles and settle disputes

among different levels of government.
2.2 Weaknesses:

The most remarkable challenges faced by
federal Nepal is weak implementation of federal
constitution since its promulgation. Mostly such
challenges observed by delay implementation of
administrative federalism, centralized mindset,
sluggish bureaucracy, political meddling, and
reluctance of functioning of intergovernmental
institutions like inter provincial council, national
coordination council, provincial coordination
council etc. The major hurdles while maintaining

unity in diversity in federal Nepal observed are:

Centralization of Security: The provinces lack
control over security that weaken autonomy in

crisis of security issues.

Political Manipulation: The national symbols
and unity are politicized due to identity politics
and state restructuring debate or naming of

provinces

13 Id at art. 274
14 Id. at art. 133, 139 & 144.

Border Disputes: The article 5 of constitution
clearly mentioned the legality issues. But
due to weak diplomatic policies and strategic
infrastructure challenged the borders with

neighboring nations experienced in Kalapani

case.
Civil-Military Ambiguity: While
constitutionally under control, the army

has occasionally exerted informal political

influence, especially in post-conflict transitions.

of
recognized principle,

Implementation Inclusion:  Though
but

the exclusion of marginalized groups and

constitutionally

domination of creamy layers in power structures

fuels discontent and threatens unity

National Security Policy: There lacks clear,
publicly debated strategic doctrine or long-term

planning on security policy.
2.3 Opportunities:

Nepal is a landlocked federal state and is often
regarded as a yam between two boulders.
Politically, it means that Nepal must strategize
itself in a way that prevents it from being
attacked by either of the two powerful states
by maintaining a positive attitude and foster
friendship and cooperation with its neighbors,
diplomatically balance them and grow with
their support. At a global arena, Nepal needs to
keep its doors open to the changing times for
security of nation.

The article 51 of the Constitution of Nepal
covers the policy of national unity and security.
As per the Constitution, Nepal shall pursue the
policies relating to national unity and national
sovereignty to keep the national unity intact,

while protecting the freedom, sovereignty,
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territorial integrity and independence of Nepal.
It also aims to promote the national unity
while developing mutual cooperative relations
between the Federal Units by maintaining mutual
cohesion, harmony and solidarity between
different castes, religions, tribes, cultures and
communities. Apart from these, it also aims to
maintain law and order by developing a national
security system and guarantee the overall human
security system. Based on national security
policies, the security organs will be made which
would include the Nepal Army, Nepal Police
and Armed Police Force with competent and
strong professionals. The policy also aims to
make proper use of the knowledge, skills and
experience of former public employees in the
interest of the nation and keep the citizens ready
and competent to serve the nation as and when

necessary.

The Constitution of Nepal has made several
important provisions to maintain national unity,
ensure territorial integrity, and safeguard national
security. Nepal being a newly federalized and
multi-ethnic state, the Constitution aims to
balance ethnic and regional diversity with the

unity and sovereignty of the nation.
2.3.1 National Unity:

The preamble of the constitution expressed a
commitment to unity in diversity, embracing the
multi-ethnic, multilingual, multi-religious, and
multicultural nature of Nepali society. It also
declared Nepal as an independent, indivisible,
sovereign, secular, inclusive, and democratic

country.

All citizens are equal under the law, with
common Nepali citizenship. The Article 10 of
constitution expressed that No Nepali citizen
shall be denied the right to obtain citizenship.
Similarly, the national symbols (flag, anthem,
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language) are emphasized to promote shared

identity among nationalities.

The article 6 & 7 of constitution of Nepal has
expressed official language and recognition of
diversity that Nepali, in Devanagari script, is the
official language of the federal government and
all languages spoken by the people of Nepal are
considered national languages. The constitution
also prohibits secession and declared that
Nepal as an indivisible, sovereign nation. No
provision allows for secession or division based

on ethnicity, region, or language.
2.3.2. Territorial Integrity:

The Constitution of Nepal has ensured the

territorial  integrity through independent,
sovereign, indivisible nation along with federal
structure that does not permit any state or
province to secede or claim separate status.
The central federal government empowered to
hold the strong authority over matters related
to national borders, defense, and foreign policy,

ensuring full control over territorial integrity.

The article 4 of Constitution of Nepal has
described that Nepal as

sovereign,

an independent,
inclusive, democratic,
federal

republican state. It reaffirms the indivisibility of

secular,
socialism-oriented, democratic

the nation, regardless of federalism.

Nepal also practiced federalism without
fragmentationi.e. Nepal is divided into three tiers
of government (federal, provincial, and local).
The provinces cannot secede or act outside the
constitutional framework. The schedule 5 of
constitution provisioned power to control over
national boundaries by federal government. The
regulation of internal boundaries mentioned
in article 56-57 that has clearly defined the

jurisdiction between the federation, provinces,




and local governments. It also clarified that
any changes to internal boundaries must follow
constitutional procedures and cannot threaten

national unity.
2.3.3. National Security:

The article 267 of Constitution of Nepal dealt
that the Nepali Army operates under the control
of the federal government. The President is
the Supreme Commander-in-Chief, ensuring
national unity in security matters. The National
Security Council has provisioned in article 266 of
constitution of Nepal with a structure, functions
and duty of it that advice the government on
national security and deployment of the army.
It was headed by the Prime Minister, including
key ministers and the Chief of Army Staff.

The emergency provisions was mentioned
in article 273 of constitution that provide the
ground for declaring state of emergency by the
President, on the recommendation of the federal
government, in case of war, external aggression,
armed rebellion, or extreme crisis. During the
time of an emergency, the federal government
can assume greater powers to ensure unity and

security.

The border security and foreign policy is under
the domain of federal government. The Schedule
5, List 1 of Constitution of Nepal has provisioned
that the central federal government control the
issues of foreign affairs, defense, immigration,
and border security. It also prevents provinces
or local units from entering into agreements that

could compromise sovereignty or security.
2.4 Threats:

Identity politics: It increases an identity politics

by dividing the national unity and integrity.

Minority Rights: Federalism protects the rights
of the minority through law of diversity by
hindering the majoritarian value in democratic

society.

Cultural Diversity: The federal form of
government would be strong if cultural diversity
is defined and mutual tolerance was taken as
granted through ethnic, linguistic or religious

bases or geographical base.

Political Test: Federation let down the new
political and constitutional innovation as well as
test. The Innovation brought in one sovereign
nation may result different issues like the
European Union has tied 12 countries into one
and has been representing a special political test.

Economic Stress: The constraint on local
revenue generation and lack of sufficient support
from outside result economic problem to run the
multiple level governments. It increase stress on

limited resources.
3. Recommendations:

The effective and efficient functioning of
Nepalese federal constitution or federalism
is possible by strengthening national unity,
territorial integrity and national security that

may require following considerations:

Decentralize Security Mechanisms: The sub
national federal government i.e. provinces and
local levels must be empowered with adequate
policing, policy frameworks, predefined right
and duty, enhanced -capabilities, utilization
of natural resources and disaster-response

capabilities.

Institutionalize National Security Strategy:
The National Security Council should develop
and periodically update a comprehensive

National Security Doctrine.
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Democratize Symbols and Identity: The
promotion of inclusive nationalism rather than
a monolithic identity model is required to
democratize the identity and symbols embedded
in constitution of Nepal.

The

continuous and regular endeavor of diplomatic,

Improve  Border  Management:
infrastructural, and legal measures need to be
ensured for protecting the territorial claims and

border disputes issues.

Strengthen Judicial Oversight: The use
of constitutionally guaranteed litigation and
judicial review required to protect constitutional
principles actively for federalist provisions. The
access to justice and speedy case clearing system

should be adopted to give justice at large.

Address Internal Discontent: The promises

made on ethnic inclusion, equitable

development, and identity recognition under
federalism must be ensured by policy dialogue,

national consensus and political priority.

Sl |

4. Conclusion:

The Constitution of Nepal

balances federalism for unity, diversity with

strategically

integrity. Through a strong central framework
on key matters like defense, citizenship, and
foreign policy, it protects territorial integrity
and national security. Simultaneously, it
acknowledges ethnic and regional identities to
foster inclusive national unity. The judiciary of
Nepal has also playing vital role for maintaining
unity in diversity by using lens of justice and
equality of treatment among diverse section
of Nepal. Nepal’s Constitution offers robust
provisions to protect national unity, sovereignty,
and security, both in letter and spirit. However,
true protection of these ideals depends not just
on legal clauses, but on political will, inclusive
governance, institutional capability, and civic

engagement.
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Electricity Development in Nepal :
Laws & Reforms

Sunil Subedi
Assistant Manager
Bagmati Provincial Office, NEA

History of Electricity Development

Nepal’s history of electricity generation can
be traced back from 1911 A.D., with the
construction of Pharping Hydropower Station
(500 kW) located near Kathmandu Valley. The
second hydropower Sundarijal Hydropower
Station (640 kW) was constructed in 1939 after
28 years. Since then, hydropower projects in
Nepal have been constructed through bilateral
and multilateral support as the government
prioritized  hydroelectricity  infrastructure
development through its periodic development
plans and legislations. The Electricity Act, 2049
welcomed the private sector for construction of
hydropower, transmission and distribution of
electricity. As a result, many Independent Power

Producers (IPPs) came in the generation sector.

Present Status of Electricity Development

Nepal has been a power surplus country since
2021 during wet season and energy deficiency
in the dry season is increasing year by year as
most of the hydropower are of RoR type and
they generate full capacity in wet season and
produce almost one third of energy in the dry

months compared to wet months as the water

flow in the river decreases. The surplus energy
in the wet season can be exported to India and it
could be imported back to Nepal in dry months
i.e. when we are energy deficient, using the

concept of energy banking.

Total hydropower installed capacity in the
world reached to 1412 GW in 2023 (IHA,
2024). In South Asia region, Bangladesh India
and Pakistan fossil fuels are important energy
sources on the other hand Nepal and Bhutan
relay on hydropower (R Vaidhya et al, 2020).
The huge potential of hydropower in Nepal and
Bhutan can be used to meet growing electricity
need of South Asia. Water resources are one of
the most important natural resources of Nepal
and it is one of the richest countries in terms
of water resources availability in the world. In
the form of snow covers, rivers, springs and
lakes, water resources are abundant throughout
the country (WEPA). Though there is huge
potential of renewable energy worldwide only
27 % of world population obtains electricity
from renewable energy (Poudyal R, Loskot P et
al, 2019).

Nepal’s estimated water resources is 225 billion

m3/km2/year. It is four times higher than
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world’s average (World Bank, 2016). There are
altogether 6,000 rivers in Nepal with cumulative
length of 45,000 km. There are about 24 rivers
that are more than 100 km long and 1000 rivers
longer than 10 km in length. The major river
system of Nepal i.e Koshi, Gandaki, Karnali
and Mahakali and their tributaries are snow fed
and their flow regimes are governed by melting
of snow and glaciers (WEPA). As a result, river
flow is perennial and even in the dry season they

have sustained flow.

Nepal has huge potential of hydropower, but
about two percent of the 83,000 MW (technically
possible) of hydropower is currently harnessed.
42,000MW is feasible with no environmental
hazards (ICH, 2019). The available potential
could not be achieved due to political instability,
inability to attract FDIs and delay in project
execution in the last decades. Nepal’s huge
potential in hydropower can be utilized to
enhance its economic growth not only increasing
internal consumption also fulfilling increasing

energy demand in South Asia.

The power system in Nepal is dominated by
Run-Of-River (ROR) hydropower plants. There
is a shortage of storage type hydropower plants.
The surplus energy available will increase from
month of April to November and thereafter
starts to decrease in each fiscal year. Nepal
became a power surplus country for the wet
season after the 456 MW Upper Tamakoshi
Hydropower Project, largest power plant, came
into operation in July 2021. Nepal has surplus
energy generation especially in the wet season
as other RoR plants are also being add up in the
system. In the wet season during 2022 Nepal’s
spill energy reached up to 500 MW. On the other
hand, Nepal had to import about 2,826 GWh of
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Energy in the dry season of 2021 (NEA, 2022).
This clearly shows that Nepal has imbalance
nature of demand and supply. To be specific
electrical demand seems to increase slightly in
the dry season on contrary generation seems to
be reduced almost by greater than one third of
installed generation capacity. Nepal’s seasonal
surplus, daily surplus and peak shortage of
power/energy are expected to be balanced by
utilizing energy exchange and energy trading

with India and Bangladesh.

Legal Provisions

Constitution of Nepal, Article 51(f) Clause
3, mentions ensuring reliable and affordable
energy supply and proper utilization of energy
by generation and development of renewable
energy for the fulfillment of citizen’s basic
needs. Nepal needs sufficient energy supply to

achieve this goal.

Nepal Electricity Authority Act 2041 was
formulated and Nepal electricity Authority was
establishedin2042 withthemainaimofinvolving
in Generation, Transmission and Distribution
of electricity in reliable and adequate manner.
Electricity Act 2049 came in to existence after
feeling the need of private sectors involvement
in the hydropower sector. Hydropower
Development Policy was published by the
government in 2058 which explains different
provisions related to hydropower development
and Distributions and Transmission of electricity
in effective and efficient manner. After feeling
the need of regulatory body in the electricity
sector Electricity Regulation Commission was
formed under the act of Electricity Regulation

Commission Act in 2074.




Need of New Electricity Law

Previously, the electricity projects were either
owned by the unitary government or private
party (domestic or foreign investor), but with
the advent of the constitution that mandates
authority of the sub national governments to
administer their own electricity projects, a
wholesome electricity legislation that takes
on the spirit of sustainable federalism as well
as ensures the availability of affordable and

consistent energy was necessary.

It was essential to adopt a new legislation that
helped establish a structure where the sub
national governments could develop their own
energy projects as the present constitution of
Nepal states that Electricity is the concurrent
power of all government. In pursuit to achieve
such aspirations, the Ministry of Energy, Water
Resources and Irrigation has prepared the
Electricity Bill. The bill has been put forward
with the objective of distributing the rights and
responsibilities among the federal institutions
for developing and implementing electricity
development projects. Also, with the view of
making electricity accessible to every citizen
of the country, the Bill attempts to enhance
the electricity development projects through a
competitive model to fulfill the growing demand

for energy in the country.

Prospects of New Electricity Bill

Electricity Bill has been put forward with the
objective of making electricity accessible
for every citizen of the country. The Bill was
brought forward mainly with the objective of
fulfilling the need of a legislation that distributes
the rights and responsibilities among the federal
institutions and creates coordination among them

inregards to electricity development projects. As

Electricity Act 2049 was formed when country
was practicing central government system, this
Bill aims to decentralize licensing authority
among different layers of governments under
federal structure. The Electricity Bill holds great
prospects for electricity development in the
country however; it also misses out on certain
provisions that can be a challenge for electricity
development under the federal structure. Such
prospects and challenges for the bill are briefly
discussed in the sections below

As mentioned in Section 3 of the Bill, all three
tiers of governments can develop and operate
projects based on the production capacity of
the project. The local governments have been
provided authority to develop and operate
projects with capacity up to 3 Mega Watts,
the provincial governments with production
capacity ranging from 3 Mega Watt to 20 Mega
Watts while the authority lies with the federal
government regarding projects above 20 Mega
Watts. Likewise, Section 11 of the Bill provides
rights to grant license to each tier of government

based on the proposed capacity of hydro plant.

Production Capacity Authority to Grant License

Upto 3 MW Local Government
(Municipality/ Village Council)
3 MW to 20 MW Province Government

Upto 3 MW using
two or more rivers

Province Government

or inter-provincial in

nature

Upto 20 MW using | Secretary of Ministry of
two or more rivers Energy, Water resources and
or inter provincial Irrigation

nature

More than 20 MW Secretary of Ministry of

and excluding above | Energy, Water resources and

provisions Irrigation

Table 1: Authority to grant license for different

capacity of hydropower
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The Electricity Bill has a separate section
(Section 5) for rural electrification and maintains
that rural electrification process can be initiated
with individual or coordinated action of all three
tiers of governments. By maintaining a sole
provision for rural electrification, the Bill has
granted authority to subnational governments
to initiate their own electricity development
projects as per their need. For this purpose, the
subnational governments can request technical
support from the federal government and are
even allowed to use the electricity royalty

received.

The Hydropower Development Policy, 2001
had maintained a provision of granting one
generation license term for hydropower projects
based on the nature of the projects. Projects
supplying for internal demand were granted
license for a term of 35 years while export
oriented projects were granted for 30 years.

The new Bill, however, prescribes a maximum

Subject Electricity Act 1992

Nepal  Government
Granting License

hydropower developments

has
right to grant license of

license period of 50 years. To that extent a
one-time 35-year license is granted in the first
instance which is then renewed for 15 years,
for projects generating electricity through dams
and 40 years for projects without the use of
dams. Similarly, the Bill ensures a competitive
model for granting licenses to all electricity
projects. However, according to the Directive,
related with the License of Electricity Projects,
provision for competitive bidding is limited to
projects included in the project bank.

Comparison of Electricity Bill with the
Electricity Act 1992

The electricity bill seems to be more progressive
than present electricity act prevailing in the
country. The present bill has addressed wider
perspectives of electricity sector and it has aimed
to make electricity sector more competitive
and efficient. Few comparisons among two are

presented in the table below.

Electricity Bill

All three level of government has right to
grant license

Rural Such provisions were not in  All three levels of governments can together
Electrification  the act or alone involve in rural electrification works
Rs 100/KW per annum and
2% of tariff it . : . .
o 07 dverage fatt - pet unl Only written as specified in the bill (the
Royalty for 15 years from the date of . .
. .. amounts shall be cleared in the Regulation
generation of electricity for
commercial purpose
Electricity generation through dams: 50 years
.. Electricity generation without the use of
o Survey of Electricity: 5 years e Wi "
Validity of . . dams: 40 years
) Generation, transmission or . .
License Other manners of electricity generation: 25

distribution: 50 years

years
Transmission, distribution and trade: 25 years

Competition on
Generation

No such provision

Hydropower Development shall be based on
competition
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Subject Electricity Act 1992 Electricity Bill
Any entity can be given
multiple licenses of

License . .
generation, transmission and

No multiple licenses for same entity

distribution

Provisions on

Captive and No such provisions

No license is required for Captive and
cogeneration methods of production of

cogeneration electricity
. National Load Dispatch Center shall be
National Load .. . .
. No such provisions established for management of generation,
Dispatch Center . e ..
transmission and distribution of electricity
Challenges but the transfer of ownership to Nepal

Electricity Bill faces certain challenges for

implementation. Below are the identified

challenges in the proposed bill.

Challenges regarding inter-jurisdictional
water streams: The Proposed Bill gives
right to the province to solve the issues
related to water resources among
local government bodies. The concern
authority of province responsible for
such activity is not mentioned. However
the Bill gives authority to the Secretary
of Ministry of Energy, Water Resources
and Irrigation for solving issues related
to water resources sharing between

provinces.

Challenges Regarding Transfer of
Ownership: In Section 17 of Electricity
Bill, it is mentioned that after the end
of the license term of the project, the
ownership of electricity infrastructure
shall be transferred to  Nepal
Government or any institution that will
be stated by the Nepal Government.
The local and provincial governments
are given authority to provide licenses

for development of hydro projects

Government will hamper the rights of
the subnational governments. Since
the subnational governments are given
the authority to provide licenses, the
ownership of the projects after license
expiration must also be transferred
to the respective governments as the
Constitution of Nepal in Schedule 6 and
8 grants power to provinces and local
level regarding province level electricity

and local level electricity respectively.

e Challenges of administration: The
Electricity Bill does not mention
whether the subnational governments are
provided the autonomy of determining
the fees and concessions for other
charges that may arrive or prevail for the

developers.

e The Bill focuses only on hydropower
and use of water resources. Bill is failing
to recognize the growing opportunities
present in the alternative energy sources.
The provinces which have less hydro
electricity generation capacity could
face it problematic. Provisions related to
other alternative energy sources need to
be added in the bill.
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e The Bill’s lack of acknowledgement of
Alternative Energy Promotion Centre
(AEPC) that promotes the use of
alternative energy technology for rural
electrification may bring about issues in
the development of alternative energy in
the country.

e The proposed Electricity Bill holds
provisions that provide the government
and any government chosen institution
a discretionary authority to award
projects to a foreign developer without
competition. This might lead to miss
management of the projects. Cheaper
projects may go to the hand of foreigners
and Nepalese developers may be forced

to choose more costly projects.

e The Electricity Bill also fails to
incorporate projects that fall under
the jurisdiction of Investment Board
of Nepal. As per the Public Private
Partnership and Investment Act, 2019,
the projects having capacity of more
than 200 MW shall be implemented by
the Investment Board but the Bill fails to

incorporate such projects.

Reforms

Few reforms that could make the electricity bill
more competitive and result oriented and help
the electricity sector to foster in the country are

listed below.

e The provision regarding charging of
license fees by sub national government
should be stated in the bill.

e The concern authority of province

responsible for solving the issues

between the local bodies regarding the

use of water should be stated in the law.

As the local and provincial governments
are given authority to provide licenses
for development of hydro projects, the
provision of transfer of ownership to
these sub national government after
completion of license period should be

stated in the law.

The Bill should provide the provision
of other alternative energy resources
like solar, wind etc. regarding the study
of environmental impacts and other

technical standards.

The Bill’s should acknowledge
Alternative Energy Promotion Centre
(AEPC) that promotes the use of
alternative energy technology for rural
electrification and make it more strong

institution for rural electrification

purpose.

The provisions of giving hydropower
project to foreign developer without
competition should be reconsidered
as this might de motivate domestic

hydropower developer.

The provision regarding land acquisition
especially  for transmission line
construction and use of Right of Way

should be mentioned in the new law.

The use of government land and forest
land for construction of hydropower
and transmission line should be further
simplified. Tree cutting approval
procedure for construction of projects
should be simplified.
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e The provision regarding license holding the old acts and policies should be changed or
period of private hydropower should be modified as per the orientation of constitution.
clearly stated in the new act. The present Electricity Act was commenced

™ o " o about 40 years ago so it needs modifications and
o e rovision  regardin ving . o . o
P & & &iving it should be in line with the present Constitution

tion to th 11 hyd
compensation 1o te smatl Ayaropower of Nepal. The present constitution of Nepal has

lant if th laced by bi .
prant 11 Hhey ate feplaced by Hlgeet kept the Electricity sector as concurrent power

1 houl i
storage power plant should be stated in of all the levels of government and new act

th law.
¢ new faw should be formulated accordingly. The new act

Conclusion should be able to address the present problems

As the formulation of new policy, rules and of electricity sector and should play positive

. . ) role in the hydropower development of the
regulations are ongoing process, they obviously

. . ) country which is the natural resources available
need correction and modifications as per the

o ) abundance in the country and its effective use for
situation and changed circumstances. As the

: : . ducti f electricit 1d lead th t
country has adopted federalism since long time, production of electricity could fead the country

in the path of development and prosperity.
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Green Bonds in Nepal:
Unlocking Sustainable Finance
for a Greener Future

Kul Chandra Rijal
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(NEPSE)

Introduction

Nepal is highly vulnerable to the impacts of
climate change due to its diverse geography,
fragile ecosystems, and climate-sensitive
economy. The country is already experiencing
a range of climate-related challenges, including
Rising Temperatures, Glacial Melt, Glacial Lake
Outburst Floods (GLOFs), Erratic Rainfall,
Landslides and Floods, Heatwaves in the Terai
etc. These challenges are compounded by
limited infrastructure, low adaptive capacity,
and a high dependence on natural resources.
Addressing them requires urgent investment
in climate-resilient development, early warning
systems, and sustainable financing mechanisms

like green bonds.

Nepal's journey toward environmental
sustainability and climate resilience hinges
on its ability to mobilize sustainable financing.
As a country highly vulnerable to climate
change, Nepal requires substantial investment
in renewable  energy, climate-resilient
infrastructure projects, provisions for disaster

preparedness, and green innovation.

In June 2025, Nepal validated its Integrated
National Financing Framework (INFF) Financing
Strategy, a landmark initiative aimed at aligning
financial flows with national development
and environmental priorities. The strategy
covers three major transformative themes,
Pro-employment growth, Climate Resilience
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and Alignment with Sustainable Development
Goals (SDGs). This framework encourages the
use of innovative financial instruments such
as green bonds, climate funds, and public-
private partnerships to bridge the financing
gap and accelerate progress toward Nepal's
2030 Sustainable Development Goals (SDGs)
targets.

A major milestone was the $60 million green
bond issuance by NMB Bank, supported by
IFC, British International Investment (BIl), and
MetLife. This investment is expected to create
around 8,000 jobs, support electric vehicle
adoption and solar energy development and
finally strengthen Nepal's domestic capital
markets. This investment was made possible by
the strong collaboration between International
Finance Corporation (IFC) and the Government
of Nepal, to enhance the country’s capital
markets through strategic policy developments
and regulatory reforms. It marks two others first
in the history of the country’s financial sector: the
first thematic bond issuance in Nepal’s capital
markets, and the first private placement of a
local issuer’s bond by international investors,
paving the way for future issuances.

Sustainable financing not only enables Nepal
to reduce its carbon footprint but also helps
build a resilient economy that can withstand
climate shocks. It ensures that environmental
goals are not sidelined but integrated into the
core of national development planning. Green




Bonds are governed by frameworks such as
the Green Bond Principles (GBP) issued by the
International Capital Market Association (ICMA),
accountability,
Issuers must

which ensure transparency,
and environmental integrity.
clearly define eligible projects, track the use
of funds, and report on environmental impact.
Globally, Green Bonds have become a vital
tool for financing the transition to a low-carbon
economy. They attract a growing pool of
environmentally conscious investors, including
development banks, pension funds, and
Environmental, Social and Governance (ESG)
focused institutions.

In the context of Nepal, Green Bonds
offer a promising avenue to fund climate-
resilient infrastructure and renewable energy
projects, aligning with national goals under
the Sustainable Development Goals (SDGs)
and the Nationally Determined Contributions

(NDCs) to the Paris Agreement.

What are Green Bonds?

Green Bonds are a type of fixed-income
instrument specifically designed to raise capital
for projects that deliver environmental benefits.
Like traditional bonds, they offer regular interest
payments and return the principal at maturity,
but the key distinction lies in their use of
proceeds, which are exclusively allocated to
green projects. Under Green Bonds projects
typically includes renewable energy (solar, wind,
hydro), energy efficiency, clean transportation,
sustainable water and waste management,
climate adaptation and resilience.

These bonds function like traditional bond
investors receive fixed returns over time—but
they are distinguished by their environmental
purpose and transparency requirements.
Issuers must disclose how the funds are used
and report on the environmental impact of the

financed projects.

Global Context

Since the first Green Bond was issued by the
World Bank in 2008, the market has grown
exponentially. By 2024, the global Green Bond
market had surpassed $2 trillion in cumulative
issuance, with major contributions from
governments, corporations, and multilateral
institutions. Key frameworks guiding Green
Bond issuance include Green Bond Principles
(GBP) by the International Capital Market
Association (ICMA), European Union Green
Bond Standard and Climate Bonds Standard by
the Climate Bonds Initiative

Countries like China, the United States, Japan
and members of the European Union are
leading issuers, using Green Bonds to fund
their transition to low-carbon economies. These
increasingly popular
among Environmental, Social and Governance
(ESG) focused investors, who seek both
financial returns and environmental impact.

instruments are also

Japan has introduced the world’s first
government-labeled transition bonds, known
as Japan Climate Transition Bonds of ¥20
trillion (approx. $144 billion USD) over the
next decade as part of its broader Green
Transformation (GX) strategy. These bonds
are designed to finance projects that support a
gradual and credible transition toward a carbon-
neutral society by 2050 including Hydrogen and
ammonia fuel infrastructure, energy efficiency
upgrades in heavy industry, carbon capture
and storage (CCS), fuel switching technologies
etc. The main purpose of this is to fund public-
private investments in sectors that are currently
carbon-intensive but are committed to long-
term decarbonization. For developing countries
like Nepal, Green Bonds offer a strategic
opportunity to mobilize climate finance, attract
international investment, and accelerate

sustainable development.
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Key Features of Green Bonds

o Earmarked for Environmentally Friendly
Projects: The proceeds from Green Bonds
are exclusively used to finance or refinance
projects that deliver clear environmental
benefits. These may include renewable
energy (solar, hydro), energy
efficiency, clean transportation, sustainable

wind,

water and waste management, climate
change adaptation etc.

e Interest and Principal Repayment

Structure: Investors receive fixed or
floating interest payments (coupons) over
the life of the bond. The principal amount
is repaid at maturity. The financial risk and
return profile are like conventional bonds,
making them attractive to a broad range of

investors.

o Transparency and Reporting: Issuers are
expected to clearly define eligible green
projects, track and report on the use of
proceeds and provide regular updates
on the environmental impact of funded
projects.

e Third-Party Verification:
Bonds are reviewed by independent third
parties to ensure alignment with recognized
standards such as the ICMA Green Bond
Principles or the Climate Bonds Standard.

Many Green

o Market Appeal: Green Bonds attract ESG-
focused investors and institutions seeking
to align their portfolios with sustainability
goals, often resulting in high demand and
competitive pricing.

e Alignment of Green Bonds with SDGs:
Green Bonds directly support SDG 7 by
financing: renewable energy projects such
as solar, wind, and hydropower, energy
efficiency

improvements in  buildings,

industries, and public infrastructure
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and clean energy access in rural and
underserved communities. By channeling
capital into clean energy, Green Bonds help
reduce reliance on fossil fuels, lower energy
costs, and expand access to sustainable
power sources.

Green Bonds are a key tool for SDG 13 as
they fund climate change mitigation projects
that reduce greenhouse gas emissions.
Support climate adaptation efforts like
flood control, resilient agriculture, and
early warning systems. They also promote
accountability through impact reporting,
ensuring that financed projects contribute
measurable progress toward climate goals.

Green Bond Regulatory Framework in
Nepal

The Securities Board of Nepal (SEBON)
plays a central regulatory role in the issuance
and oversight of Green Bonds in Nepal. Its
responsibilities include:

Regulatory Approval

SEBON grants formal approval for the
issuance of Green Bonds under the Securities
Registration and Issuance Regulations, 2073. In
May 2025, SEBON approved Nepal’s first-ever
Green Bond issuance worth NPR 5 billion with a
seven-year maturity to the Nepal Infrastructure
Bank Limited (NIFRA), marking a significant
milestone in the country’s sustainable finance

journey

Ensuring Environmental Integrity

SEBON mandates that the proceeds from Green
Bonds be used exclusively for environmentally
friendly and sustainable development projects.
These must be aligned with The Nepal Green
Finance Taxonomy 2024 (issued by Nepal
Rastra Bank) and The Green Bond Principles
(GBP) of the International Capital Market
Association (ICMA)




Transparency and Monitoring

Issuers are required to maintain transparency
in fund utilization and provide regular reporting
on the environmental impact of the financed
projects. SEBON ensures that these standards
are upheld to build investor confidence and
market credibility.

Market Development

By facilitating Green Bond issuance, SEBON is
helping to develop Nepal’s capital market as a
platform for sustainable finance. This supports
national goals such as Net Zero Emissions and
the Sustainable Development Goals (SDGs).

The Government of Nepal has made
significant commitments to promote green and
sustainable finance in its FY 2082/83 budget.
Key provisions include:

Policy and Structural Arrangements

In line with the Nepal Green Finance Taxonomy
2024, the budget outlines the development of
necessary policy frameworks and institutional
structures to facilitate the issuance of Green
Bonds and Sustainable Development Bonds

Mobilization of Private Capital

The government aims to mobilize private
sector investment through Green Bonds,
encouraging environmentally friendly projects
in sectors such as renewable energy,

clean transportation, and climate-resilient
infrastructure

Local Currency-Linked Bonds

investors  while
minimizing currency risk, the budget proposes

To attract international
the issuance of local currency-linked bonds in
global markets. This is expected to enhance
Nepal's access to climate finance and foreign
capital

Nepal Green Finance Taxonomy 2024

Launched by Nepal Rastra Bank (NRB) in
October 2024, this taxonomy provides a
standardized classification system for green
investments across sectors such as energy,
transport, agriculture, forestry, and construction.
Its key objectives include:

e Climate Change Mitigation: Supporting
projects that reduce greenhouse gas
emissions, such as renewable energy and
energy efficiency.

e Climate Change Adaptation: Financing
climate-resilient infrastructure and disaster

risk reduction.

e Natural Resource Conservation: Promoting

sustainable management of forests,

biodiversity, and water resources.

e Pollution Prevention and Control: Funding
initiatives that reduce air, water, and soil
pollution.

The taxonomy helps financial institutions,
investors, and regulators identify, assess, and
report green investments, ensuring that capital
flowstoward projectsthatcontribute meaningfully

to Nepal’s climate and sustainability goals.

ICMA Green Bond Principles (GBP)

The International Capital Market Association
(ICMA) Green Bond Principles are globally
recognized voluntary guidelines that ensure
transparency and integrity in the Green Bond
market. They are structured around four core
components:

o Use of Proceeds: Funds must be allocated
to clearly defined green projects.

e Process for Project Evaluation and

Selection: Issuers must outline criteria and
decision-making processes.
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e Management of Proceeds: Proceeds should
be tracked and managed separately.

e Reporting: Regular updates on fund
allocation and environmental impact are

required.

Nepal's Green Bond frameworks, including
the one used for its first public Green Bond
issuance, are designed to align with both the
Nepal Green Finance Taxonomy 2024 and the
ICMA GBP, ensuring credibility and investor
confidence.

Nepal Rastra Bank’s ESRM Guideline

Guideline on Environmental and Social Risk
Management (ESRM) for Banks and Financial
Institutions, 2022 issued by Nepal Rastra
Bank (NRB), provides a structured framework
for Banks and Financial Institutions (BFls) to
identify, assess, and manage environmental
and social (E&S) risks in their lending and
investment activities

Key Objectives

e Integrate E&S risk considerations into the
credit risk management process.

e Ensure that financing decisions are
informed by potential environmental and
social impacts.

¢ Promote sustainable and

banking practices in Nepal.

responsible

This guideline supports Nepal’s broader goals
of green finance, climate resilience, and
sustainable development, and complements
instruments like Green Bonds by ensuring that
financed projects meet robust environmental
and social standards.

Recent Developments in Green Bonds in
Nepal

On June 1, 2025, Nepal Infrastructure
Bank Limited (NIFRA) issued Nepal's first
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publicly listed Green Bond, totaling NPR 5
billion (approx. USD 36 million) with a 7-year
tenure and 6% annual interest rate. The bond
proceeds exclusively funded on renewable
energy projects. Approved by Nepal Rastra
Bank (NRB) and Securities Board of Nepal
(SEBON).

Landmark Private Green Bond by NMB Bank

In a groundbreaking milestone for sustainable
finance in Nepal, International Finance
Corporation (IFC) as anchor investor, along
with British International Investment (Bll) and
MetLife announced an investment of $60
million in the country’s first-ever green bond
issuance by NMB Bank. The investment is set
to drive significant economic growth by backing
initiatives like the adoption of Electric Vehicles
(EVs) and harnessing Nepal’'s potential to
develop solar energy, both supported by
favorable government policies.

These issuances, marking a major step in
expanding Nepal’'s capital market to include
climate-aligned financial instruments. These
developments reflect Nepal's  growing
commitmentto green finance, climate resilience,
and sustainable development.

Role of Nepal Electricity Authority (NEA) in
the Green Bond Ecosystem in Nepal

The Nepal Electricity Authority (NEA), as the
country’s primary public utility responsible
for electricity generation, transmission, and
distribution, plays a strategic role in Nepal's
emerging Green Bond ecosystem through the
following grounds.

e Project Pipeline for Green Financing:
NEA manages and develops large-scale
renewable energy projects, particularly
hydropower, solar PV, and smart grid
infrastructure, which are ideal candidates
for Green Bond financing. These projects




align with the environmental criteria set by
the Nepal Green Finance Taxonomy 2024
and the ICMA Green Bond Principles.

¢ Institutional Capacity and Credibility:
As a government-owned entity with strong
operational track records such as ending
nationwide load shedding and improving
financial performance—NEA offers
institutional credibility that can attract both
domestic and international investors to
Green Bonds.

e Grid Modernization and Smart Energy
Initiatives: NEA is actively implementing
smart meters, SCADA systems, and digital
billing, which contribute to energy efficiency
and reduced carbon emissions. These
initiatives can be financed through Green
Bonds, supporting Nepal’s climate goals.

o Export-Oriented Renewable Energy:
With Nepal beginning to export surplus
electricity to India and Bangladesh during
monsoon months, NEA is positioned to
scale up cross-border clean energy trade,
which can be supported by Green Bond
investments in transmission infrastructure

o Potential Issuer or Partner: While NEA
has not yet issued its own Green Bond, it
could act as a direct issuer of Green Bonds
for public infrastructure projects and partner
with institutions like Nepal Infrastructure
Bank Limited (NIFRA) or NMB Bank to
channel Green Bond proceeds into NEA-
led initiatives.

NEA’s involvement is crucial for ensuring that
Green Bonds in Nepal are effectively deployed,
technically sound, and aligned with national
energy and climate strategies.

Challenges and Opportunities of Green
Bonds in Nepal

Nepal faces both challenges and opportunities

in promoting green bonds,

particularly

considering its high climate vulnerability, vast
hydropower potential, and evolving sustainable
finance landscape.

Challenges

Limited Market Awareness: Many investors
and institutions in Nepal are still unfamiliar with
Green Bonds and their benefits, leading to low
initial demand and cautious participation.

Project Pipeline Readiness: Identifying and
preparing a robust pipeline of eligible green
projects that meet international standards (e.g.,
ICMA GBP) remains a challenge for issuers.

Regulatory and Technical Capacity: While
SEBON and NRB have made progress, Nepal’'s
financial institutions need to build more capacity
and enthusiasm to evaluate, monitor, and report
on environmental impacts effectively.

Currency and Investment Risks: Attracting
foreign investment in local currency bonds
requires mechanisms to mitigate foreign
exchange rate risks and ensure investor

confidence.

Verification and Reporting Standards:
through third-party

verification and impact reporting is resource-

Ensuring transparency

intensive and requires specialized expertise.
Opportunities

Strong Institutional Support: Regulatory
bodies like SEBON and NRB, along with
international partners such as GGGI, KOICA,
IFC, and BIl, are actively supporting Green
Bond development.

Successful Pilot Issuances: The issuance of
Nepal’s first public Green Bond by NIFRA and
private Green Bond by NMB Bank in 2025 has
set a precedent and built market confidence

Alignment with Climate Goals: Green Bonds
help Nepal meet its Nationally Determined
Contributions (NDCs) and SDG targets,
especially in clean energy and climate resilience.

fem / VIDYUT \§ o Ty 3% @ 3SH 9 @ W& 0



International Investment Attraction: The
NMB Bank issuance attracted $60 million from
IFC, BIll, and MetLife, demonstrating Nepal’s
potential to mobilize global capital for green
development

Public-Private Collaboration: Partnerships
between government agencies, banks, and
international organizations are creating a
supportive ecosystem for scaling up Green
Bond issuance.

Call to Action

To fully realize the potential of Green Bonds,
coordinated action is needed from all
stakeholders:

NEA (Nepal Electricity Authority) should
actively explore Green Bond financing for

hydropower, solar, and grid modernization
projects.

Government agencies must continue
strengthening regulatory frameworks and

incentivizing green investments.

Investors, both domestic and international, are
encouraged to support Nepal’s green transition
by investing in credible, impact-driven bonds.

Financial institutions and other issuers
should build capacity for environmental and
social risk management and green project
evaluation.

Green Bonds offer more than just capital—they
offer a vision: a Nepal powered by clean energy,
protected from climate risks, and committed
to sustainable development. With the right
policies, partnerships, and public engagement,
Nepal can become a regional leader in green
finance, setting an example for other developing

nations.

Conclusion

Green Bonds have emerged as a transformative
financial tool that bridges the gap between
economic development and environmental
sustainability. In Nepal, their introduction
marks a pivotal shift toward climate-resilient
infrastructure, renewable energy expansion,
and inclusive green growth.
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By aligning with global standards such as the
ICMA Green Bond Principles and national
frameworks like the Nepal Green Finance
Taxonomy 2024, Green Bonds
transparency, accountability, and measurable

ensure

environmentalimpact. The successfulissuances
by NIFRA and NMB Bank in 2025 demonstrate
Nepal’s readiness to engage with international
climate finance and deepen its domestic capital
market.
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Private Sector in Nepal's
Hydro Power System

Narendra Malla
Engineer

New Electricity Act-1992:

The new Electricity Act-1992 opened the
door to the private sector for their business
in the hydroelectric power generation
system. It has ended the monopoly of NEA
in the electricity generation sector. The
hydropower developing company, domestic
or foreign or join venture can get license for
30 years. It has to prepare feasibility report,
Detail Project report & environmental
related reports & get approval from the
concerned authority prior to begin the

construction. There are several agreements
that the developer should do, out of which
the PPA is the major one, which fixes the
rates of energy. NEA is the sole buyer of
the electricity from the private sector. The
government has fixed the rates for RoR &
PRoR plants for wet season & dry season.
The price for PRoR varies with the hours of
supply for peak hours.

Contributions of Pvt. Sector in Today’s
Nepal:

a) Contribution in Electricity Supply:

DEVELOPMENT OF ELECTRIC POWER FROM IPPS WITH TIME.
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Fig.1: Power development from IPPs.
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Many hydropower developing companies
got licenses & engaged in generation
business. With time, the generation had
increased & the supply situation had
improved a lot. The chart shows the
development of electric power from 148
MW to 1914 MW from the private sector in
the last 18 years.

b) Job Employments:

Jobs in IPPafyear

Térmparary, Ioka i EFPy Sy,
i e ] Totsl, 135500

Boltin in IPPafymar,
Pasrnmnent, 1500
. —

It has created thousands of new jobs for
consulting, construction & others relating
to hydropower projects every year. The
young engineers got the opportunities to
get experienced in hydropower related
jobs. With short-term skill development
training the jobless young people got
employed & secured their future in
hydropower construction works. The chart
attached shows the no. of jobs created in
IPPs projects for permanent & temporary
positions. The chart shows the jobs created
in the hydro power sector from the IPPs is
about 2,35,900 in a year. Fig. 2: Jobs in
Hydro Power in IPPs.

13 trillion
319
|debt and equity
In-completed and .
under-constniction Prﬂ]el:t

propects)

Fig.3: Investment from IPPs.

c)

d)
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Investment Opportunities: Nepal
has entered the era of electricity
development with the participation of
private sector, which has created the
opportunities for the investmentin hydro
power sector. Khimti Power Plant, 60
MW cap. with Norwegian investment
& Bhote Koshi Power Plant, 45 MW
cap. with investment from the USA
were regarded as the first hydropower
projects built with foreign investments.

Since then, more than NRS. 1400
Billion has been invested in the
hydropower sector from the Nepali
Government side & the private sector
together, out of which the private sector
occupies more than 80 percent. The
Fig. attached shows the investment
from the IPPs amounts NRs. 13 Trillion
in 319 projects, out of which some
are already commissioning the power,
some are under construction & the
some are in preparatory stage.

Skilled Manpower: The development
of a hydro power project needs many
manpower belonging to the various
disciplines from the begin of project
planning to the plant operation.
The young people employed in the
project, get the opportunity to be
familiar, learn & practice the various
techniques particularly related to the
construction works like the tunnelling
under the supervision of the senior or
the supervisor, that make them skilled.
Similarly, for design people the project
gives the opportunities to see & learn
the site-specific conditions in project
design. Only the practice makes a man
perfect. It should be regarded as the big
achievement that the projects in Nepal
nowadays are executed independently
from the expatriates & foreign civil
contractors.




e) Confidence Building:

The hydropower projects, like other
infra-structure development projects
but due to the specific characteristics of
the construction are more complicated,
based on the specific conditions of
the site & have to be involved the
multi-contractors. The  hydropower
constructions have underground works
liketunneling, underground powerhouse,
which are associated with uncertainties
due to mainly geological conditions &
may need the change of construction
methods in the middle of construction.
The Nepali contractors are getting

g) Community Benefit Sharing:

experienced with such challenges. This
is an important development for doing
still bigger projects.

Infra-structure Building:

The projects are mostly in the remote
areas, which need to be connected to
the nearest road head by building the
roads in the very beginning to enable
the contractor to bring the materials &
machines to the site. Building access
roads increases the road connectivity
& helps to develop the local market for
the agricultural products & similar other
products.

IPPs' Contribution in Social Development:
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Fig. 4: IPPs contribution in Social Development.

With the construction of access roads
in the project area the local people will
be benefitted to bring their agricultural
products to the market, to access the
necessary service centers like hospitals,
schools, administration offices etc. For
the construction, many people from
the various parts of the country come,
live & work in the project area, which
promotes the development of shops,
guesthouses, restaurants & the market.

h)

Besides, the project conducts several
short-term training programs for skill
development to the young people to
enable them employed in the project.

Revenue Increase:

Total contribution in the revenue
collection from the energy sector in the
economic production of the country is
estimated at NRs.91.43 Billion in the FY
2080/2081. Based on the Electricity Act-
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1). Up to 15 years of commercial
aperafion:

| 1 Anmal capacity royalty: 1 Lakh NRs. /MW,
2 Energy Royalty: 2% Uit

1992, the companies pay the royalty
according to the installed capacity
& annual energy generation. The
following chart shows the growth of the

royalty payment from the hydropower
companies from NRs. 110 Crores to
NRs.350 Crores in the last 10 years
period.

400

300

2). After 15 years of commercial
aperation:

1 Annuial capacity royalty: 10 Lakh NRs. /MW
2, Energy Royalty: 10 % Unit.

Royaltiesin MRs. Crores

Rovalty paid from Hydropower plants

200
o | | I
0

F1/72 7207

5 75/76 76/77 77/78 78/79 79/80 80/81
Fiscal Year

Fig. 5: Royalty from IPPs.

i) Economic Empowerment of people:

1) Sharing of Royalty: The royalty

2)
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paid by the hydropower companies is
distributed as follows:

Federal Government:46 percent.
Provincial Government:24 percent.

Local Government:30 percent.

Equity Investment: According to Local
Government Act the project affected
local communities should be given 15
percent of the company equity share &
public should get 10 percent.

3. Risks associated for the private sector:

a) Price Escalation:

The price escalation & the resulting
cost increases in the major construction
materials like cement & reinforcement
steel create problems as the
construction of the hydro power projects
take relatively long time. Most of the
hydro power projects are executed in
EPC-Model, in which the Cost & time
are already locked in the beginning
& the payments are done as per the
schedule.

b) NEA Payments:

Power Puchase Cost in NRs. Million
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Fig.6: Power purchase from IPPs.




d)

NEA is the only partner that buys the
IPPs production at the rate fixed by
the government, but the payments &
PPA closure are fully dependent on the
business of NEA. Any delay in NEA's
payment may affect the schedule of
debt & interest payment for IPPs.

US$ Exchange Rates:

The electrical installations & other
electro-mechanical & hydro-mechanical
installations for the project will come
from the foreign countries, which needs
the payment in US$. Any increase
in exchange rates of US$ will cause
additional financial burden for the
project.

Design & Construction associated
Risks:

The imperfection & inaccuracies in the
design & construction of the hydropower
project may affect the operation of
the plant if they are not treated with
proper methods. The project design
& construction are very site specific in
our Himalayan geology associated with
many certainties.

Hydrology:

The flows in the rivers vary with the
seasons. The hydro projects use the
flows for generation of the power, for
which the hydrological computations
are done using the data from Hydrology
& Metrological Dept. & data collected in
the site over a certain period. It is very
necessary to check the quality of data
& methods before the flow for design
purposes are recommended. It was
noticed in the past that the powerhouse
needed to shut down because of very
low flow in the river, which is not enough
to operate the plant.

f)

g)

h)

Geology:

The natural hazards caused by the
geological conditions like the landslides
& the rock falls in the area where the
project structures are located may
cause problems in the plant operation.
The best way is the identification of such
hazards & simply to avoid by selecting
the alternatives.

Flood Hazards:

Normally, the major & important
structures of the hydro power plant are
located near by the river, the safety of
which depends on the flows. It is not
to exclude that big floods may impact
their stabilities or may cause hazards
like slope failures, heavy scouring
or overflooding the structures. It was
observed in the past that floods of much
higher magnitudes had occurred &
damages were done in headworks area.

Earthquake Hazards:

Our Country, Nepal is prone to the
earthquakes with higher magnitudes
due to its geotechnical conditions.
Earthquakes being beyond the
earlier prediction or avoidance can
be only considered in engineering
& construction of the project. The
earthquake hazards like rock falls need
to be taken into consideration while
planning & engineering the project.

Political Instability associated Risks:

Above all, the political stability is the main
one that controls everything. Frequent
changes in government team may
develop the inconsistencies in policy &
practices, which may not be favorable
to IPPs. The political stability is the most
important & necessary for long-term
project with huge investments.
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4. Enhancement of

the Operational

Environment:

(a) Financial Reforms:

Access to Low-Interest Financing:
The government should encourage
concessional loans and establish a
dedicated hydropower development
fund to provide low-interest financing
for IPPs.

Foreign Investment Incentives:
Policies should be streamlined to attract
Foreign Direct Investment (FDI) in
hydropower, including tax breaks and
repatriation of profits.

Risk-Sharing Mechanisms: Establish
risk-sharing mechanisms such as
guarantees or insurance to protect
investors from uncertainties like policy
changes or project delays.

(b) Regulatory and Policy Reforms:
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Stable and Transparent Policies:
Ensure consistency in hydropower
policies by minimizing frequent
regulatory changes and offering long-
term guarantees for investment security.

Simplified Licensing Process: Create
a single-window clearance system to
expedite approvals for power projects.

Flexible PowerPurchaseAgreements:
Move towards market driven PPAs with
competitive pricing and indexation to
inflation for better investor confidence.

Tax Incentives and Duty Exemptions:
Reduce or exempt customs duties and
VAT on hydropower-related imports and
construction materials.

(c) Infrastructure Development:

Strengthening Transmission
Infrastructure: The government should
prioritize the construction of high-
capacity transmission lines to prevent
energy spillage and improve nationwide
distribution.

Regional Grid Connectivity:
Strengthen cross-border electricity trade
with India and Bangladesh to create a
larger market for Nepal’s hydropower.

Public-Private = Partnerships for
Infrastructure: Encourage PPP models
for developing transmission networks
and access roads to hydropower sites.

(d) Technical and Market Reforms:

Diversifying Power Generation:
Promote a mix of reservoir-based,
run-of-river, and pumped storage
hydropower projects to ensure year-
round electricity supply.

Grid Modernization: Implement smart
grid technologies and battery storage
systems to manage supply fluctuations
and enhance reliability.

Encouraging Private Power Trading:
Allow private sector participation in
electricity trading to create a competitive
market beyond NEA’'s monopoly.

Regional Energy Cooperation:
Strengthen agreements with India and
Bangladesh to facilitate bulk electricity
exports and long-term power contracts.

Electricity Distribution: The
government should open door to the
private sector in electricity distribution
sector, so that a consumer has multiple
choices of electricity connection & can
have what it is preferred.




e) Social and Environmental Reforms: e Resettlement and Compensation
Policies: Establish fair and transparent
compensation mechanisms for affected
communities to reduce conflicts.

e Community Benefit Sharing: Ensure
local communities receive a share of
project benefits, including employment

opportunities and infrastructure 5. Improvement in Government’s
development. Hydropower related Policies:

o Sustainable Hydropower Practices: Nepal has huge hydropower potential over
Implement strict environmental 83,000 MW but has only developed about
standards to minimize ecological 3,000 MW. While recent policies have
damage and ensure sustainable river encouraged private investment and cross-
management. border electricity trade, several challenges

still hinder rapid hydropower development.
Here’s how Nepal’'s hydropower policies
can be improved:

SN Subject Issues Suggest
1. | Strengthening | 1. Bureaucratic delays in licensing | 1. Simplify approval processes by
Private Sector and approvals. reducing bureaucratic red tape.
Participation. 2 High upfront investment costs |[2. Establish a one-window clearance
and lack of financing options. system for faster project approvals.
3. Limited incentives for private |3. Offer tax incentives and subsidies for
developers. private hydropower projects.

Encourage public-private partnerships
(PPP) and joint ventures with
international investors.

2. Improving 1. Nepal generates surplus [ 1. Invest in high-voltage transmission
Power electricity during the Monsoon lines to connect hydropower projects

Transmission but faces power shortages in with demand centers.
Infrastructure. winter due to lack of reservoir-| 2 Expand cross-border grid connections
based projects. with India, China, and Bangladesh to

2. Weak transmission infrastructure enhance electricity trade.
causes  power  evacuation |3 Develop regional transmission hubs to

issues—many projects produce integrate with the South Asian energy
electricity that cannot be market.
transported.

3. Limitedcross-bordertransmission
lines restrict exports.

3 Shifting Focus | 1. Nepal mostly develops run-of-| 1. Prioritize storage and reservoir-based

to Reservoir- river (RoR) hydropower, which hydropower to ensure year-round
Based depends on river flow and electricity supply.

Hydropower. generates excess electricity | 2 Provide financial incentives  for
in_monsoon but fails to supply [ developers investing in storage
enough in dry seasons. projects.

2. Lack of reservoir-based projects | 3. Promote multi-purpose hydropower
causes seasonal energy deficits. projects that support irrigation, flood

control, and drinking water.
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Gov.’s Plan to develop 28500-Megawatt
Cap. Hydropower Plants

The Government of Nepal declared an
ambitious plan to develop the hydropower
to 28500 MW to 2035 AD. According to
the studies, the total domestic demand
depending on the growth rate, may be
as high as 13500 MW. It is assumed that
the growth rate will not be less than 7.20
% in average. The power trade with our
neighboring country India will grow 15000
MW.

The present infra-structures in the power
transmission & distribution system will not
be enough to deliver the high power to the
consumption centers. Together with the
construction of new hydropower projects,
building new transmission lines, sub-
stations, distribution lines & strengthening
the existing structures will be needed to
increase the capacity of the system. The
preliminary estimate is that it will need
about US$ 46.50 Billion for its execution,
out which the amount US$ 40 Billion will
be needed for power generation projects
& US$ 5 Billion will be needed for building
new transmission lines, sub-stations &
distribution lines. The strengthening works
of the existing transmission lines, sub-
stations & distribution lines will be needed
other US$ 1.5 Billion.

For the programs of social & community
development in the project areas, the
budget to be spent is equal to about 4 pc
of the total project cost, which is equal to
1.86 Billion US Dollars approximately. Such
a huge amount will be spent for building the
infra-structures, road connectivity, buildings
for schools, health posts, providing skill
development trainings will contribute to
change the economy & lifestyle of the
people. Besides, it creates Thousands of
new job opportunities for the young people,
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for which the people come from the various
parts of the country. This will promote the
small business-like shops, workshops,
guesthouses, shops, restaurants, lodges
& Hotels. It all will be very effective in
improving the economy of the people.

The project provides the opportunity for
equity investment in the company for
the local communities & public. Royalty
sharing to the units of local government
will promote the activities like river training,
flood protection, erosion control etc. This all
will be very effective to bring big changes
in the life of the people & conditions of the
area.

The development of the projects involves
huge construction activities, which need
construction materials like cement & steel.
It will boost up the industries producing
those materials, transportation companies,
project consulting services, workshops &
business enterprises.

Conclusion:

a) Commitment for timely completion of
TRL Construction: The government of
Nepal must concentrate to execute the
Construction of Transmission Line
Projects as per schedule, for which
the issues raised by the local people at
various times should be addressed in
time. It affects the mechanism the IPPs
production to get connected with the
grid after commissioning the power. It is
the NEA's responsibility to construct the
required transmission lines for the grid
connections to the IPPs power plants.

b) Frequent Changes in Policies: The
hydropower development is a long-term
business with a huge investment in the
very beginning. Frequent changes in
policies & procedures may distract the




investors. A stable policy is needed,
according to which the investors put the
money in hydropower. With the frequent
changes in the policies the investors will
be discouraged.

d) Market extension: The government

should secure & extend the market for
the growing electricity production. There
are many projects under construction
that are scheduled to commissioning
in couple of years. For IPPs, NEA is

c) Multi-national llnves.tment friendly the only buyer & had to depend on the
atmosphere: It is obvious that only the NEA’s business.
internal investment is not sufficient to
achieve the goals of making 28500 MW e) More consumption of Electricity:
hydropower development, the multi- The exceptionally low value of per
national investment is very required capita consumption of electricity
& will boost up the development. should be increased by promoting
With the necessary amendment in more consumption with applying new
the existing policies & the working tariff rates. This has become extremely
procedures Government should make important, as the production from the
the environment very friendly for the private sector will be increasing in the
multinational investment, which helps coming days with the completion of the
to bring the foreign companies in projects, that are under construction.
hydropower.
Per Capita Consumption of Electricity per vear-person -2022/2023
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Fig.7: Per Capita Consumption of Electricity, Stand-2022/2023.

The government should be attentive to promote
the electricity consumption in the country by
adopting the various tariff rates depending on
the time. People will be benefitted with reducing
the tariff rates for the electricity uses in hospitals,
water supply, lift irrigation & possibly industrial
sectors during Monsoon time, when there is
over production & needs to export to India. It
will boost up the consumption in the country.

f)

Power Trade: Despite the will to develop
the X-border exchange of electric
power with both the neighbors China
& India, only the southern neighbor is
privileged with the power trade due to
its geographical position & is growing
every year but with China it is still limited
on the planning only. The required infra-
structures are already built in both the
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parts of India & Nepal at the required exchange of power with our northern
locations for X-border exchange of neighbor China, which is extremely
electricity. important to attract & promote their

investment in the hydropower sector.
The government of Nepal needs to

focus on how to enable the X-border

Import and Export with India (MU)
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Fig.8: Import & Export of Electricity.
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Amicable Resolution of
Constitution: Dispute in Nepal

Abhushan Neupane
Engineer
NEA Engineering Company

What is an amicable settlement?

An amicable settlement is a process where
the parties to a dispute find ways to resolve
their differences in a friendly and non-
contentious way. To achieve an amicable
settlement, the parties need to be willing to
make concessions for the sake of reaching
an agreement. Without the desire to make
an effort to settle a legal case, it will be
nearly impossible to achieve an amicable
settlement. When parties reach an amicable
settlement, they will either do it based on
their desire to resolve their dispute or will
use the services of a mediator or a lawyer
to support them in the process. The Parties
shall use their best efforts to settle amicably
any dispute, controversy or claim arising
out of, or relating to this Purchase Order or
the breach, termination or invalidity thereof.

In one of the procedures of amicable
settlement of construction disputes an
independent third party (as a neutral
person), in strict confidentiality, conducts
a process to facilitate the parties in
settling an existing dispute. The role of
the independent third party is to remain
independent, to stay at “arms-length”, and
not to attempt to achieve the best outcome
for the one party over the other. Amicable
settlement is also a consensual process
and there must be a willingness and a
mandate by the participants to arrive at an
amicable settlement outcome. The parties
remain free to withdraw from the amicable
settlement procedure at any time and to
revertto adjudication, arbitration or litigation,
depending on the specific provisions of the
construction contract. (Saice, 2021)

Methodological setup for amicable
settlement in large construction projects
in Nepal

In the large construction projects of Nepal,
which use FIDIC documents as their
contract administrative guide, the Claim
process is carried out following Clause
20 ( Fidic 99) or Clause 20 & 21 (Fidic
2017). The claim process commences with
clauses 20.1,20.2,20.3 and 20.4 of Fidic
1999 before the formal Amicable settlement
process mentioned in clause 20.5. A similar
approach has been prescribed for Fidic
2017 suites and is discussed in the following
paragraphs.

During the period specified in the Contract
after notice of dissatisfaction with the DAB
decision, amicable settlement procedures
have been outlined and practised. However,
DAB members do not become involved in
the amicable settlement process. There is
no fixed procedure prescribed by FIDIC for
an amicable settlement, however, a neutral
facilitator who independent third party
generally assists in the amicable settlement
process. Other modes of Alternate Dispute
resolution like Conciliation, mediation,
and direct negotiation without a facilitator
may be the choice. A formal amicable
settlement board is not appropriate as
it is similar to DAB. The list of possible
amicable settlement facilitators could be
reached from boards like NEPCA or FIDIC.
If the amicable settlement procedure is
not successful the case goes to arbitration
as stipulated in Clause 20.5 (amicable
settlement of Fidic 1999)
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However, in Fidic 2017 suites, after the
notice of dissatisfaction (NOD)on a Decision
is given, a 28-day cooling-off period is
mandatory before referring the Dispute to
Arbitration, during which the parties shall
attempt to settle the differences amicably
(Sub-Clause 21.5). However, FIDIC 2017
has been more proactive for Dispute
avoidance as DAB has changed to DAAB
( Dispute Avoidance and Adjudication
Board), which can assist the contracting
parties in Dispute avoidance from the
beginning, the procedures mentioned in SC
21.3 ( Avoidance of Disputes)

Public Procurement Regulation (PPR,
2064) approach for amicable settlement

PPR, 2064 has set the procedure for dispute
resolution in rule 129 and rule 135. Although
there is no provision of Adjudication in the
dispute resolution process, and amicable
settlement procedures as specified in FIDIC
suites of contract before formal arbitration
hearings. However, PPR 2064 has tried to
solve the disputes earlier to adjudication
and arbitration proceedings.

According to rule 129 (Dispute resolution)
of PPR 2064 : (1) The procurement contract
shall set forth, inter alia, the matters of
dispute to be resolved through mutual
consent, process for making application
for the settlement of a dispute, meeting to
be held for mutual consent and process of
making decisions, and such a dispute shall
be settled accordingly.

Additionally, according to rule 135
(Resolution of the dispute by arbitration):
If any dispute that has arisen between
the public entity and the construction
entrepreneur, consultant or service provider
concerning the implementation of the
procurement contract cannot be resolved
through the process referred to in Rule 129,
action shall be initiated for the resolution of
such a dispute by arbitration following the
prevailing law. (www.ppmo.gov.np)

Introduction to FIDIC Contract Suites &
Amicable Settlement Provisions

The FIDIC suite of construction contracts is
written and published by the International
Federation of Consulting Engineers. The

FIDIC acronym stands forthe French version
of the Federation’s name (Federation
Internationale des Ingenieurs-Conseil). The
best known of the FIDIC contracts are the
Red Book (building and engineering works
designed by the Employer) and the Yellow
Book (M&E, building and engineering works
designed by the Contractor). The original
edition of the Red Book dates back to
1957. In recent years FIDIC has published
many new contracts to complement the
suite. The first of the new contracts was the
Orange Book for design, build and turnkey
works published in 1995. In 1999 FIDIC
published a revised suite of contracts with
updated versions of the Red and Yellow
books together with a Green Book as the
short form of contract and a Silver Book for
turnkey contracts. (www.fidic.org)

In December 2017 FIDIC released its
second edition of the Conditions of
Contracts for Plant and Design Build (“the
2017 Yellow Book”), the Conditions of
Contract for Construction (the “2017 Red
Book”) and the Conditions of Contract for
EPC/Turnkey (the “Silver Book”), together
the “2017 Contracts”. As expected, FIDIC
has made substantial amendments to the
dispute resolution provisions from the 1999
Red, Yellow, and Silver Books (together
with the “1999 Contracts”), and it has
addressed the provisions relating to the
“binding but not-final” Dispute Adjudication
Board (“DAB”) decisions which have been
the cause of persistent dispute since the
1999 Contracts were released. (https://
www.fenwickelliott.com/)

i. Amicable settlement in FIDIC 1999

Amicable settlement is a non-
adversarial approach to dispute
resolution. In FIDIC 1999, once a
notice of dissatisfaction has been given
under Sub-clause 20.4, both parties
shall attempt to settle the dispute
amicably before the commencement of
arbitration. Sub-Clause 20.5 requires
an attempt at an amicable settlement,
not less than 56 days after the date of
the notice of dissatisfaction.
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Amicable settlement in FIDIC 2017

According to Fidic 2017 (Red, Yellow
and Silver book), the mandatory
amicable settlement period has been
reduced from 56 days to 28 days under
the 2017 Contracts. Furthermore,
where either party fails to comply with
a DAB decision, that failure may be
referred directly to arbitration and the
amicable settlement period will not
apply. This clarifies that the parties’
obligation to “promptly” comply with
a DAB decision means in less than
28 days. (https://www.fenwickelliott.
com/)

Cases of Amicable settlement in
Nepal using CIAA rules

In Nepal, the Supreme Court has
underscored in landmark rulings (e.g.
Devendra Pradhan on behalf of Hanil
Engineering & Construction Co. v.
Appellate Court, Patan decided in
2075 BS) that:

Where a dispute resolution clause
requires an attempt at amicable
settlement, this step is contractually
binding. Proceeding directly to
arbitration without engaging in the
settlement stage can render the
process contrary to the contract’s
intent and potentially invalidate the
award, Pioneer Law.

Therefore, parties using CIAA rules
within contracts must be aware that
an omission to negotiate could lead
to constitutional or enforceability
challenges in Nepali courts if the

contract prescribes such a step.

5.

Merits of Amicable Settlement Process

Amicable settlement is part of the interest-
based approach to the process of resolving
the dispute. The interests of the parties
are addressed in such a manner that they
have a better understanding of their rights
and obligations regarding the dispute
so that they can explore many different
potential solutions, and understand each
other’s perspective towards a win-win
solution. The Parties could then take the
necessary decisions and actions in their
best interest (as well as for the project) so
that the construction works could proceed
without unnecessary costs and delays,
including alterations to the works, an
extension of time for completion, mitigating
measures regarding the works, suspension
or cancellation of the works, if necessary.
It could also act as a filter to prevent a
dispute from escalating further to the more
comprehensive procedures. The outcome
is usually determined with the Amicable
Settlement Facilitator’s knowledge and
experience in a relatively cheap, fast and
robust manner over a short period, and
addresses two critical issues:

I.  Whether monetary relief is due to the
contractor if he is entitled to that (as
positive cash flow is the lifeblood of the
construction industry); and

Il. It allows the parties to take mitigating
measures if conditions, circumstances
and situations are experienced which
are not favourable to the project and
their interest. (Saice,2021)

Ethical concerns of amicable settlement

The proceedings in Amicable Settlement
are confidential with the facilitator
(independent third party) unless otherwise
required by law. The respective parties
may in private sessions with the Amicable
Settlement Facilitator disclose information
to the Amicable Settlement Facilitator that
must remain confidential. The disclosure
of such information to the Amicable
Settlement Facilitator may be to justify a
party’s bargaining position or to request
the Amicable Settlement Facilitator to raise
certain questions to the other party. To
achieve common ground, the parties must
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be free to make admissions and concessions
which, if the amicable settlement fails, will
not be used against them to their prejudice
in the subsequent adjudication, arbitration
or litigation proceedings.

Cost of Amicable settlement in FIDIC
Contract suite

In the context of FIDIC contracts, the
independent third party typically involved in
an amicable settlement phase is either:

e A Dispute Adjudication/Avoidance
Board (DAB or DAAB), or

« A mediator/arbitrator is involved after
DAB decisions are rendered but before
formal arbitration.

FIDIC contracts (like Red, Yellow, or Silver
Book) often require parties to attempt
amicable settlement before proceeding to
arbitration (see Clause 20.5 in FIDIC 1999
& Sub-Clause 21.5 in newer editions of
FIDIC).

The typical cost varies according to project
size and complexity, Project location,
Number of Parties involved in dispute
resolution. If there is already involvement of
the DAB panel, and their further involvement
in Dispute avoidance further reduces the
cost of the amicable settlement procedure.
The flat fee for amicable settlement (
although it depends upon case to case)
is generally $10,000 to $ 50,000 for large
infrastructure contracts.

Nonetheless, under FIDIC, costs for
amicable settlement efforts (including
mediators or DAAB members) are typically
shared equally between the parties,
unless otherwise agreed.

Emergence of new contracting
approaches for dispute resolution

The Harmonised FIDIC Book (MDB version)
is widely used in donor-funded projects
like Tanahu Hydropower (THL). THL has
used the Harmonised FIDIC Book of Red
& Yellow for Multi Donor requirements (eg
ADB in case of Tanahun Hydro). It provides
a balanced, MDB-compliant framework.
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Amicable settlement and DAB mechanisms
are preferred tools to resolve disputes
before escalating to arbitration. More
projects now adopt FIDIC 2017 Editions,
and other speciality books (e.g. FIDIC
Emerald 2019) are in the market, which are
to be used based on the project’s nature.

Conclusion

Construction disputes are inevitable in
large construction projects in Nepal.
Thus, the proper procedural approach
to minimise or resolve the construction
claims is essential. As mandated by both
the FIDIC suites of contract and the Public
Procurement Monitoring Office of Nepal, it is
recommended to apply amicable settlement
or mutual consent procedures. Even the
Dispute boards or neutral facilitators shall
be extensively used to resolve the disputes
( as prescribed in FIDIC suite 2017
(SC21.3 (avoidance of disputes)) so that
the construction activities go smoothly with
proper handling of construction claims and
disputes. Overall, it will assist proactively in
completing any engineering project within
Time, Cost and desired quality.
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Abstract
Hydropower constitutes over 90% of
Nepal's electricity generation, serving as

the cornerstone of the nation’s energy
infrastructure. However, maintainingreliableand
efficient hydropower operations faces mounting
challenges from aging equipment, constrained
maintenance capabilities, and extreme
environmental factors. Condition Monitoring
(CM) offers a proactive, data-driven approach to
equipment management, reducing unplanned
outages and extending asset lifespan. This
paper examines the critical need for CM
implementation in Nepal’s hydropower sector,
analyzing technical requirements, institutional
frameworks, and policy recommendations
to facilitate adoption. The study highlights
how CM can enhance operational reliability as
Nepal expands its power generation capacity
and regional energy exports.
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1 Introduction
1.1 Background

Nepal has a vast hydropower potential,
with a theoretical capacity exceeding
83,000 MW, making it one of the highest
untapped countries globally. The country’s
topography, steep gradients, and high

1.2

rainfall make it ideal for hydropower
generation. Major river basins like Koshi,
Gandaki, and Karnali offer numerous
sites for run-of-river and reservoir-based
hydropower projects. However, only 3% of
this potential has been utilized, with around
2,500 MW of installed capacity. This
underdevelopment is due to infrastructural
limitations and operational inefficiencies in
existing plants. Infrastructural challenges
include inadequate transmission networks,
limited access to remote project sites, and
logistical constraints due to mountainous
terrain. Financing remains a bottleneck,
as large-scale hydropower projects require
significant capital investment and often
face political and environmental scrutiny.
Many hydropower plants in Nepal are
aging, relying on reactive maintenance
rather than preventive strategies, leading
to frequent forced outages and reduced
availability. Systemic inefficiencies reduce
energy output and increase O&M costs,
discouraging sector investment.

Current Challenges

Most Nepalese hydropower facilities face
the following challenges:

1. Aging Infrastructure

A significant portion of Nepal's
hydropower plants were commissioned
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over two decades ago, with many
facilities surpassing 20 vyears in
service life. Over time, mechanical
components such as turbines runner
bearings and water submerged
turbine parts undergo wear and tear,
while electrical components like
generators, control systems, and
insulation materials degrade. The lack
of periodic refurbishment exacerbates
deterioration. Older systems often lack
the digital instrumentation required for
modern condition monitoring, making it
difficult to assess real-time performance
and predict failures. This aging
infrastructure is especially vulnerable
in remote areas where maintenance
access is limited and replacement parts
are scarce or outdated.

Reactive Maintenance Practices

In many plants, maintenance is still
largely reactive—that is, repairs are
carried out only after a failure has
occurred (Also known as Breakdown
maintenance) This approach leads
to unplanned outages, higher repair
costs, and reduced equipment
lifespan. Preventive and predictive
maintenance strategies, which are
standard in advanced hydropower
systems globally, remain underutilized
due to limited technical capacity and
financial constraints. The absence
of systematic data collection further
weakens the ability to anticipate
component wear, schedule timely
interventions, or conduct root-cause
failure analysis.

High Forced Outage Rates (Averaging
15-20%)

Forced outages, or unexpected
shutdowns due to equipment failure
or safety concerns, are prevalent

in Nepalese hydropower stations.
According to NEA reports and IPP logs,
forced outage rates typically range
between 15% and 20% annually, which
is significantly higher than global best
practices (often below 5%). These
outages not only disrupt power supply
but also lead to financial losses, reduced
water-use efficiency, and increased
wear on remaining operational units.
Factors contributing to forced outages
include turbine cavitation, generator
overheating, relay malfunctions, and
debris damage from unfiltered water
inlets.

4. Environmental Stresses

Nepal's unique geography and
environment  introduce  additional
operational challenges. Rivers feeding
hydropower plants often carry high
sediment loads, especially during
the monsoon season. Abrasive
sediments cause rapid erosion of
turbine blades and wear on control
gates and penstocks, reducing
efficiency and necessitating frequent
repairs. Additionally, Nepal lies in a
seismically active zone; earthquakes
can damage civil structures, misalign
rotating equipment, and impair
instrumentation. Seasonal flooding,
landslides, and glacial lake outburst
floods (GLOFs) further threaten plant
infrastructure, particularly intake
weirs and transmission lines. Without
robust monitoring systems, these
environmental stresses can severely
impact plant reliability and safety.

1.2 The Case for Condition Monitoring

Globally, Condition Monitoring (CM) has
proven effective in achieving several
benefits:
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Condition Monitoring has been
widely adopted across the global
hydropower industry as a
strategic tool for enhancing operational
efficiency, minimizing risks, and
improvingasset management.
When implemented effectivelyy, CM
systems enable plant operators
to continuously track the health and
performance of critical components such as
turbines, generators, transformers, and
bearings. This real-time insight allows for
early detection of anomalies—
such as excessive vibration, temperature
spikes, oil contamination, and electrical
insulation breakdown—uwell before they
escalate into critical failures.

Studies from established hydropower
markets in Europe, North America, and
parts of Asia have demonstrated
that CM can yield substantial operational
benefits:

* Reducing Maintenance Costs by
25-30%: By shifting from time-based
to condition-based maintenance,
utilities avoid unnecessary inspections
and component replacements.
Maintenance is per- formed only when
data indicates an emerging issue,
optimizing labor and material use.

* Decreasing Unplanned Outages by
40-50%: Continuous monitoring helps
detect faults at an incipient stage,
allowing timely intervention before
failure. This significantly lowers the
frequency and duration of unplanned
shutdowns, which are often costlier
than scheduled downtimes.

 Extending Equipment Life by 3-5
Years: Operating machinery under
optimal conditions, combined with early
interventions, reduces cumulative

stress on equipment. As a result,
the service life of components is
prolonged, deferring the need for costly
replacements and improving return on
investment.

These outcomes are not only desirable
but essential for developing economies
where investment capital is limited, and
operational reliability is critical.

Despite these benefits, CM adoption in
Nepal remains limited due to technical,
financial, and institutional barriers.

In Nepal, the adoption of Condition
Monitoring remains sparse and fragmented.
Several hydropower plants—particularly
those operated by Independent Power
Producers (IPPs) and smaller facilities—
continue to rely on traditional maintenance
approaches. The barriers are multi-
faceted:

* Technical Barriers: Many older
plants were not designed with
CM infrastructure in mind, making
retrofitting difficult. In addition, there
is a shortage of specialized personnel
trained in data interpretation, vibration
diagnostics, and CM system integration.

¢ Financial Constraints: The upfront
cost of implementing CM systems,
including sensors, data acquisition
systems, software, and training, can
be prohibitive—especially for smaller
plants or those operating on tight
margins.

* Institutional Challenges: There is
currently no nationwide regulatory
framework or policy mandating
or incentivizing CM  practices.
Furthermore, coordination among
the Nepal Electricity Authority (NEA),
IPPs, and regulatory agencies remains
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limited, resulting in inconsistent
practices across the sector.

As a result, while the benefits of CM are well
recognized globally, Nepal's hydropower
sector has yet to fully capitalize on
its potential. Addressing these barriers
through policy reform, capacity building,
and public-private collaboration is essential
to unlocking the full value of condition
monitoring in the country.

Critical Hydropower Components and
Failure Modes

Turbines

Turbines are the heart of hydropower
plants, and their operational health directly
affects  overall plant performance and
energy output. These rotating components
convert the kinetic and potential
energy of flowing water into mechanical
energy, which is then transformed into
electricity by the generator. Because of
their central role, even minor turbine issues
canlead to efficiency losses, increased
wear on associated systems, or unplanned
outages.

Common failure modes in turbines, along

with appropriate condition monitoring
(CM) techniques, include:
* Cavitation: This occurs when

localized low-pressure zones within
the turbine cause water to vaporize,
forming bubbles that collapse violently
upon entering higher pressure regions.
This phenomenon results in pitting,
vibration, and long-term damage
to runner blades. It is effectively
monitored using vibration analysis and
acoustic emission sensors, which can
detect early-stage bubble formation
and structural stress.

¢ Sediment Erosion: Himalayan Rivers,
which feed most of Nepal’s hydropower
plants, carry high sediment loads,
especially during the monsoon season.
These abrasive particles wear down
turbine surfaces, reducing efficiency
and increasing maintenance frequency.
Thickness gauging and efficiency
tracking are employed to measure
material loss and identify performance
degradation over time.

¢ Runner Imbalance: Over time,
uneven wear, sediment accumulation,
or manufacturing defects can lead to
mass imbalance in the runner. This
causes unsteady rotation, elevated
vibration, and stress on bearings and
shafts. Vibration spectrum analysis is
used to detect imbalances by analyzing
frequency signatures indicative of rotor
instability.

2.2 Generators

Generators in hydropower plants are critical
components that convert mechanical
energy from the turbine into electrical
energy. They operate under continuous
electrical and mechanical stress, often in
harsh environmental conditions, making
them susceptible to various modes of
failure. Ensuring the reliability of generators
is essential for maintaining uninterrupted
power generation and preventing costly
downtimes. Condition monitoring (CM)
provides early detection of anomalies,
allowing for predictive maintenance and
optimized performance.

Common generator issues and associated
CM techniques include:

» Stator Winding Faults: These faults
typically occur due to insulation
breakdown, thermal aging, moisture
ingress, or electrical surges. They




can lead to short circuits or grounding
faults, posing serious risks to generator
integrity.  Partial discharge (PD)
monitoring is a proven method for
detecting early insulation failures. PD
sensors measure minute electrical
discharges within the stator windings,
allowing for timely intervention before
catastrophic damage occurs.

* RotorEccentricity: Rotormisalignment
or mechanical deformation can lead to
uneven air gaps between the rotor and
stator, causing magnetic imbalances,
vibrations, and efficiency losses. Pro-
longed eccentricity can result in severe
rotor-stator rubs. Air gap monitoring
systems continuously measure the
uniformity of the air gap, providing
insight into mechanical alignment and
rotor stability.

* Bearing Degradation: Bearings
support the rotating shaft and are
essential for smooth operation. Over
time, they can degrade due to poor
lubrication, contamination, or fatigue,
leading to increased friction, vibration,
and eventual failure. Temperature
sensors and vibration trend analysis
tools are used to monitor bearing
health. Gradual changesintemperature
profiles and vibration patterns can
signal early wear, allowing operators
to schedule timely replacements and
prevent secondary damage.

2.3 Auxiliary Systems

Auxiliary systems play avitalrole in ensuring
the smooth, efficient, and safe operation of
the main hydropower plant components—
namely turbines and generators. Although
often less prominent than the primary
equipment, these systems are essential
for maintaining operational stability and

preventing mechanical and thermal stress.
Effective condition monitoring (CM) of
auxiliary systems can significantly enhance
overall plant reliability, reduce wear on core
machinery, and improve response to load
variations.

Key auxiliary components and associated
CM parameters include:

¢ Cooling Systems: These systems are
responsible for dissipating the heat
generated by both mechanical and
electrical components, particularly
generator windings and bearings. A
malfunction in the cooling system can
lead to overheating, insulation failure,
or thermal deformation. CM techniques
include monitoring flow rates to
detect blockages or pump issues and
measuring temperature differentials
across cooling circuits to ensure heat
is being adequately transferred and
removed.

e Lubrication Systems: Proper
lubrication minimizes friction and wear
in bearings, shafts, and other moving
parts. Degraded or contaminated oil
can cause premature equipment failure.
Condition monitoring involves oil quality
analysis to detect oxidation, moisture
content, and additive depletion, along
with particulate content checks to
identify metallic or abrasive particles
indicating wear. Online oil sensors and
periodic lab analyses are commonly
used for this purpose.

* Governor Systems: The governor
regulates turbine speed and output
by adjusting water flow, ensuring that
generation remains synchronized with
grid demand. Faults in the governor
system can lead to slow response
times, frequency instability, or even
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unit trips. CM techniques involve
monitoring response time to load
changes and analyzing hydraulic
pressure fluctuations within the
governor mechanism to detect valve
sticking, actuator faults, or control loop
anomalies.

3 Technical Implementation Framework

3.1 Sensor Deployment Strategy

A structured and well-planned deployment
of sensors is fundamental to establishing
an effective condition monitoring (CM)
framework in hydropower plants. Accurate
and timely data acquisition from both
mechanical and electrical systems is
essential for detecting early signs of
equipment  deterioration,  diagnosing
potential faults, and enabling predictive
maintenance strategies. The selection and
placement of sensors must be based on
a clear understanding of the operational
behavior and failure modes of individual
components.

Mechanical Systems:

* Accelerometers: These sensors
are typically mounted on bearing
housings and other rotating elements
to measure vibration levels and
frequency spectra. Abnormal
vibrations often indicate issues such as
misalignment, imbalance, looseness,
or bearing degradation. High-sensitivity
accelerometers enable early detection
of mechanical faults, thereby reducing
the risk of catastrophic failure.

* Proximity Probes: Installed along
shaft lines, proximity probes measure
shaft displacement and detect
phenomena like shaft whip, run-out, or
misalignment. These measurements
are particularly important for assessing
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the health of rotating assemblies and
ensuring that dynamic behavior stays
within safe operational limits.

* Strain Gauges: These are affixed to
structural components such as turbine
housings, support frames, or draft tubes
to measure stress and deformation
under load. Strain data is crucial for
identifying fatigue-prone areas and for
validating structural integrity during
high-load or transient conditions.

Electrical Systems:

* Temperature Sensors: Placed on
stator windings, generator bushings,
and transformer cores, these sensors
help monitor thermal behavior under
varying electrical loads. Overheating
is a leading cause of insulation failure
and electrical breakdown, so real-time
temperature monitoring is vital for
preventive maintenance.

* Partial Discharge Sensors: These
sensors detect minute electrical
discharges caused by insulation
degradation within generators,
transformers, or switchgear. They are
key tools for assessing incipient faults
in high-voltage components, providing
an early warning well before visible
damage occurs.

* Power Quality Analyzers: These
devices monitor voltage and current
harmonics, transients, and imbalances
that may arise from grid disturbances
or equipment anomalies. Poor
power quality can accelerate wear
on electrical equipment and affect
synchronization, especially in grid-
connected hydropower plants.




3.2 Data Infrastructure

A robust and scalable data infrastructure
is critical to the success of a condition
monitoring (CM) system in hydropower
plants. CM relies on the continuous
collection, transmission, storage, and
analysis ofhigh-resolution data from a wide
array of sensors deployed throughout the
plant. Without a reliable data backbone,
even the most advanced monitoring
tools cannot deliver actionable insights.
Therefore, technical specifications must
be aligned with the operational demands
of hydropower assets, particularly in
geographically challenging regions like
Nepal.

Key components of a CM data
infrastructure include:

« Sampling Rate: For accurate vibration
diagnostics and fault detection in high-
speed rotating machinery such as
turbines and generators, sensor data
must be sampled at high frequencies.
A minimum sampling rate of 10 kHz
is recommended to capture critical
frequency components, transient
events, and subtle anomalies that
lower sampling rates might miss. This
ensures that early warning signs—like
bearing fault harmonics or cavitation
signatures—are properly detected and
interpreted.

« Data Storage: Given the volume
and velocity of sensor data, storage
solutions must be both high-capacity
and long-term. Cloud-based storage
systems offer scalability, centralized
access, and integration with machine
learning analytics platforms. To support
trend analysis, forensic diagnostics,
and compliance auditing, a minimum
retention period of five years is

advisable. This allows operatorstotrack
long-term performance degradation
and correlate historical data with major
events or maintenance records.

* Communication: Effective  data
transmissionfrom sensorsto processing
units is essential, especially in real-
time or near-real-time applications.
Fiber-optic communication is preferred
due to its high bandwidth, low latency,
and resistance to electromagnetic
interference. However,given theremote
locations of many hydropower plants
in Nepal, a satellite communication
backup is recommended to ensure
uninterrupted data flow in areas where
terrestrial infrastructure is limited or
vulnerable to natural disruptions such
as landslides or floods.

3.3 Analytics Architecture

The analytics layer is the core intelligence
of a condition monitoring (CM) system,
transformingraw sensordataintoactionable
insights. It serves as the interface between
data acquisition and operational decision-
making, and its effectiveness determines
the success of predictive maintenance
strategies. To manage the complexity and
scale of hydropower operations, a hybrid
approach using both edge and cloud
computing technologies is recommended.

* Edge Computing: This involves
processing data locally at or near the
point of collection—such as within the
power plant control room or embedded
processing units in field devices. Edge
analytics enable real-time anomaly
detection, low-latency alerts, and
reduced bandwidth  requirements
for remote sites. This is particularly
valuable for critical systems like turbines
and generators, where immediate
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responses to vibration or temperature
spikes can prevent damage.

Cloud Computing: Cloud platforms
provide the scalability and computing
power necessary for long-term data
storage, model training, and complex
analytics. Inthe cloud, large volumes of
historical and live data can be processed
using machine learning algorithms and
rule-based engines to detect patterns,
predict failures, and classify faults
across multiple plants. These models
continuously improve through data
feedback loops, enhancing diagnostic
accuracy over time.

Predictive Algorithms: Advanced
analytics use techniques such as
anomaly detection, time- series
forecasting, and supervised learning
to identify deviations from normal
operating behavior. These models
can trigger maintenance planning
alerts, prioritize tasks based on risk,
and support inventory and workforce
optimization.

Integration with SCADA Systems:
Seamless integration with existing
Supervisory  Control and Data
Acquisition (SCADA) systems ensures
that condition monitoring outputs
are accessible to operators in real-
time. This enables automated alerts,
dashboards for visualizing equipment
health, and linkage to historical
operational data for deeper analysis.
SCADA-CM integration is critical
for enabling informed operational
decisions and closing the loop between
monitoring and maintenance action.

Together, this multi-layered analytics
architecture enables a shift
from reactive to predictive asset

management, increasing equipment
reliability and reducing lifecycle costs.

Institutional Roadmap for Nepal

4.1 Policy Recommendations

To facilitate the widespread adoption
of condition monitoring (CM) in Nepal's
hydropower sector, a comprehensive set
of policy actions is essential. These
actions should address regulatory
frameworks, financial incentives, and
capacity-building initiatives to create a
supportive ecosystem for CM deployment
and ensure its sustainability in the long
run.

Regulatory Mandates:

* Require CM Implementation for
All Hydropower Plants Exceeding
5 MW Capacity: To standardize
the adoption of CM across the sector,
it is recommended that hydropower
plants with a capacity greater than
5 MW be mandated to implement
CM systems. This threshold targets
both small and medium-sized plants
that may otherwise overlook CM due
to cost concerns, while still offering the
potential for significant improvements
in efficiency and reliability. Mandating
CM at this scale will ensure that the
majority of operational plants contribute
to reducing forced outages and
enhancing the stability of the national
grid.

e Conduct Annual CM Compliance
Audits: To ensure that CM systems are
being used effectively and consistently,
the Nepal Electricity Authority (NEA)
should implement annual compliance
audits for all plants required to adopt
CM. These audits would assess the
quality and functionality of monitoring
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systems, data integrity, and
maintenance practices. By holding
operators accountableand establishing
performance benchmarks, compliance
audits would drive  continuous
improvement in plant operations and
ensure that the system delivers its
intended benefits in terms of reliability
and cost-effectiveness.

Financial Mechanisms:

Provide Tax Credits for CM-Related
Investments: The initial costs
associated with installing CM systems—
such as purchasing sensors, setting
up data infrastructure, and integrating
analytics tools—can be prohibitive for
many plant operators. To reduce this
financial barrier, the government could
introduce tax credits or rebates for CM-
related investments. These incentives
would make the transition to CM
more attractive, especially for smaller
operators who might hesitate due to
upfront costs. A tax credit program
could reduce the financial burden and
encourage wider adoption of modern
monitoring practices.

Offer Low-Interest Financing
Options for CM Equipment
Procurement: In addition totaxcredits,
low-interest financing options should be
provided specifically for CM equipment
procurement. This would enable
hydropower companies to spread the
cost of these investments over time
without incurring high borrowing costs.
Financial support could be provided
through partnerships between the
government, development banks, and
private financial institutions, ensuring
that access to affordable capital is
available for operators in remote or
underdeveloped regions.

Capacity Building:

Establish Certification Programs
for CM at Institutions like CTEVT:
To ensure that Nepal has a skilled
workforce capable of managing and
maintaining advanced CM systems,
certification programs focused on CM
should be introduced at vocational
and technical institutions such as the
Council for Technical Education and
Vocational Training (CTEVT). These
programs would provide technical
training on sensor installation, data
analysis, predictive  maintenance
practices, and troubleshooting. By
developing local expertise, Nepal can
create a self-sustaining ecosystem
that reduces dependency on foreign
consultants and improves long-term
operational knowledge.

Initiate Technician Exchange
Programs through the NEA for
Hands-on Training: Practical, hands-
on experience is critical for technicians
to fully grasp the intricacies of CM
systems. The Nepal Electricity Authority
(NEA) could spearhead technician
exchange programs that allow local
personnel to receive on-the-job training
at hydropower plants with advanced CM
systems in operation. These exchange
programs could involve partnerships
with international hydropower operators
or private firms, offering exposure to best
practices, cutting-edge technology, and
troubleshooting techniques. By building
practical knowledge and expertise,
Nepal can ensure that CM systems are
effectively utilized and maintained.

4.1 Implementation Phases

A phased implementation strategy for the
adoption of condition monitoring (CM) in
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Nepal's hydropower sector ensures that
the deployment of new technologies is both
scalable and manageable. This
approach allows for lessons to be learned in
each phase, with adjustments m a d e
to overcome challenges as the program
progresses. The phased strategy
is designed to gradually integrate
CM systems into the national hydropower
network, starting with pilot projects
and moving toward full sector-wide
implementation.

Phase 1: Pilot (2024-2025)

* Launch 3-5 Demonstration
Projects in Diverse Geographic
and Operational Settings: The
first phase of implementation focuses
on pilot projects to showcase the
benefits and feasibility of CM in
various operational contexts. These
demonstration  projects will  be
strategically selected to represent a
range of geographical, environmental,
and operational challenges faced by
hydropower plants in Nepal. The aim is
to identify site-specific issues—such as
sediment erosion in Himalayan plants
or extreme weather conditions in the
Mid-Hills—and tailor CM solutions
accordingly. By running these pilots,
the government and stakeholders
can gain valuable insights into the
technical, financial, and operational
aspects of CM deployment, allowing
for refinements before broader roll-
out. Furthermore, these demonstration
projects will serve as educational tools
for industry players, providing tangible
evidence of CM’s effectiveness.

Phase 2: Expansion (2026-2028)

* Extend CM Systems to Cover 50%
of Nepal’s Installed Hydropower

Capacity: Following successful
demonstration projects, the second
phase involves scaling the adoption of
CM to cover 50% of Nepal’s installed
hydropower capacity. This phase
will focus on plants that have shown
the greatest potential for improved
operational efficiency and reduced
downtime through CM. The strategy will
prioritize plants with aging infrastructure
and high forced outage rates, as
these will benefit most from predictive
maintenance and condition-based
monitoring. The expansion phase will
require significant coordination between
plant operators, regulatory bodies,
and financial institutions to ensure
that sufficient funding and resources
are allocated for system deployment
across a larger number of plants.
Training programs for technicians and
plant personnel will be scaled up, and
operational guidelines will be refined
based on the experiences gained in the
pilot phase.

Phase 3: Maturation (2029 and Beyond)

¢ Full Integration of CM Technologies
Across the Sector, Including Legacy
Plants: The final phase will focus on
the full integration of CM technologies
across the entire hydropower sector,
including legacy plants that may not yet
have the latest monitoring technologies.
This phase aims to establish CM as the
standard practice for plant operation
and maintenance in Nepal. By 2029
and beyond, it is expected that all
hydropower plants, regardless of size
or age, will implement some form of
condition monitoring. This universal
adoption will improve the overall
reliability, efficiency, and sustainability
of Nepal's energy infrastructure. Efforts
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5.1

will include retrofitting older plants with
modern sensors, software, and data
systems. In addition, further integration
with grid management systems and
SCADA platforms will enable more
intelligent, responsive management
of energy production, leading to
more stable power generation and
better alignment with national energy
demands.

Economic Justification
Cost-Benefit Analysis

An economic assessment provides a
compelling justification for the adoption
of condition monitoring (CM) systems in
Nepal's hydropower sector, highlighting
both cost efficiency and long-term returns.
The initial investment in CM systems is
a key consideration, but it is important
to recognize that these systems will not
only enhance the reliability and lifespan
of critical equipment but also generate
substantial savings in maintenance and
downtime costs over time. A careful
cost-benefit analysis reveals that the
financial returns from adopting CM can
be significant, making it a worthwhile
investment for hydropower operators.

Investment Basic CM

System

Component:

» Estimated Cost: USD 15-20 per kW

— The basic CM system includes
fundamental monitoring technologies,
such as vibration Sensors,
temperature monitoring, and basic
data logging. This cost covers sensor
deployment, basic data collection
infrastructure, and essential analytics
tools for early fault detection and
performance optimization.

* Payback Period: 2-3 years

— The payback period for a basic CM
system is relatively short, ranging
from 2 to 3 years. This quick return
is due to the significant reduction
in unplanned outages, improved
operational efficiency, and extended
asset lifespan that the system
enables. By identifying issues early,
plants can avoid costly breakdowns
and reduce unscheduled downtime.
Furthermore, operators can optimize
their maintenance schedules, thereby
reducing the frequency and cost of
reactive repairs. In many cases,
these cost savings will quickly offset
the initial investment.

Investment Component: Advanced CM
System

* Estimated Cost: USD 30-40 per kW

— The advanced CM system builds
upon the basic setup by incorporating
more sophisticated technologies,
such as machine learning-based
predictive maintenance, advanced
vibration and strain monitoring, and
real-time cloud-based analytics. It
also includes integrations with other
plant management systems like
SCADA, allowing for comprehensive
monitoring of all critical assets and
facilitating data-driven  decision-
making at a larger scale.

e Payback Period: 4-5 years

— The payback period for advanced CM
systemsis slightly longer, ranging from
4 to 5 years, but the value proposition
remains compelling. The key benefit
of advanced systems is their ability to
forecast potential failures with greater
accuracy, allowing for more precise
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maintenance planning and minimizing
catastrophic failures. As the system
matures, predictive algorithms
improve, which further enhances
operational optimization, reducing
maintenance costs and downtime.
Additionally, advanced CM systems
enable hydropower plants to run at
their maximum potential, improving
generation efficiency and reducing
overall operating costs.

5.2 Value Proposition

The value proposition of condition
monitoring (CM) adoption is multifaceted,
offering significant benefits across multiple
stakeholders, including utilities, the
national grid, and the broader economy. By
enhancing the reliability and efficiency of
hydropower plants, CM systems contribute
to cost savings, operational optimization,
and sustainable growth in the energy
sector. The following outlines the key
advantages for each stakeholder:

For Utilities:

* Achieve a 20-30% Reduction in
Operations and Maintenance (O&M)
Costs:

— Condition monitoring plays a crucial
role in reducing operations and
maintenance (O&M) costs by shifting
the maintenance strategy from
reactive to proactive. By continuously
monitoring the condition of critical
assets such as turbines, generators,
and auxiliary systems, CM systems
enable utilities to detect faults early
and schedule maintenance activities
only when necessary. This results in
fewer emergency repairs, lower labor
costs, and a reduction in the need for
expensive replacement parts.

— Additionally, CM helps optimize the
lifecycle of equipment, delaying costly
replacements and improving plant
efficiency. By enabling smarter
maintenance schedules, utilities can
avoid costly downtime, minimize the
impact of unplanned outages, and
extend the operational life of their
assets. The combination of reduced
downtime, less frequent repairs, and
optimized resource allocation can
lead to a 20-30% reduction in O&M
costs over time.

For the Grid:

e Enhance System Reliability and
Reduce SAIDI (System Average
Interruption Duration Index):

— System reliability is crucial for any
national or regional power grid.
CM systems not only enhance
the health of individual assets but
also provide a comprehensive view
of plant performance, enabling
operators to identify potential risks
that could disrupt power supply.
By detecting issues before they
lead to catastrophic failures, CM
minimizes forced outages, ensuring
that hydropower plants maintain a
steady output to the grid.

— One key metric for grid reliability
is the System Average Interruption
Duration Index (SAIDI), which
measures the average duration of
power outages. With CM systems in
place, utilities can significantly reduce
SAIDI by preventing unscheduled
outages, minimizing the duration of
planned maintenance, and ensuring
that plants are operating at optimal
capacity. Enhanced reliability from
CM adoption leads to a more stable
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and predictable power supply, which 6 Conclusion and Recommendations

is especially vital as Nepal expands
its energy exports to neighboring
countries like India and China.

For the National Economy:

* Boost Revenue Through Increased
Energy Exports, Particularly to India
and China:

— As Nepal continues to expand its
hydropower generation capacity,
energy exports—especially to
neighboring countries—become
an increasingly important source of
revenue. By improving the efficiency
and reliability of hydropower plants,
CM systems enable plants to operate
at peak capacity and maximize power
generation. This increased output
can directly contribute to the nation’s
ability to meet growing domestic
demand and enhance its export
capacity.

— In particular, Nepal has established
ambitious goals for energy export to
countries like India and China, which
are rapidly increasing their demand
for renewable energy sources. By
improving the operational efficiency
of hydropower plants, CM systems
can play a pivotal role in boosting
Nepal’'s exportable surplus. This, in
turn, generates increased revenue for
the country, contributing to economic
growth, infrastructure development,
and the creation of new jobs in the
energy sector. Additionally, a reliable,
well-maintained hydropower sector
can position Nepal as a key regional
player in the renewable energy
market.

6.1 Key Findings

This paper underscores the critical role
of condition monitoring (CM) in improving
the reliability and sustainability of Nepal’'s
hydropower sector. With hydropower
being the backbone of the country’s
energy infrastructure, ensuring the efficient
operation of its plants is crucial for both
domestic power generation and energy
exports. After evaluating the potential
benefits and challenges, several key
findings have emerged from this analysis:

1. CM Significantly Improves
Equipment Performance and
Lifespan:

* One of the most compelling reasons
to adopt CM in Nepal’s hydropower
plants is its proven ability to enhance
equipment performance and extend
the lifespan of critical assets.
Through real-time monitoring
and predictive maintenance, CM
systems can detect faults early,
allowing for timely interventions
before equipment failure occurs.
This approach not only prevents
catastrophic breakdowns but also
optimizes the overall operational
efficiency of plants, leading to better
power generation and reduced
downtime.

» Additionally, CM helps extend the
lifespan of turbines, generators,
and other vital components, which
are often subjected to harsh
environmental  conditions. By
identifying wear and tear patterns
and addressing them proactively,
CM reduces the need for expensive
replacements and lowers the long-
term capital expenditure required for
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2. A Combination of

maintaining and upgrading the fleet
of hydropower plants.

Regulatory,

Technical, and Financial Measures is
Needed for Effective Implementation:

The successful implementation of
CM in Nepal’'s hydropower sector
requires a holisticapproach involving
a combination of regulatory,
technical, and financial measures.
On the regulatory side, it is important
for the Nepal Electricity Authority
(NEA) and other stakeholders
to establish clear standards and
mandates that ensure CM is adopted
across the sector. Regulatory
frameworks should define the
minimum requirements for CM in
hydropower plants, with periodic
audits to ensure compliance.

From a technical standpoint, the
deployment of CM systems must
be supported by the installation of
suitable sensors, data infrastructure,
and analytics tools. The technical
expertise required to install, operate,
and maintain these systems must
be developed through focused
capacity-building initiatives, such as
certification programs and technician
exchange schemes.

Financially, it is critical to introduce
incentives and financing options to
alleviate the initial costs associated
with CM adoption. This could
include offering tax credits, low-
interest loans, and other financial
mechanisms to make CM systems
more affordable, especially
for smaller and medium-sized
hydropower plants.

3. Economic

Analysis Supports

CM as a Cost-Effective Strategy,
Especially for Larger Facilities:

The economic analysis of CM
adoption reveals that it is a cost-
effective  strategy, particularly
for larger hydropower facilities.
By reducing operations and
maintenance (O&M) costs and
preventing costly unscheduled
downtimes, CM offers a strong return
on investment (ROI). The payback
periods for basic and advanced CM
systems are relatively short, ranging
from 2 to 5 years, and the long-
term savings far outweigh the initial
investment.

Moreover, the value proposition
of CM extends beyond individual
plants. The improved reliability of
plants with CM systems contributes
to greater grid stability, reduces
the risk of power interruptions,
and enhances Nepal's ability
to meet domestic demand and
export electricity to neighboring
countries. This results in substantial
economic benefits for the country,
especially as hydropower becomes
an increasingly important source of
revenue through energy exports.

Actionable Recommendations:
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Immediate Steps: Establish
national CM standards, develop
training programs for technicians,
and initiate pilot projects to showcase
the benefits of CM.

Medium-term Actions: Roll out CM
across 50% of Nepal’s hydropower
capacity, ensuring that both financial
and technical support are available
for the adoption process.




Long-term Vision: Achieve full
sector-wide integration of CM,
including legacy plants, by 2030,
with  ongoing improvements in
technology and policy.

The  sustainable  development
of Nepal's hydropower sector
hinges on the adoption of modern
maintenance approaches like CM.
As Nepal expands its hydropower
generation capacity and looks
to increase energy exports, CM
will be a key enabler of reliable,
efficient, and cost-effective power
production, ultimately strengthening
the country’s energy infrastructure
and economic prospects.

6.2 Actionable Steps

To actualize the benefits of Condition
Monitoring (CM) in Nepal’s hydropower

sector, the following key

steps are

recommended:

1. Immediate

Formulation of CM

Standards by the Nepal Electricity
Regulatory Com- mission (NERC):

Action Plan: The Nepal
Electricity Regulatory Commission
(NERC) should take the lead in
formulating clear CM standards for
the country’s hydropower plants.
These standards would outline
the minimum requirements for CM
implementation, covering aspects
like sensor installation, data
collection protocols, and periodic
condition assessments.

Rationale: With well-defined
regulatory standards, hydropower
operators will be provided with
a structured framework for CM
adoption. This would ensure

uniformity across the sector and
increase compliance with CM best
practices. Standards will also
help align government initiatives,
international funding, and local
incentives to promote CM across
plants of all sizes. Furthermore,
regulatory mandates can act as a
strong foundation for the success
of CM in Nepal’s hydropower sector,
fostering an environment where
technology is leveraged to optimize
plant performance.

Establishment of a National CM
Training Center in Collaboration
with CTEVT:

Action Plan: Collaborating with
the Council for Technical Education
and Vocational Training (CTEVT),
Nepal should establish a national
CM training center aimed at building
the technical capacity required for
the widespread adoption of CM. This
training centercould offer certification
programs that equip engineers,
technicians, and operators with the
necessary skills to install, maintain,
and analyze CM systems.

Rationale: The technical
expertise required for the proper
implementation of CM systems is
essential for long-term sustainability.
By establishing a dedicated training
infrastructure, Nepal can build a
skilled workforce capable of handling
the complexity of CM technologies.
These programs will ensure that
the future workforce is adequately
trained to monitor, troubleshoot,
and maintain condition monitoring
equipment. Moreover, technician
exchange programs, in collaboration
with the Nepal Electricity Authority
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(NEA), can provide hands-on
experience in CM system operations
and foster knowledge exchange.

3. Execution of Pilot CM Projects
Using Climate Finance and Donor
Support:

Action Plan: Pilot projects should
be launched in collaboration
with international climate finance
initiatives and donor agencies to
demonstrate the benefits of CM
in the hydropower sector. These
projects should target a diverse set
of hydropower plants across the
country, including small, medium,
and large-scale facilities, and
should focus on demonstrating
the practicality of CM systems in
Nepal’s unique environmental and
operational context.

Rationale: Pilot projects will act
as real-world case studies for the
effectiveness of CM, showing
both the technical feasibility and

the economic advantages of such
systems. They will also serve as
models for future CM implementation
and help in identifying potential
challenges, such as financing gaps,
technology adaptation issues, and
regulatory hurdles. By tapping
into climate finance and donor
funding, Nepal can alleviate the
upfront costs associated with the
adoption of CM and encourage
private sector participation in energy
sector improvements. Successful
pilot projects can build momentum
for broader adoption and attract
investment into the sector.
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Hydropower to Hydrogen:

Unlocking Nepal’s Energy Transition

Sunder Nyaupane
Administratrive Officer
Gorkha Distribution Centre

Abstract: By the utmost utilization of it abundant
hydroelectricity, Nepal holds the capability to
be a global hub of green hydrogen. By driving
policies, building essential infrastructure and
facilitating with its surplus electricity, Nepal
is undoubtedly a key asset for unlocking
the Nepal’s energy transition. Collaborative
approach of government, NEA’s central role
and active participation of private sector will
be instrumental for shaping fortunes of Nepal
in Green Hydrogen Energy and realizing the
Nepal’s vision of Energy Independence and
de-carbonization goal.

Background

s per the data given by the International
AEnergy Agency, the decade since 2013
has seen that the proportion of non-
renewal source of energy in the energy mix

of the world, has shown a gradual decline to
80 % in 2023 from 82% in 2013. Also till 2035

the growth rate in the demand of clean energy
is expected to overcome the rate at which the
demand total energy mix rises globally [1]. In the
year 2024, the contribution of renewal energy
to the global energy consumption sits around
14.6% and this marks a humble improvement
from previous year as it was at 13% in 2023 [2].

In the meantime, clean hydrogen is enjoying
its Political and Business momentum as the
severity of discussion going on, policies that
are being drafted and the rapid expanding
nature of investments around the world seems
to lay the strong foundation for the future.
The earliest demonstration of hydrogen fuel
dates back around 1800s whereby the water
electrolysis and the fuel cell have captured the
imagination of engineers. In the 18" and 19*
century hydrogen used to fuel the combustion
engines, balloons and air ships along with lifting
the human race to the moon in 1960s [3]. There
seems to be an opportunity for Nepal to become
an early mover in developing hydrogen fuel as
one of the leading asset of nation’s economy
mainly due to its hydroelectricity production and
recurring energy surplus during the wet season
[4].

Introduction

Known for being a lightest, Hydrogen is also
the most abundant element in the universe. The
utilization of this as a source of energy do not
leave any carbon footprint instead, water vapour
is the byproduct of combustion of hydrogen
fuel. The applicability in electricity generation,
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industrial usage along with feedstock for
synthetic fuels, hydrogen provides enhanced
scope of application [5].

The process of splitting water into two hydrogen
and oxygen is known as Electrolysis. This
splitting action is conducted in an electrolyzer
containing two electrodes namely anode and
cathode which are separated by an electrolyte.

After the application of electric field;

- The oxidization of water atanode produces
oxygen gas along with hydrogen ions

- Hydrogen ions migrate to the cathode,
where they go through the reduction
process to produce the hydrogen gas.

The key reaction involved in this process is
given as

2H,0 (I) + Electricity (237.2kJ mol') + Heat
(48.6 kJ mol') —— O,(g)+2H,(9)

Assuming that the above reaction is taking
place at room temperature 1.23V theoretical
thermodynamic cell is required for the
electrochemical water splitting technique to
split water into hydrogen and oxygen. However,
experimental setup requires 1.48V of cell
voltage for efficient splitting of water and the
additional voltage is required to overcome the
kinetic ohmic resistance of the electrolyte and
the cell component of the electrolyzer. [6]

This whole proceeding requires highly purified
water and sufficient amount of electricity. The
efficiency of the chemical reaction sighting
the amount of hydrogen fuel generated by
the reactor ranges in-between sixty percent
to eighty percent, and this depends upon the
type of electrolyzer used. Proton Exchange
Membrane (PEM) and Alkaline Electrolyzers are
the common types of electrolyzers employed in
green hydrogen system. [7]
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Figure 1: PEM Water Electrolysis Method [9]
Proton Exchange Membrane (PEM)

Water is electrochemically separated into
hydrogen and oxygen at the appropriate
electrodes in PEM water electrolysis, with
hydrogen at the cathode and oxygen at the
anode. Pumping water into the anode, where
it splits into Oxygen (O,), proton (H*), and
electrons (€°), results in PEM water electrolysis.
Then after, these protons are transported to the
cathode side via a proton conducting membrane.
The external power circuit, which supplies the
reactions driving force (cell voltage), allows the
electron to leave the anode. After the completion
of transportation of protons from anode, the
recombination of protons and electrons occurs
at cathode yielding the creation of Hydrogen at
gaseous state. [8]

Alkaline Water Electrolysis

At the cathode of the alkaline water electrolysis
process, two molecules of alkaline solution
(KOH/NaOH) go through the reduction process
to get one Hydrogen molecule (H,) and one
Hydroxyl ion (OH’). The Hydroxyl ion (OH-
) is then moved to anode through the porous
diaphragm under the influence of electric field
between the anode and cathode, where they
are discharged to one molecule of water (H,0)
and %2 molecule of Oxygen (O,). The generated
H, is then removed from cathode surface to
recombine in a gaseous state. According to
the mechanism depicted in Figure 2, the O,




recombined at electrode surface and escaped
as Hydrogen. Lower temperatures, such as 30
to 80°C, are used for alkaline electrolysis and
the electrolyte is an aqueous solution of KOH
or NaOH and the electrolyte concentration is
approximately about 20% to 30%. [10, 11]

Anode
200 +H,0 + % 0,4 2¢

o’
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Flow ield separator plates J - \
Cathode Electrode [Ni]
Figure 2: Alkaline Water Electrolysis Method [12]

Other than mentioned two methods Steam
Methane Reforming (SMR), Coal Gasification,
SMR or Gasification with Carbon capture,
Biomass Gasification and other are some other
processes with which Hydrogen Fuel can be
generated.

Types of Hydrogen

There are several types of hydrogen that have
been classified by their production method and
source of energy used. They can be listed as:

e Grey Hydrogen: Produced from fossil
fuels, emitting CO,

o Blue Hydrogen: Produced from
Fossil fuels but uses carbon capture
technology to reduce carbon emission.

e Green Hydrogen: Produced by using
renewal source of energy such as
Hydroelectricity, Solar Energy, and Wind
Energy to split water into Hydrogen
and Oxygen through the electrolysis
process.

Among all green Hydrogen is gaining global
attention due to its environmental benefits and
potential to store renewal energy for use during
peak demand or dry season. [13]

Nepal’s Hydropower Advantage

With the capacity of around 83000MW of
hydroelectricity generation and among which
about 42000 MW could be harnessed sighting
the feasibility in terms of economic and
technical aspects, Nepal is recognized as the
most profound place for the production of green
hydrogen [14]. According to reports, Nepal will
have at least 10,000 megawatts of hydropower
by 2030, with a demand of approximately 7,000
megawatts. The total capacity is expected to be
39,000 megawatts by 2040[15]. It is anticipated
that the cost of producing green hydrogen
will be below 1 USD per kg by 2050 which
approximately sits around 3.01 USD per Kg at
2024 [16].

Application scope of Green Hydrogen

Consisting wide variety of utilization area
green hydrogen’s scope of application could be
illustrated by following picture.

|

Sourca; BloomberpNEF
Figure 3: Usage of Green Hydrogen [17]
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Development in Nepal

In the fiscal year 2082/83 Nepal has aimed to
conduct feasibility study of green hydrogen
production in association with universities
and private sector. Along with this National
and foreign investor will be encouraged to
invest in Nepal in the field of Green Hydrogen
production. Also there is a provision to provide
tax exemption for the green hydrogen producing
industries [18]. Along with this some of the
major development steps in regard to the green
hydrogen could be listed as follow:

+ Policy Level awareness:
e Green Hydrogen Policy, 2080
+ Research and Development

o Possibility of Hydrogen Energy in Nepal,
2065: Aresearch report prepared by the
integrated team of Tribhuvan University,
Nepal and Western Michigan University,
USA.

e A study conducted by Asian
Development Bank regarding Hydrogen
generation using hydroelectricity in
Nepal, 2077.

e Possibility of production and usage
of Green Hydrogen in Nepal, 2078, a
research reported submitted to Cabinet
by Water and Energy Commission.

o Ateam of experts of Ministry of Energy,
Water Resources and Irrigation studied
on use of Green Hydrogen for the

production of chemical fertilizer in
Nepal. [19]
+» Structural Development
e Green Hydrogen Lab, Kathmandu

University, established at 2020 this
laboratory has been instrumental for the
research aspirants to study the vibrant
dimensions of Green Hydrogen

e HFP Nepal: a collaborative project
between Kathmandu University and
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Nepal Oil Corporation. This project
aims to identify the feasibility scenario
for technology transfer and adaptation
for the production of green hydrogen
as a commercial fuel from hydropower
plants.

o Nepal Hydrogen Initiative: a project
for carbon neutrality and energy
independent Nepal running under
Kathmandu University.

+ Programmatic Initiations

e 16" Periodic plan (2024/25-2028/29)
has included green hydrogen as a
possible source of alternative energy
in the provision of Major Programs and
Transformative strategies.

¢ Unveiling of green hydrogen fueled car
numbered Ba 1 Jha 111 by the Prime
Minister of Nepal in 2024.

e Commencement of Green Hydrogen
refueling station at Kathmandu
University.

o Nepal Has engaged in some informal
conversation with International agencies
likes UNDP and ADB in regard to the
technical assistance for the possible
pilot projects for the development of
Hydrogen in Nepal.

o Green Hydrogen and Green Ammonia
Plant Project under Investment Board
Nepal at an estimated cost of 1100
million USD to be commenced under
Public Private Partnership Model.

Where does Nepal
stands in the Picture

Electricity Authority

Nepal Electricity Authority being a supreme
leader of the electricity generation, transmission
and distribution, is expected to play as a frontier
for the development of overall aspects of Green
Hydrogen in Nepal. Some of the major initiations
taken by the authority could be listed as follow:




Conduction of feasibility study by
creating an alliance with Global Green
Growth and Kathmandu University
for Green Hydrogen targeting for the
commencement of Green Hydrogen
Plant in Nepal.

Looking for the regional cooperation for
the development of Green Hydrogen as
a way forward strategy for the years to
come.

Sighting Green Hydrogen technologies
contributing to the domestic economy
with better utilization of Hydropower
electricity, NEA has signed a MOU with
School of Engineering, Kathmandu
University.

Business Promotion Division has opted
for the studying, executing, monitoring
and evaluating hydrogen development
as one of its major focal point. [20]

Challenges and Aspects to be considered

Meet the need of extensive infrastructure
development

Acquiring significantfinancialinvestment

Development of efficient and cost
effective electrolysis technology that
best fits modality of Green Hydrogen
Production Mechanism opted by Nepal

As the policy formulated till date in Nepal
are in its preliminary state, there seems
to make legal enhancement to nurture
the Green Hydrogen development in
Nepal

Establishment of = Comprehensive
Regulatory Framework so that the whole
proceeding of the Green Hydrogen
research and development, investment,
planning, production, storage, usage
(Selling and Buying) is carried out under
the specific regulatory umbrella of the
state.

= As there is a significant drawback of
seasonal hydropower fluctuation, role
of Nepal Electricity authority to stabilize
the power supply to the Green Hydrogen
Industry seems to vital.

Way Forward

The process turning Green Hydrogen’s
theoretical sculpture to practical realization is a
long term process. The achievement of being
one of hub in Green Hydrogen producer nation
along with the enhancement of the country’s
economy below mentioned approaches seems
to instrumental for the Nepal’s fate:

+ Infrastructure Development

= Creation of specialized wing for Green
Hydrogen under Ministry of Energy,
Water Resources and Irrigation which
will act as a top level representative of
the government of Nepal.

= Restructuring  Alternative Energy
Enhancement Centre so that Green
Hydrogen Gets top level priority as an
alternative source of energy to reduce
carbon footprint.

= Establishment of a Regulatory body
under Federal Government which will
ensure that the strategy of government
and ground realization do not have gaps
and holes.

< Resource allocation

= Strategic financial interventions by the
government by laying foundation for
Green Hydrogen Transition via Budget,
period plan and strategies.

* Fund allocation from all three levels of
governments sighting the practicality
of the circumstances in the respective
work scope.

= Direct Financial Incentives  for
Electrolyzer manufacturers and Green
Hydrogen Producers
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+» Research and Development
Investment in research and
development by the Federal and state
level governments

Promotion of research activities through
the research aspirants of top universities
of Nepal under the supervision of
subject experts

Activating scientific research wings of
Nepal likes of NAST, NAARC, National
Innovation Centre, Nepal Physical
Society and other research agencies of
Nepal.

+ Regulations and standards

R/
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Formulation of acts from Legislation and
specific regulations from the relevant
ministry to complete the legal pathways
for Green Hydrogen Transition

Setup Safety regulations for Producers
(both electrolyzer as well as Green
Hydrogen), Transporters and Users so
that everything runs under the controlled
and safe environment.

Formulation of specific legal provision
for importing electrolyzer, equipment
and other necessary stuffs.

< Investment Invitation

Utilization of Public Private Partnership
modality to ensure the sufficiency of
capital for the purpose.

Improvement in Doing Business
Environment Index and call for global
Investors via Foreign Direct Investment
and Create a capital market for Green
Hydrogen Development so that foreign
investor may have the luxury to invest
in the portfolio market.

Promotion of Non-Resident Nepali
Community to invest in Green Hydrogen
pilot projects of Nepal.

<+ Demand Creation

Exploration of National and Global
market through Consulate General in
International Stations, global economic
forums and relevant global stakeholders.

Development of chemical fertilizer
industry so that green hydrogen could
be utilized for the production Ammonium
based fertilizers.

Transformation of domestic
transportation industry from fossil fuel to
Green hydrogen with special incentives
provided by the government.

Participation of Nepal Electricity Authority

Primarily sitting at the central composition of
the country’s power sector, Nepal Electricity
Authority have to play a pivotal role in the

multidimensional

development of Green

Hydrogen in Nepal. Here are the best fitting
responsibilities and contributions that NEA is
expected to act upon:

Provide enhanced facilitation to the
Green Hydrogen industry through the
utilization of surplus hydroelectricity,
economically viable and appropriate
PPA framework implementation

Grid integration, optimization of dispatch
strategy to electrolyzer manufacturer
and assurance of adequate and stable
power supply to Green Hydrogen power
plant

Develop infrastructure such as
transmission lines, designated power
plants, specialized distribution wing

Collaboration with Government of Nepal,
research institutions, and corporate
sector to enhance the efficiency of
infrastructure development

Run research & development, capacity
building and knowledge sharing
programs so the best brains could




be developed inside NEA which will
ultimately foster the Green Hydrogen
as a possible source of revenue for the
organization.

Conclusion

To recapitulate, Nepal's journey from
Hydropower to Hydrogen is in nascent stage.
Careful planning, adequate investment and
collaborative integration of Government
of Nepal, all the state level governments,
corporate sector, private sector, and global
players of the industry is expected to provide
synergetic effective for the Green Hydrogen to
be staged as a strategic tool for energy security,
sustainability and a subject of regional and

Standing at the cusp of green hydrogen
revolution, Nepal seems to be at the energy
transition phase with its remarkable energy
potential and recurring energy surplus. In
the meantime, Nepal Electricity Authority is
undeniably instrumental player in this endeavor
which is designated to assistin multidimensional
approach from providing surplus hydropower at
the economically viable charges to developing
vital infrastructure along with nurturing
research and development. Acting as a central
stakeholder in the power industry, NEA holds the
capability to transform Nepal into a leader in the
production and utilization of Green Hydrogen
ultimately fostering the national economy and
green revolution.

international trade.
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Nepal's Transition from
Load Shedding to Energy Export

Abhishek Chauhan
Electrical Supervisor
Kathmandu Grid Division

Introduction: A Nation Reborn in Light

Nepal’s energy landscape has undergone
a metamorphosis that defies conventional
development timelines. A country once crippled
by 18-hour daily blackouts (once upon a
time), now commands regional attention as an
electricity exporter, earning Rs 15 billion from
cross-border sales in FY 2023/24. This radical
pivot from load-shedding pariah to clean energy
innovator reflects strategic infrastructure bets,
diplomatic ingenuity, and visionary leadership.
Yet beneath the triumph lies a complex tapestry:
climate vulnerabilities, policy instability, and
the audacious dream of harnessing 28,500 MW
by 2035. As Nepal balances domestic security
against export ambitions, its journey illuminates
a path for energy-poor nations worldwide.

The Darkness Era of Nepal’s Electricity
Sector (2008-2016): A Critical Overview

Between 2008 and 2016, Nepal experienced
daily power cuts ranging from 8§ to 18 hours,
especially during the dry season (winter). The
Darkness Era (2008-2016) was a period of
major crisis in Nepal’s power sector. It was
caused by poor planning, seasonal hydropower
dependency, and lack of investment. However,
the end of the era began with reforms in NEA,
improved imports from India, and better grid
management.

Turnaround in Electricity Generation:
Engineering Revolution & Government
Policies (2016-2024)

From Power Crisis to Power Surplus

Before 2015, Nepal faced severe load shedding,
weak generation capacity (~850 MW), and
dependency on imports. After 2016, with
focused government policy and new action plan
Nepal revolutionized electricity generation by:

e Accelerating hydropower development
¢ Bringing in engineering innovations
e Reforming electricity policies

e Promoting investment & exports
Between 2016 and 2024, Nepal proved that:

When politics supports policy and execution,
even a power-starved nation can become an
emerging energy exporter.

Nepal’s transformation in generation wasn’t
accidental it was the result of bold political
decisions, timely engineering action, and strong
policy direction.

Now, with surplus generation in the wet season
and growing export channels, Nepal stands
ready to become a regional green energy hub in
South Asia.
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Helped Remove Load Shedding

1. Increased Generation Capacity

e Before 2016: ~850 MW (insufficient to
meet demand)

e After 2021: >2,800 MW (surplus during
wet season)

e Projects like Upper Tamakoshi (456
MW) and several IPP-based RoR
projects helped close the supply-demand

gap

. Private Sector (IPP) Involvement

e Over 60% of new capacity added after
2016 came from Independent Power
Producers

e NEA signed PPAs with dozens of IPPs,
accelerating project execution

. Transmission Expansion

e NEA 220 kV and 400 kV lines are
completed (Dhalkebar—Hetauda—

Inaruwa corridor)
e Allowedreliable evacuation of generated
power to load centers

. Dry Season Management

e Though hydro is seasonal, import
through Dhalkebar—-Muzaffarpur line
helped manage dry season shortages

e This bought time for Nepal to complete
large hydropower projects

. System Planning and Policy Reform

e Government declared energy emergency
in 2016

e Accelerated licensing, construction, and
grid development

e NEA improved load management and
reduced technical losses

o J¥ 3% @ 3ASH 9 @ HIE 1R y/ feaa /VIDYUT

6. 99-action plan for the national electrical

development decade (2015/2016)
1. Legal & Policy Reforms

* Implement “take-or-pay” Power
Purchase Agreements (PPA) for
new projects

* PPAs to be denominated in US
dollars for 10-year duration to hedge
currency risk

* Introduce VAT subsidy of NPR
50 lakh per MW for projects
commissioned by 2025/26 fiscal
year

* Extend deadlines (RCOD) by up
to one year for earthquake-affected
projects

» Allow conversion of resettlement
cost into equity to engage local
communities as stakeholders

2. Administrative & Institutional

Measures

» Establish single-window systems
and streamline approval procedures

* Form multiple coordination

committees to oversee PPAs,
transmission line planning, laws,

and project management

» Invite the private sector participation
in building transmission lines via a
build-and-transfer model

» Strengthen the Nepal Electricity
Authority’s institutional capacity
and legal clarity

3. Structural/Technical Interventions

*  Ramp up hydropower
development—run-of-river,
reservoir-based, and large projects




* Promote solar and wind, targeting

Political & Strategic Decisions Supporting

renewable share up to 10% of This Innovation

generation capacity

* Import short-term electricity from
India to ease shortages during

implementation phase

* Prioritize completion of major
projects such as Kulekhani [ &
I, Budhigandaki, Naumure, and
Nalsinghgarh

4. Incentives & Project Facilitation

* Provide security deployment at
project sites (developer funded)
when necessary

+  Offer
operation deadlines for disaster-

extended commercial

impacted projects

* Equity-based community
participation to reduce conflict and

increase local benefit-sharing

» Tax relief and structured incentive
packages to encourage private and
foreign investment

Market Innovation: Nepal-India Electricity
Exchange (Since 2021)

Harnessing Surplus through Competitive Power
Trade

Starting in 2021, Nepal entered a new energy
market phase by participating in India’s
competitive electricity exchange system (IEX).
This marked a major shift in how electricity was
traded from rigid government-to-government
imports to a dynamic, market-based export
model.

Core Concept: Use surplus electricity during
wet seasons to generate revenue via export
through energy markets, and manage imports
smartly during dry seasons through bilateral and
open access agreements.
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e 2021: India allows Nepal to participate
in IEX after trust-building and grid
synchronization.

e Gov & NEA: Regular submission of
project-wise export requests to Indian
Central Electricity Authority (CEA)

e Cross-border trade policy: Evolved to
support non-Government PPAs and
third-party trade.

e Bangladesh Export Agreement (via
India): First regional trilateral energy
trade pilot launched.

From 2021 onward, Nepal’s engagement in
the Indian Energy Exchange (IEX) marked a
historic market innovation:

It transformed Nepal from a passive power
importer into an active energy trader, leveraging
surplus to generate revenue and integrating into
South Asia’s emerging power market. This shift,
backed by policy reform, regional cooperation,
and infrastructure like the Dhalkebar—
Muzaffarpur line, positions Nepal as a regional
energy player with long-term growth potential.
Nepal’s hydropower development played a
direct and essential role in ending load shedding.
By expanding generation capacity through
NEA and IPPs, supported by strong policy and
transmission infrastructure, Nepal not only met
its domestic demand but also became a power
exporter.

Compparison of Exparted Energy to Indiain
different FY
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Comparison of exported Energy to India in different FY

FY Shrawan Bhadra  Ashwin kartik Mangshir Poush  Falgun  Chaitra Baishakh  Jestha Ashadh
2080/81 256 305 418 380 114 0 0 0 0 68 401
2079/80 252 256 281 202 88 0 0 0 0 24 230
2078/79 3 38 81 33 28 0 0 0 0 70 240

Nepal-India Electricity Exchange Overview
with Seasonal Insights

The graph illustrates Nepal’s monthly electricity

export to India over three fiscal years (2078/79,
2079/80, 2080/81):

High Export Months (Shrawan to
Kartik): Exports peak in the monsoon
season, especially in Ashwin and Kartik,
when generation is at its highest due to
abundant water flow in rivers feeding
Nepal’s run-of-river hydropower plants.

Export drops sharply from Mangsir
onward, almost to zero from Poush to
Baishakh, across all three fiscal years.

Export rises again in Jestha and Ashadh,
when pre-monsoon rainfall begins to
increase river flow.

Poush to Baishakh: Low Generation, Zero
Export

This period corresponds to Nepal’s dry season

(winter to early spring). Here’s what happens:

Low Hydropower Generation:

The run-of-river hydropower plants face
significantly reduced river flow, leading
to sharp declines in energy generation.

As seen in earlier monthly generation
data (image you provided earlier),
generation during Poush to Chaitra
in 2080/81 dropped to around 24,570
MWh to 25,030 MWh — the lowest of
the year.

Imported Energy From difernt lines in
FY 2078/79, FY 2079/80 and 2080/81

450
400
X\
300 / — \ \
= 250 \
s / N
@ 200 / / o \
150 // \
100 //
\Y
S \
Sh::]aw Bhadra | Ashwin | Kartik Ma:gm Poush | magh | Falgun | Chaitra Bal::]hak lestha | Ashadh
—80/81| 10 1 1 0 26 163 324 395 357 188 188 19
—79/80| 25 21 6 1 19 203 311 318 336 396 184 35
78/79| 92 14 5 0 21 183 281 327 251 230 87 51
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No Export to India:

e Due to low domestic generation and
rising internal demand (especially in
cold months), Nepal stops exporting to
India during this time.

e Instead, as shown in the load curve chart,
Nepal imports electricity from India
during peak demand hours, especially in
the evening (e.g., Jestha 16,2081 system
peak load of 2408 MW at 19:30).

From Poush to Baishakh, the graph shows that
Nepal’s electricity export to India drops to
nearly zero in all three fiscal years (2078/79,
2079/80, 2080/81).

e There is very minimal or no export
recorded, indicating Nepal is not in a
surplus generation condition.

Nepal, during Poush, Magh, Falgun, Chaitra,
and up to early Jestha, becomes a net importer
of electricity, especially during:

e Morning and evening peak demand
periods

e Cold winter months, when electricity
demand increases due to heating needs

e Times of low water flow, reducing
hydropower generation

This conclusion is supporte d by the system load curve of Jestha 16, 2081 (May 29, 2024),

which clearly shows:

System Load Curve (Maximum Demand)
Ashad 31, 2081 (July 15, 2024) Monday

| Assmal National Prak Losd 177700 MW sl 0940 br

Hr

Based on the Annual System Peak Load Curve
of Jestha 16, 2081 (May 29, 2024) from the
Nepal Electricity Authority (NEA), we can draw
the following conclusion about Nepal’s
electricity import and export patterns with India
throughout the day:

| Annsal Syuiem Peak Load 246650 MW 21 19,40 br

Conclusion on Nepal-India Power Import and
Export (Jestha 16, 2081)

The system load curve clearly reflects Nepal’s
dynamic role as both an importer and exporter
of electricity depending on the time of day:
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1. During Off-Peak Hours (Night to Early
Morning & Afternoon):

Nepal exports electricity to India, as
seen in the green shaded area labeled
“TOTAL EXPORT”.

This reflects surplus generation from
domestic especially from
Independent Power Producers (IPPs)
and NEA’s run-of-river plants, when

Sources,

internal demand is low.

Export generally happens from around
midnight to 6 AM, and again in the
early afternoon (around 1-4 PM).

2. During Peak Hours (Evening):

® dY 3¢ @3USH 9 @ W& 1R / y/ fwma / VIDYUT

Nepal’s domestic demand rises sharply,
peaking at 2408.62 MW at 19:30.

To meet this surge in demand, Nepal
relies on electricity import from
India, seen in the red shaded “TOTAL
IMPORT” portion.

This indicates that Nepal currently lacks
adequate dispatch able power, such as
from storage hydro or flexible thermal
units, to meet evening peaks without
support from India.

3. Internal Power Mix:

The base of the curve is covered largely
by Independent Power Producers
(IPPs) and NEA run-of-river/pro-rated
(ROR+PROR) generation.

Storage-based generation contributes
more prominently during peak demand
hours but is still insufficient alone.

AVAILABILITY OF ENERGY (13,966 MU)

* MEA Hydro Generation

* Purchese NEA Subsidaries

ENERGY CONSUPTION & SYSTEM LOSS (13966 MU)

® purchase IPP Nepal

* Purchese India

M Internal sales &sation Utilized
B Export

System Loss

Chart Represent: statics and schematics data (MU= Million Units)




Param- Monsoon Dry Season
eter (Jun-Sep) (Dec-Apr)
Generation 3,300 MW 1,000 MW
Demand 2,300 MW 2,300 MW

Balance 1,200 MW surplus | >50% deficit

What Happens If This Line Gets Disconnected
or Cut from Dhalkebar- Muzaffarpur

1. during Dry Season (Nov—Apr)

Nepal imports up to 600 MW from India via
Dhalkebar to meet demand.

Impact:

e Severe power shortage across Nepal.

e [Load-shedding may be reintroduced
temporarily in industrial areas or cities.

e NEAmayrationpowersupply (especially
to large consumers and industries).

e Domestic generation (mostly run-of-
river) won’t be enough to meet peak
load.

e Emergency diesel generation (expensive)
may be considered.

e Imports via other smaller 132 kV
lines (like Kataiya—Kushaha, Raxaul—
Parwanipur) may help, but their capacity
is limited (below 100 MW).

2. during Monsoon (May—Oct)

Nepal exports electricity to India using the same
line.

Impact:

e Loss of a major export route — revenue
loss for NEA and IPPs.

e Potential grid overloading inside Nepal
if export is blocked (surplus energy
stays unused).

e [PPs may be asked to reduce generation
(“spilling water” = economic loss).

e NEA may try to divert export via
Tanakpur, Mahendranagar (132 kV
lines), but these can’t handle bulk
exports.

e Internal consumption may be boosted
temporarily (e.g. cheap tariffs to
industrial zones).

For all time self dependent

Nepal has made
hydropower
electricity exports to India and Bangladesh
during the monsoon. However, the country still

faces significant challenges in the dry season

remarkable progress in
generation, enabling seasonal

due to reduced river flow and over-dependence
on run-of-river projects.

To achieve full-year energy self-reliance,
Nepal must now diversify its generation mix.
Integrating solar power, establishing battery
storage systems, and investing in pumped
storage and reservoir hydropower are essential
next steps. These technologies will help balance
seasonal fluctuations, reduce dry-season
imports, and ensure stable electricity supply for

national growth.

Only by combining hydropower with solar and
energy storage, can Nepal become truly energy
independent, resilient, and a green energy leader
in South Asia.

To achieve self-dependence in electricity supply,
the Government of Nepal needs to focus on the
following key areas:

1. Maximize Hydropower Development

Nepal has an estimated hydropower potential
of over 80,000 MW, but less than 10% of it
has been developed so far. To achieve energy
independence:
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e Prioritize the development of strategic
large, medium, and small hydropower
projects.

e Streamline project approvals and reduce
bureaucratic delays.

e Ensure timely completion of projects
through better project management and
accountability.

e Encourage public-private partnerships
(PPP) and provide access to finance for
developers.

e Integrate climate-resilient infrastructure
planning, especially for projects
vulnerable to glacial lake outbursts or
flooding.

2. Diversify Renewable Energy Sources

Hydropower alone cannot ensure reliable
supply, especially during the dry season (winter
months), when river flows are low. To balance
the energy mix:

e Invest in solar energy—ideal for Nepal’s
high-altitude, sunny regions.

e Promote wind energy projects in suitable
areas like Mustang and Palpa.

e Supportbiomass and biogas technologies
in rural and agricultural areas.

e Implement hybrid systems (e.g., solar
+ battery + micro-hydro) for off-grid or
remote regions

3. Improve Transmission and Distribution
Infrastructure

A major bottleneck in Nepal’s power sector is
the weak and outdated transmission network. To
solve this:

e Expand the national transmission grid
and ensure connectivity to all provinces.

e Upgrade existing lines to reduce
transmission and distribution losses
(currently around 15-20%).

Build cross-border transmission lines
to enhance power trade with India and
China.

Invest in smart grid technologies to
improve real-time monitoring and load
management.

4. Encourage Private Sector and Foreign
Investment

Private developers have played a crucial role in
energy production. To enhance this further:

Simplify and streamline the licensing
and approval process.

Ensure predictable and stable regulatory
frameworks for return on investment.

Provide tax incentives, subsidies, or
risk-sharing mechanisms.

Establish a one-window policy for
energy investors to reduce delays.

Strengthen public-private partnership
(PPP) models for  large-scale
infrastructure.

5. Promote  Energy Efficiency and
Conservation

To reduce energy demand and maximize the use

of available electricity:

Launch nationwide campaigns for
energy-saving practices in households,
industries, and public buildings.

Mandate energy-efficient appliances
and equipment, including labeling and
standards.

Provide incentives for industries to adopt
energy-efficient technologies.

Promote demand-side management
(DSM)  strategies through utility
companies.
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6. Enhance Regional Energy Trade and
Storage Solutions

Nepal can benefit from power export during
surplus seasons and import during shortages:

e Expand bilateral and multilateral energy
trade agreements, especially with India
and Bangladesh.

e Join regional power markets like the
South Asia Regional Energy Cooperation
(SAREC).

e Invest in energy storage solutions such
as:

e Pumped storage hydropower (to store
excess power during low demand).

e Battery storage systems for grid stability
and rural electrification.

e Develop a seasonal storage strategy to
tackle the dry season’s low generation.

7. Strengthen Policy, Institutional Capacity,
and Governance

A strong legal and institutional framework is
vital for sustained energy sector growth:

e Update and align national energy policies
and strategies with long-term goals (e.g.,
SDG 7 and net-zero goals).

e Ensure effective coordination among
entities like NEA, AEPC, DoED, and
ERC.

e Strengthen regulatory bodies to ensure
fair pricing, transparency, and quality
standards.

of
energy governance to empower local

e Encourage decentralization

governments and communities.

Conclusion

Nepal has successfully transitioned from an
era of prolonged load shedding (2008—2016) to
becoming a seasonal electricity exporter by 2024.
With major hydropower projects completed
and regional trade through the Indian Energy
Exchange (IEX) and bilateral agreements, Nepal
now exports hundreds of megawatts of surplus
power during the wet season.

However, due to the seasonal nature of run-
of-river hydropower, Nepal still depends
on electricity imports from India during the
dry season. This shows that while Nepal has
achieved significant progress, it is not yet fully
energy self-reliant year-round.

To ensure full energy independence, Nepal
must now focus on developing reservoir-based
hydropower, solar power, and energy storage
systems to bridge the seasonal gap and stabilize

supply.

The country has not only become self-sufficient
in power production to a certain extent but it has
also turned from an energy importing country to
an energy exporting country conclusion.

To become self-reliant in electricity, Nepal
must leverage its natural resources wisely,
diversify its energy mix, invest in infrastructure
and technology, and create a supportive
environment for investment and innovation.
A balanced approach combining hydropower
dominance with renewable diversification,
smart grid systems, regional cooperation, and
energy efficiency will ensure not only energy
independence but also economic growth,
sustainability, and improved quality of life for
all.

Reference:

This article data collection from NEA A year in
review - Fiscal Year 2023-2024 Annual Report
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Architects as a Strategic Pillar for an
Energy-Sustainable Nation

Kathmandu Engineering College

Avisha Paudel
Architecture Student

Kalimati

Nepal’s rapid urbanisation, with millions of
homes constructed and damaged over the past
decade, has placed unprecedented demands
on its energy resources. The nation is moving
forward with ambitious targets to achieve
negative carbon emissions by 2050 and net zero
by 2045. In this context, engineering branches,
predominantly architectural engineering, could
provide a robust framework to surpass global
expectations. Now, the question remains, how?

The Building Energy Efficiency in Nepal
(BEEN) report suggests that in FY 2078/79, the
building sector, primarily residential buildings,
accounted for 60.59% of the total energy
consumption in Nepal. Interestingly, designing
impactful residential areas is a fundamental
yet crucial part of architectural practice.
Additionally, by integrating climate-responsive
design, low-embodied-energy materials, and
controlled energy consumption systems,
architects can transform models into buildings
and bring the dreams of an energy-efficient

Nepal into reality.

NEA’s FY 2023/24 report stated that the total
domestic electricity consumption was 10,243
GWh, while the total available energy in the
system was 13,966 GWh. It is almost 73% of the
total available energy. Residential consumption
has the largest share of domestic consumption.
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That the

infrastructure can lower energy consumption

being

well-designed

case, a

by almost 30% compared to a conventional
structure. Nepal’s urban population is expected
to exceed 50% by 2035, with the construction of
millions of new buildings. This trend increases
the demand on the national grid, especially
during harsh seasons, for cooling in summer
and heating in winter. Research on constructing
energy-efficient buildings has discovered that
more than 40% of the energy is used for heating
and cooling in new residential structures.
with

brilliance, redesigning Nepal shall no longer

Furthermore, sufficient architectural

remain just on paper.

In  Architectural Engineering, designing
structures is not just about making them visually
pleasing; it is also about how the building
breathes and how efficiently it consumes energy.
Architects design structures staying within the
basics of engineering. Although most designs
are tailored to meet clients’ requirements,
governmental schemes can significantly
influence the choice of energy-efficient designs.
Furthermore, with a proper understanding of
local climate, practical constraints, and energy-
related challenges, a system of legal code could

be introduced before the construction design.




In the context of Nepal, we have Traditional
Buildings and Modern Residential Houses as
existing structures, with a minor percentage of
high-rise buildings currently under construction.
The concept of passive housing, environmentally
and energy-friendly buildings is not new in
Nepal, yet it is not widely practised. While 40%
of energy is consumed in heating and cooling
houses in our country, the introduction of the

Passive Housing concept into the system allows

continuous insulation

airtight envelope

solar mana gement

high-performance
windows and daors

heat recovery ventilation

buildings to achieve an average energy saving
of 75%.

Passive houses reduce energy consumption
by almost 90% during the summer season for
cooling and a similar amount during the winter
season for heating. Introducing solar heating
and natural ventilation makes heating and
cooling simpler, reducing a significant chunk of

electricity consumption throughout the year.

Fig: lllustration of key passive housing features.

The underlying fundamental of these residential
houses is the orientation and direction of the
structure. Nepalisdivided into three geographical
regions and five climatic zones influenced by
its varying terrains and altitudinal features.
Climate-responsive  building  orientation
involves positioning a building to align with the
sun’s light path and prevailing wind direction,
thereby maximising airy features. The heat and
wind that enter the structure determine whether
or not it is energy efficient in a broader context.
If the building’s walls, windows, ventilation,
openings, and other considerable passive design

components are properly organised, then the

requirement for an artificial cooling system is
minimised.

For climate-responsive orientation, natural
ventilation and cross-airflow designs are more
preferable. Strategic zoning and design allow
air to move and buildings to accept maximum
daylight with controlled glare. It further reduces
the dependence on artificial lighting during the

day, which is common in traditional houses.

Architectural designs are not always uniform
and often vary significantly, depending on the
region of construction. This factor dictates the

distinction of construction materials. After
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orientation, the concept of thermal mass must
be utilised efficiently in designs to achieve an
optimal energy outcome. Essentially, thermal
mass refers to a material’s ability to absorb,
store, and release heat as needed, and it should
be incorporated variably based on diverse
geographical regions. Materials like concrete,
brick, stone, and adobe are widely accepted and
effective in controlling thermal mass.

Thermal mass control constitutes another
fundamental concept of insulation. It is yet
another fundamental requirement in a passive
housing system. It allows the building to remain
cool, maximising heat loss during summer and
minimising heat loss in the winter. Materials
such as EPS, glass wool, cotton, and cellulose
are primarily used for insulation in buildings.

Furthermore, comparing Traditional (Old) and
Modern Houses with the Passive House System,
the understanding of the fundamentals of
redefining Nepal as an energy-efficient nation is
further clarified. For an architect in the modern
world, imagining a nation with optimised
electricity consumption is all about introducing
passive housing to the general public. Educating
undergraduates on this particular trend, running
campaigns and notably considering this idea of
housing in national law makes it more reachable.

Besides architectural designs integrated with
Passive Housing Concepts, investing in green

infrastructures would be crucial for building an
energy-efficient Nepal. The integration of this
conceptduring the construction of modern houses
enables nature-friendly solutions to the country’s
energy crisis. The fundamental principle behind
green infrastructure in optimising energy
consumption is the introduction of sustainable
design principles, as previously implemented in

China.

The Chinese initiative to include the “Green
building Action Plan” (2020) within the major
timeline has enabled them to grow rapidly
in green technology, minimising energy
consumption to a greater extent. Allowing such
plans to flourish helps Nepal achieve its dream

of becoming an energy-efficient nation.

In closing, while Nepal is in the early stages of
development, there is an undeniable contribution
of architectural engineers, particularly in
preparing the framework for the future. The
dream of millions of Nepalese for an energy-
sustainable nation, despite rapid urbanisation and
climatic challenges, has brought accountability
and answerability to the engineers. With proper
planning and execution of passive strategies, as
well as the introduction of green infrastructure,
Nepal’s excess energy consumption is expected
to reach zero within a couple of decades. This
is not just about reducing energy bills; it is
about redefining a nation’s identity, and we, as

architects, have to plan the path to sustainability.

dofaR) a2n 3nf¥ia mRalR® 3iush 3uar dien qrdicor enfdr 3mazA® dPEeNa

AT § d ARUSHT ITARST SHEET |
HAT HEUHUNE STFRERS AMGU®T Prescription |
it =fig IgieT Yada fa@@® Hospital T Invoice Bill |

ﬁﬁiﬁ'uﬁm All Requisition TAT All Report &% |
ferarst wRieror | fewast @Rt fie @) sTEle STER dawT FEEE |

AT gret WIRA |

TS ufaR®T THAT AT Ge AT Tl BRI |

o TY 3t e AT 9 e WK 03 /e y/ fama /VIDYUT




Electrifying Nepal’s Transportation

Sector: Legal Infrastructure for EV
Charging Networks
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Abstract

Nepal, with major hydropower potential,
faces critical challenges in the paradigm
shift from fossil fuel-based transportation
to a cleaner alternative. Electric vehicles
have gained popularity, indicative of rising
environmental concern and the economic
burden posed by fuel imports. However,
the legal and policy framework on EV
infrastructure development, mainly on
charging networks, is still in its infancy.
The paper covers energy and transport
blocks in Nepal, the rise of EVs itself, and
other national legal instruments in their
promotion of clean mobility, such as the
National Transport Policy, Electricity Act,
and Environment Protection Act. It then
describes the roles of the key players
such as Nepal Electricity Authority (NEA),
the Alternative Energy Promotion Centre
(AEPC), and the Department of Transport
Management (DoTM). The study also
makes an analysis of licensing, safety
standards, tariff regulations, investment
incentives, and the impact of urban planning
regulations. Legal loopholes, inadequate
infrastructure, and perception building are
some of the constraints in harnessing the
EV potential of the country, and reforms
must tackle these.

Keywords: Electric Vehicles (EVs),
Charging Infrastructure, Legal Framework,
Hydropower Energy, Sustainable Transport

1. Background on Nepal’s Energy and
Transport Landscape

Nepal is a beautiful, small, and sublime
country in South Asia, endowed by
nature with rivers and mountains.
Behind the idyllic beauty, the country
faces major challenges in energy and
transportation sector. Transport sector
in Nepal is largely dependent upon
imported petroleum products. According
to the Department of Customs’, Nepal
spends billions of rupees every year
to import fossil fuels like diesel and
petrol. These fuels not only offer an
expensive pathway but also pollute the
environment. In other words, Nepal has
enormous potential for clean energy.
There are scads of rivers and streams
flowing all over the country that can
be utilized to generate hydroelectricity.
Hydropower is clean and renewable
energy. Shrestha & Shrestha (2019)?,
in an article published in the Journal of
Renewable Energy, have estimated that
Nepal can economically generate a little
more than 40,000 MW of hydroelectric

1 Department of Customs. (2023). Annual Trade Statistics. Government of Nepal.

2 Shrestha, R., & Shrestha, P. (2019). Hydropower Development in Nepal: Status, Challenges, and
Future Directions. Journal of Renewable Energy, 8(2), 15-22.
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power. However, tragically, only a small
fraction of this hydropower potential
is being harnessed at present. The
total power generation capacity is still
insufficient to meet all demands of the
country, especially during peak hours.

Roads are often congested and poorly
maintained in  Nepal concerning
transportation. Most vehicles in Nepal
are diesel and petrol-powered. Number
of vehicles is growing every year, which
in tandem grows pollution. As per
the Ministry of Physical Infrastructure
and Transport®, Kathmandu is facing
tremendous traffic issues and growing
air pollution situations brought about by
fossil-fuel-powered vehicles. This goes
on to be a great threat to human health
and environment. Electric vehicles
appear to be the new horizon toward
these problems. They are cleaner in
the sense they do not produce harmful
smoke or gases. Also, they may harness
electricity generation from Nepal’'s own
hydropower, so the country can save
some foreign exchange that is otherwise
spent on buying fuels from outside.
According to Thapa & Joshi (2021)* in
Nepalese Journal of Environmental
Policy, the promotion of electric vehicles
to reduce air pollution; make the cities
of Nepal cleaner and a healthier place.
The government of Nepal has started
promotion of electric mobility. National
Action Plan for Electric Mobility 20205
envisions that 25% of all vehicles will
be electric by 2025. The government
also provides tax benefits and other

6

7
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incentives to EV buyers. Yet, challenges
like the lack of charging stations, poor
infrastructure, and unclear laws exist.

Rise of Electric Vehicles (EVs) in Nepal

Electric vehicles or EVs are gaining a lot
of popularity in Nepal as an alternative
to petrol and diesel. On the contrary,
these vehicles are clean, silence, and
friendly towards the environment. In
the last few years, many have started
to look towards electric vehicles in
Nepal because of high fuel prices and
worsening air pollution.

When EVs were first set up in Nepal,
their growth was slow at first. The “Safa
Tempo” was one of the earliest electric
vehicles in Nepal: these are mini three-
wheelers that functioned as public
transport in Kathmandu. According to
Shrestha & Bajracharya (2018)® in the
Journal of Sustainable Transportation,
Safa Tempos have been running since
the 1990s and worked toward pollution
reduction in the city.

In recent years, electric cars, scooters,
and buses have begun to be purchased
increasingly more by various people.
Electric vehicles are presently being sold
in Nepal by BYD, Tata, and Hyundai.
The number of electric vehicles sold
rose more than 200% in the year 20227
as compared to previous years, said
the Nepal Electricity Authority (NEA),
indicating a growing interest of the
people toward clean transportation.

Ministry of Physical Infrastructure and Transport. (2020). Annual Transport Report 2020. Government

of Nepal.

Thapa, R., & Joshi, M. (2021). Promoting Electric Vehicles in Nepal: Environmental and Economic
Benefits. Nepalese Journal of Environmental Policy, 5(1), 33—40.

Government of Nepal. (2020). National Action Plan for Electric Mobility. Ministry of Energy, Water

Resources, and Irrigation.

Shrestha, S., & Bajracharya, C. (2018). Role of Safa Tempos in Promoting Electric Public Transport in
Kathmandu. Journal of Sustainable Transportation, 4(1), 12—18.

Nepal Electricity Authority. (2022). EV Charging Infrastructure Report. Government of Nepal.




A change is also being supported by the
government. In line with that assumption,
this government has reduced customs
duty and road tax on electric vehicles.
According to Dhungana (2021)8 in Nepal
Policy Review, government policies as
well as an increase in public awareness
have really influenced the growth of EVs
in Nepal.

There are still some challenges here,
however, as the EV sector is growing.
The greatest challenge: the shortage
of charging stations. Buyers may hold
back to buy EVs if they feel there would
be a challenge in charging them. With
increased investment and Dbetter-
regulated policies, however, the future
for EVs in Nepal is certainly bright.

Legal and Policy Framework for EV
Infrastructure in Nepal

a. National Transport Policy and EV

Electric vehicles (EVs) are to be
promoted by the government under
its national transport policies. These
are norms and objectives that state
how a transportation system ought to
grow in the country. Due to increasing
pollution and rise in fuel prices, the
government has now been interested
in exiting the petrol and diesel vehicle-
laden environment in favor of electric

attempt at improving
transportation was made under the
Transport Policy, 2001.

3.2 Electricity Act

However, in the years afterward, it
was updated with an eye on clean
and green mobility. To promote
Electric Vehicles, the Electric Mobility
Promotion Plan (2020-2030)° was
brought in. According to Basnet &
Koirala (2020) in the Journal of Clean
Energy Development, the plan has
principals such as 25% of vehicles
running on electricity by 2025.

There are tax incentives and
concessions on import duties for the
purchase of electric vehicles in this
policy. This makes the modelrelatively
cheaper and more affordable for the
common man. The government also
intends to increase the number of
charging stations all over the country.

and Renewable
Energy Policies

Several laws have been implemented
for managing electricity and
encouraging clean energy in Nepal.
One famous law is the Electricity Act
of 1992, This law governs electricity
development, generation, and
distribution. It allows private companies
to generate electricity in the country,
mostly from hydropower. Since Nepal
has many rivers, the possibilities
to generate clean energy are very
high. The Renewable Energy Policy,
2006, also supports the use of clean
sources such as water, wind, and solar
power. These policies become vital
for electric vehicles (EVs) as EVs run
on electricity. When electric energy is

Dhungana, R. (2021). Electric Mobility in Nepal: Policies and Progress. Nepal Policy Review, 3(2),

Government of Nepal. (2020). Electric Mobility Promotion Plan (2020-2030). Ministry of Energy,

Water Resources, and Irrigation.

Government of Nepal. (1992). Electricity Act. Ministry of Water Resources.

3.
Promotion
vehicles.
A first
National

8
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Government of Nepal. (2006). Renewable Energy Policy. Alternative Energy Promotion Centre

(AEPC).
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3.3

harnessed from clean sources, it helps
to further reduce pollution. According
to Adhikari & Tiwari (2020)'? published
in the Journal of Energy Policy and
Management, these laws ease the
starting of new energy projects and
help in linking the charging stations of
electric vehicles to the national grid. An
article in The Himalayan Times (2021)™
mentioned that the government of
Nepal is updating the archaic electricity
laws to meet the demand of new
energy systems, including EVs.

Environment Protection and Urban
Planning Laws

To make cities clean and safe, Nepal
has established laws dealing with
environment protection and urban
planning. These laws are connected
to electric vehicles (EVs) as well since
such vehicles reduce air pollution
and require proper infrastructure,
such as charging stations and the
resilient  distribution of network.
One of the most important ones is
the Environment Protection Act,
2019, This law deals with pollution
prevention and conservation of natural
resources. It states that projects such
as EV charging stations are required
to conduct an Environmental Impact
Assessment (EIA), if they are of
large size, in order to make sure that
these projects do not cause harm
to _nature. According to Gautam &

12
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Acharya (2021)" in the Journal of
Environmental Law and Policy, this
law stands for the promotion of green
technology and hence for promoting
the EVs. Also, the country has urban
planning laws such as the Town
Development Act, 1988, the Laws
governing the development of urban
areas. These enable the government
to reserve land for public use, which
includes EV charging stations. A report
from The Kathmandu Post (2022)"
mentioned that local governments are
now planning to incorporate green
transport and charging points into city
layouts.

4. Regulatory Landscape for EV

Charging Stations

a. Licensing and Permits

Businesses need licenses and
permits to legally build and run
electric vehicle charging stations in
Nepal. Such legal authorizations help
ensure the stations are genuinely
safe and laid down per government
rules. The process usually involves
applying for permits from local
government offices and the Nepal
Electricity Authority (NEA). According
to Khadka & Sharma (2021)%,
published in the Journal of Energy
Regulation, one must obtain a license
to connect charging installations
to the national power grid. Further,

Adhikari, B., & Tiwari, R. (2020). Electricity Law and Energy Access in Nepal. Journal of Energy Policy

and Management, 4(1), 30-36.

The Himalayan Times. (2021, March 10). Government to Review Electricity Laws to Support EV Sector.
Government of Nepal. (2019). Environment Protection Act. Ministry of Forests and Environment.
Gautam, R., & Acharya, S. (2021). Role of Environmental Laws in Promoting Sustainable Transport.

Journal of Environmental Law and Policy, 5(2), 19-25.

Government of Nepal. (1988). Town Development Act. Ministry of Urban Development.
The Kathmandu Post. (2022, April 14). Local Governments Eye EV-Friendly Urban Plans.
Khadka, R., & Sharma, L. (2021). Licensing Challenges for EV Infrastructure in Nepal. Journal of

Energy Regulation, 3(1), 12-17.




local government authorities impose
permits concerning use of land,
construction safety amongst others.
Hence charging stations without
licenses cannot legally operate. The
Kathmandu Post (2022)"° suggests
lax, unclear permit processes have
discouraged many investors from
taking up ventures in EV charging.
The government therefore is engaged
in streamlining licensing regulations
to invite more investments. Having
artisanal, rapid licensing certainly
brings development to the EV
charging network of Nepal, supporting
the broader aspiration of cleaner
transportation in the sisterland.

4.3 Standards and Safety Regulations

Standards and safety regulations
ensure that safety is maintained at
EV charging stations in Nepal for the
user and environment. These are
guidelines for the design, installation,
and operation of the charging stations.
Such regulations basically prevent
mishaps such as electric shocks or
fires. The Nepal Bureau of Standards
and Metrology (NBSM)?® works to
formulate the standards for electrical
machinery, including EV chargers. If
one follows the standards, the chargers
will work properly and be in long
use, according to Sharma & Gurung
(2022)?" in the Journal of Electrical
Safety. The Kathmandu Post, 2023%2
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. Institutional

Safety rules particular to EV charging
stations would soon be formulated by
the government for the protection of
consumers and infrastructures.

and Governance

Mechanisms

a. Roles of NEA, DoTM, and AEPC

Several government institutes assist
in creating an EV infrastructure in
Nepal. The Nepal Electricity Authority
(NEA), which maintains the power
supply system across all of Nepal,
has its attention on establishing the
power connection from charging
stations. The NEA also intends to put
up a charging network.

The Department of Transport
Management (DoTM) has vehicle
registration and driving licenses
under its control. It therefore seeks
to promote the use of EVs by
streamlining processes for vehicle
registration and giving incentives to
EV owners, according to Shrestha
& Paudel (2021)?* in the Journal of
Transport Policy.

The promotion of renewable energy
programs including EV infrastructure
is one concern of AEPC. AEPC
promotes the research, training,
and investment in clean energy so
that Nepalese transportation may
become greener.®

The Kathmandu Post. (2022, June 5). Licensing Hurdles Slow Down EV Charging Station Growth.
Nepal Bureau of Standards and Metrology. (2021). Electrical Equipment Standards. Government of

Nepal.

Sharma, P., & Gurung, R. (2022). Electrical Safety Standards for EV Infrastructure in Nepal. Journal

of Electrical Safety, 7(1), 20-25.

The Kathmandu Post. (2023, May 10). New Safety Rules for EV Charging Stations Expected Soon.
Nepal Electricity Authority. (2022). Annual Report. Government of Nepal.
Shrestha, K., & Paudel, S. (2021). Institutional Roles in Promoting Electric Vehicles in Nepal. Journal

of Transport Policy, 5(2), 28-33.

Alternative Energy Promotion Centre. (2021). Renewable Energy Programs. Ministry of Energy.
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The Kathmandu Post (2022)% reports these the EV ecosystem in a sustainable way in
agencies coordinate towards establishing Nepal.

6. Tariff Structure and Incentives

EV Charging Station Tariff

Voltage Level Consumer Category Demand charge Energy charge
(NPR/Kva/month) (NPR/kWh)

High Voltage Public Transportation 230 Peak :7.00
(266 kV) (charging station) Off-Peak :3.70
Normal :5.50
Medium Voltage | Public Transportation (Charging 230 Peak :7.15
(11 kV /33 kV) Station) OffPeak :4.20
Normal :5.60
Medium Voltage Other Transportation 230 Peak :9.65
(11 kV /33 kV) OffPeak :4.20
Normal :8.50
Low Voltage Public Transportation (Charging 200 Peak :7.25
(230/400 V) Station) OffPeak :4.30
Normal :5.75
Low Voltage Other Transportation 220 Peak :9.75
(230/400 V) OffPeak :4.30
Normal :8.60

Time Slot NEA Public Charging Rate (NPR/kWh)

Off — Peak (10 PM — 5 AM) 6.00
Daytime (5 AM — 5 PM) 9.00
Peak (5 PM — 10 PM) 11.00

7. Investment, Financing, and Incentive
Mechanisms

a. FDI and Domestic Investment

Opportunities

When companies from other nations
invest in Nepal to start or enlarge
industries, FDI comes into existence.
This contributed to employment
generation in Nepal, the transfer
of new technology, and economic
improvement  (Adhikari, 2018)%.
Domestic investment takes place
when Nepalese themselves or local

26
27

28
50-60.

companies invest their money in
local businesses or projects. FDI
and domestic private investment are
equally important for the development
of Nepal because both are needed
for laying infrastructure, factories,
and services (Thapa & Gurung,
2020)%. The government provides
several facilities such as duty-free
import of capital goods, tax holidays,
exemption from income tax, and so
on to investors (The Rising Nepal,
2021)%°. Nepal has prime investment
potential in tourism, hydropower, and

The Kathmandu Post. (2022, August 15). Government Agencies Join Hands for EV Growth.
Adhikari, K. (2018). Foreign Investment in Nepal. Kathmandu: Nepal Economic Publishers.
Thapa, S., & Gurung, P. (2020). “Investment Opportunities in Nepal.” Nepal Economic Journal, 10(3),

29 The Rising Nepal. (2021). “Incentives to Boost Investment.” July 5, 2021.
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8.

agriculture (Shrestha, 2019)%*. Other
than this, political instability hinders
the pace of investment at times
(Joshi, 2017)*'. All in all, promotion
of FDI and domestic investments is
the way for economic development in
Nepal.

Challenges in Fragmentation and
Ambiguity in Laws

Nepal's legal system faces major
challenges due to fragmented and
ambiguous laws. Fragmentation means
legal provisions are spread across
various documents and institutions,
making them difficult to access and
interpret (Sharma, 2017)%2. Ambiguity
arises from unclear or vague language
in the laws, often leading to confusion,
disputes, and inconsistent application
(Adhikari, 2019)*. These issues affect
citizens, businesses, and officials
alike, particularly in sectors like land
ownership and foreign investment, where
overlapping or conflicting regulations
cause delays and legal hurdles (Thapa,
2020)*. According to The Kathmandu
Post (2021)%, such legal confusion
undermines development efforts and
erodes public confidence in the justice
system. Experts recommend revising
and simplifying the legal framework to
promote transparency and coherence

30
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40

(Bhattarai, 2018)%. Additionally, public
awareness and market readiness are
essential for economic growth. Many
peopleinNepallackadequate knowledge
of their rights and new opportunities
due to limited access to information
(Kafle, 2019)*. Market challenges such
as inadequate infrastructure and a
shortage of skilled labor further hinder
progress (Ghimire & Basnet, 2020)%.
Education and media can play a vital
role in improving awareness, enabling
informed participation in the economy
(The Rising Nepal, 2022)%*. Training and
awareness programs are thus crucial to
prepare Nepal for future development
(Sharma, 2018)%,

. Conclusion

Nepal is at a crossroads for sustainable
transport, with EVs being an efficient,
greenway of cutting down the import of
fossil fuel and tackling urban air pollution
in cities like Kathmandu. Though the
country is endowed with a huge potential
for hydropower generation, it has, of
late, started using this clean energy
for transportation. Other government
initiatives for encouraging the use of
EVs include the National Action Plan
for Electric Mobility and tax incentives.
However, the lack of an established legal
framework for charging infrastructure

Shrestha, R. (2019). Economic Development and Investment. Kathmandu: Himalaya Books.
Joshi, M. (2017). “Challenges to Investment Growth.” Nepal Business Review, 5(1), 14-20.
Sharma, R. (2017). Legal Challenges in Nepal. Kathmandu: Nepal Law Publications.

Adhikari, S. (2019). “Ambiguity in Nepalese Laws.” Nepal Law Journal, 5(1), 12—19.

Thapa, M. (2020). “Conflicts in Land and Investment Laws.” Nepal Legal Review, 8(2), 30-37.
The Kathmandu Post. (2021). “Legal Ambiguity Hurts Development.” June 15, 2021.

Bhattarai, P. (2018). “Improving Nepal’s Legal System.” Nepal Economic Journal, 11(3), 22-28.
Kafle, D. (2019). Public Awareness in Nepal. Kathmandu: Social Science Press.

Ghimire, R., & Basnet, S. (2020). “Market Readiness in Nepal.” Nepal Business Review, 9(1), 45-52.
The Rising Nepal. (2022). “Education Key to Economic Growth.” March 10, 2022.

Sharma, P. (2018). “Importance of Awareness and Training.” Nepal Development Journal, 7(3),

18-25.
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serves as a big impediment to the
nation. Fragmented laws and varying
procedures for licensing along with
poor coordination among concerned
regulatory agencies are slowing the
progress on and the promotion of an
EV sector. Legal reforms need to be
carried out in totality to unleash Nepal’s
renewable energy potential. Legislations,
including the Electricity Act, Environment
Protection Act, and urban planning
regulations, need harmonization along
with the stipulation of specific standards
for infrastructural requirements for
EVs. Awareness-building and market
readiness through education and
incentives are equally important. In order
to streamline and effectively implement
policies, key institutions such as the
NEA, DoTM, and AEPC need to work
in close collaboration. Having a set of
transparent and conducive regulations
in place could fast track investments
from both within Nepal and abroad.
With proper legal and institutional
backing, Nepal can build a sustainable
network for EV charging that secures
energy, promotes economic growth, and
safeguards the environment, making it a
green-mobility hub in South Asia.
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Nepal’spowersectorisbeingrapidlymodernized.
In recent years, NEA has started to implement
advanced technologies like smart grids, smart
metering and also substation automation. One
major change includes expanding renewable
integration. These must-needed innovations
such as mobile apps and online billing help
increase productivity, reliability, and customer
service. They do however also introduce cyber
risks. Digital systems and internet connected
devices now monitor and control generation,
transmission, and distribution. NEA’s own
reports note that it has “digitized infrastructure
and services” and introduced online portals
so customers can pay bills, report issues and
access outage information. While this “Digital
transformation has empowered NEA” to
enhance the customer experience, it also makes
the grid a high value target. In this modern
energy era, cyber security is very crucial for
every industry ranging from small to big. Even
a single breach could disrupt power supply and
put public safety at risk ultimately weakening
public trust. That’s why strong cyber defenses
are very essential for Nepal to unlock the full
potential of a smart and efficient energy system.

The Digitalization of NEA

NEA’s digital transformation spans every level
of the grid. At the customer interface, NEA has
rolled out online services including web portals
and mobile apps and a centralized call center
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(hotline “1150”), allowing millions of Nepalese
to pay bills electronically, report outages and
get support. Internally, NEA is modernizing
its operations. It is automating its distribution
and transmission systems, building new high-
voltage substations, and upgrading its SCADA
and load dispatch centers. The introduction
of Advanced Metering Infrastructure (AMI)
is underway, and will replace millions of
electromechanical meters with smart meters
that will support real-time data. These meters
allow two-way communication between homes
and utility, enabling load management and
much faster fault detection. Other wonderful
digital initiatives include implementing an
enterprise resource planning (ERP), geographic
information system (GIS) and customer
relationship management (CRM) system. These
changes give NEA powerful new capabilities.
Also these real-time monitoring and control
make the grid more efficient and reliable. Now
faults can be isolated quickly, and the electricity
flows can be optimized. Smart meters also help
reduce the losses and manage peak demand.
Digitized processes improve responsiveness
and transparency (e.g. automating billing and
complaints). NEA can even export surplus
power on short notice thanks to enhanced data
sharing. In short, Nepal’s grid is becoming
smarter and greener, but with digital integration
everywhere, it’s certain that the attack surface
is also growing. So cyber security must also
evolve side by side.




Cyber Threat Landscape
Infrastructure

in Energy

The global energy sector has become a prime
target for cyber adversaries. Unlike other
assets, the power grid touches every part of
society, homes, hospitals, industry and national
security. Disrupting electricity can quickly
paralyze a region. Moreover, modern grids rely
on Operational Technology (OT) specialized
control systems (SCADA, PLCs, RTUs, etc.)
which are often built by third-party vendors
and designed for reliability more than security.
Hackers, criminal syndicates and even nation-
states see huge leverage in attacking this
infrastructure.

In recent years, there have been serious warnings
about cyber attacks on the energy systems,
which has been called a warning signal for all.
In December 2015, Ukraine had experienced a
coordinated cyber attack where hackers caused
blackouts for over 225000 customers taking
control of breakers at three regional utilities.
The attack happened when these attackers used
malicious software to wipe important control
systems and disrupted communication devices
to disable substations. A year later, Ukraine
faced another attack where attackers used a
malware called “Crash Override”. This new
malware could send harmful commands to grid
devices, rapidly opening and closing breakers,
causing disruption. These incidents highlight
how vulnerable poorly secured control systems
are which also justifies how cyber-attacks on
energy systems are rising globally. In 2021, the
Colonial Pipeline in the US was hacked, causing
major fuel shortages. Even though it was not
a part of the power grid, it showcased how
vulnerable energy infrastructure could really be.
In Europe alone, cyber-attacks on energy firms
doubled from 2020 to 2022, which in many cases
included ransom ware. In 2022 alone, there
were around 1,100 reported attacks on utilities
worldwide. Most of the energy companies have
faced breaches, and many of them fear that one
successful attack could shut down operations.
In practice, even one compromised meter,
substation controller, or communication link
can lead to a big problem. Attackers might start

with a phishing email to an engineer, then move
through the network to control servers, and
then cause damage by misoperating breakers
or generators. Supply-chain vulnerabilities,
like unpatched software or hacked IoT devices,
double the existing risk. As Nepal’s grid
becomes more connected, including cross-
border links with India, a breach could spread
beyond NEA’s network. The energy sector is
seen as a “soft target” by cybercriminals. For
example, a blackout in Kathmandu during the
monsoon season could harm the hospitals,
disrupt communications, many industries will
suffer loss, and cause public panic. It could also
affect foreign exchange earnings from power
exports and the investors might also lose faith
in it. Therefore, Nepal’s modernizing grid is
critical national infrastructure and a high-value
target for cyber-attacks.

Key Cyber security Risks Faced by NEA

NEA has paved a way for smart energy which
has also bought several vulnerabilities:

1) SCADA/Control _Systems: Many of
NEA’s control centers and substations
run legacy ICS and SCADA platforms
(e.g. Siemens and ABB systems). These
technologies were often not designed with
modern cyber threats in the mind. The
common risks includes weak or hard-coded
credentials, outdated operating systems, and
unencrypted protocols. If the attackers gain
access to these systems, they could inject
malicious commands to circuit breakers,
transformers or  generators, causing
blackouts or equipment damage (as seen in
Ukraine)

2) Smart Meters and AMI: NEA’s smart
metering initiative greatly improves data
visibility, but also expands the attack
surface. Millions of smart meters and
their wireless networks could be hacked
or spoofed. Attackers might manipulate
meter readings or even remotely disconnect
customers. If meter data is sent to a central
MDMS (Meter Data Management System),
compromising that system could provide
attackers with a wealth of network topology
and usage data.
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3) Substation Automation and IoT: New
substations and distribution feeders are being
equipped with Internet-connected relays,
sensors and automation controllers. These
type of IoT devices are often bought from
various vendors and there is a high chance
of them containing various vulnerabilities
or insufficient authentication. If hackers
get a way to penetrate a substation LAN,
they could reconfigure protection settings
or send false telemetry, undermining grid
stability.

4) Interconnected Grid/Supply Chain:
Nepal’s grid is increasingly interconnected
domestically and with India. A breach in one
region or linked network could propagate.
For instance, malware planted in equipment
procured abroad could slip into NEA’s
network which is a classic supply-chain risk.
Any third-party vendor or contractor having
network access (for example, to update
software on NEA systems) is a potential
entry point if not thoroughly vetted.

5) Remote Access and OT-IT Convergence:
NEA’s digitization means more and more
of remote connectivity, For example
engineers can work from remote offices
or smartphones accessing network
dashboards. This convergence of IT and
OT networks can blur security boundaries.
Poorly segmented networks or weak VPN
configurations might give a chance for an
attacker in the business network to reach
operational systems. Phishing or credential
theft on the IT side could translate into OT
compromise.

6) Human Factor: All the technology is
ultimately managed by people. Social
engineering attacks (phishing emails
posing as colleagues or utility alerts) could
trick even staff into revealing passwords
or clicking malicious links. A single
compromised account could bypass many
technical safeguards.
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NEA’s Current Cybersecurity Measures

Recognizing these several risks, NEA has
started improving its cyber security to protect
its digital infrastructure. As per the official
reports, they are taking bold steps. Firstly, they
are strengthening their infrastructure by using
firewalls, intrusion detection systems, web
application firewalls (WAF), and tools to block
DDoS (Denial of Service) attacks. Secondly,
they use monitoring systems like SIEM (security
information and event management) and NDR
(Network Detection and Response) to watch
for any strange activity in real time. Thirdly, In
Syuchatar, NEA has built its own Data Center
to safely host important services like billing
and GIS. Also, for better network safety, they
are using SD-WAN to divide and secure traffic
across locations and are setting up secure access
points and LANSs that allow only trusted devices.
Further, NEA has also updated its IT Policy in
2023 to follow Digital Nepal goals. This includes
rules for audits, strong passwords, and using
multi-factor login for important systems. Staff
training is part of the plan too; emails, phishing,
and reporting problems are covered in memos
and training sessions. Overall, while the system
is still developing, these steps like building a data
center, using firewalls, and updating policies
show NEA is really serious and its efforts are
fabulous to keep the grid secure.

Global Best Practices and Recommendations

While NEA has made an admirable progress, the
global energy sector still continues to set higher
standards in cybersecurity. NEA can benefit a
lot by adopting or aligning with the following
international best practices:

1) International Standards: Many countries
require  adherence to  cybersecurity
frameworks.Asforexample, NorthAmerican
grid operators must follow NERC CIP
(Critical Infrastructure Protection)
standards, which cover everything which
goes from network segmentation to incident
reporting. Adopting elements of IEC 62443
(for industrial automation security) and
IEC 62351 (security for power systems
protocols) can strengthen NEA’s programs.




2)

3)

4)

NEA should also consider aligning its
policies with such best-practice guidelines,
which we can also call it as a protocol.
For example, NEA could follow trusted
frameworks like NIST’s ICS security
guide or IEC standards carrying out regular
cybersecurity audits, run vulnerability scans,
and manage the patches effectively. These
steps will help identify the weaknesses early
and keep systems up to date and attack free.

Real-Time Threat Monitoring: Advanced
utilities have special teams called Security
Operations Centers (SOCs) that watch their
networks all the time using smart tools and
Al to spot threats. Al helps find new kinds
of attacks or unusual activity in connected
devices. NEA has started using a tool called
SIEM to do this, but they can improve this
by adding machine learning to catch tactful
attacks. Around the world, many utilities
have dedicated SIEM teams working 24/7 to
check for problems and send alerts quickly.

Cybersecurity Exercises: Regular drills
and “war games” must be organized. In
Europe, energy companies participate in
annual exercises (e.g. EU Cyber Europe
drills) simulating grid attacks. In the U.S.,
the Department of Homeland Security
runs GridEx to test utility response. NEA
(together with Nepal’s National Energy
Control Centre) should organize inter-
departmental simulations: for example, a
mock cyber-incident causing a substation
loss, requiring coordinated response. These
exercises build up muscle memory and
expose gaps in incident plans. Emergency
response teams, IT staff and executives
should practise roles, communication
protocols and the recovery steps.

Dedicated Cyber Workforce: Internationally
there is a trend that utilities invest in
specialized cybersecurity personnel. NEA
could form a cybersecurity unit within its
IT department which are staffed by experts
trained in ICS security. Positions like ICS
security analyst, forensic investigator and
OT network engineer can be formed which

5)

6)

7)

would ultimately institutionalize cyber
defense. Joint training with law enforcement
and CERT agencies can also help. As global
surveys note, there is a severe shortage
of qualified cyber professionals. NEA
may need to collaborate with universities
or participate in international training
programs to build expertise.

International Collaboration: Cyber threats
donot consider borders, so cooperation is the
key. NEA should join global information-
sharing organizations (e.g. INL’s ICS-CERT,
CERT-EU forums, ASEAN Grid Security
networks). Sharing threat intelligence — such
as details of phishing campaigns or malware
signatures — can alert NEA to new dangers.
Moreover, NEA’s experiences could benefit
neighboring countries (e.g. Bhutan or
India’s grid authorities), building a regional
defensive network. Tech partnerships with
international agencies (ADB, World Bank
energy cybersecurity projects) can also
bring in expertise and funding. For instance,
the ADB has funded NEA’s smart grid
projects.

Holistic Governance: Utilities globally
are extending governance beyond tech
to culture and processes. This includes
third-party risk management (vetting
suppliers and contractors for cybersecurity
compliance) and formal incident-response
plans (including legal counsel, PR, and
coordination with police). NEA should
ensure that every contract (for hardware and
software services) includes the necessary
security requirements and audit rights. It can
also adopt the practice of “least privilege”
that is giving contractors only the minimum
network access needed and further requiring
timely patch updates for vendor equipment.

Benchmarking and  Metrics:  Smart
organizations use clear metrics like how

fast they detect threats or how many critical
patches get applied on time. These things
help them stay on top of their cybersecurity
game. NEA could build a simple dashboard
to track these key performance indicators
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(KPIs), making it easy to monitor progress
. Lastly this will help keep both leadership
and regulators in the loop.

Building a Culture of Cybersecurity

Technology alone is not enough at all. A security-
conscious culture is a must at NEA. This means
every employee, contractor and even customer
must play a vital role:

1) Employee Awareness: NEA should make
cybersecurity training for all. This includes
staff from field technicians to top managers.
They need regular briefings on the latest
cyber threats like phishing tactics, social
engineering and malwar. They should also be
encouraged to use strong password and not
plug in unknown USB drives. Simple steps
like enforcing multi-factor authentication
for VPNs or desktop logins will improve
cyber hygience. Routine phishing drills like
sending fake malicious emails to see who
clicks can keep people vigilant. Encouraging
a mindset of “assume breach” where users
question unusual requests and report them
reduces human risk.

2) Incident Reporting and Transparency: All
employees and contractors should know
how to report suspicious events (strange
emails, unusual outages) immediately.
NEA can establish an internal hotline or
portal for reporting. Management must
treat reports seriously and without blame.
Transparency in dealing with incidents
(e.g. after a phishing test or minor breach,
sharing lessons learned) helps build trust
and ensures mistakes are corrected.

3) Engaging Partners and Suppliers: Vendors
and service providers should be part of the
security culture. NEA can hold security
workshops for partner companies and require
them to follow NEA’s security protocols
(e.g. no use of personal devices on sensitive
networks, encrypted communications).
Contracts can include penalties for
security lapses. Subcontractors working in
substations or IT shops should sign non-
disclosure and security agreements, and
undergo background checks.
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4) Consumer Education: While NEA’s main
duty is the grid, raising public awareness
indirectly helps security. For example, NEA
newsletters or social media could advise
customers to protect their smart appliances or
report unauthorized access to smart meters.
If consumers are aware of cybersecurity,
they may avoid actions (like installing
unapproved wireless extenders near meter
boxes) that could create vulnerabilities.

5) Leadership and Policy Alignment:
Top leadership must actively support

cybersecurity. When executives and board
members make cybersecurity a priority in
their strategies and budgets, it sends a clear
message throughout the organization. NEA
should align its cybersecurity objectives
with national policies, such as Nepal’s
emerging National Cybersecurity Strategy.
Recognizing and rewarding good security
practices. For example, acknowledging
employees who prevent phishing attacks
also helps strengthen the security culture.

Conclusion

Nepal’s energy transformation is moving
forward rapidly. A reliable, smart power system
is no longer just a vision, it is becoming a
reality. However, its digital foundation must be
well protected. NEA must be aware that strong
cybersecurity is crucial in this new era. Securing
NEA’s digital infrastructure is more than an
IT responsibility; it is a national priority. It is
also crucial since the power grid supports the
economy, healthcare and transportation. Looking
ahead, NEA must maintain a proactive approach
by continually improving defenses. As the
threat landscape changes very rapidly investing
in skilled people and technology will be best.
It should also be working with international
partners. By following global best practices
and creating a strong culture of cybersecurity
awareness, NEA can easily protect Nepal’s
electricity supply. This will ensure the vision of
a smarter and greener energy. When these things
are achieved the country’s future will not be
threatened by cyber risks and ultimately Nepal’s
power will remain safe and reliable, no matter
what challenges arise.
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