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7 s WOt JUSITRTER R SaseRdl ;T ST T STMhTEEeh! Foll Ugaels Uk Hifelsh
geheh! T T ifara gfehior sTareh! sTawaeRar & | fa-esaTs Ger JedaT qoreadi™ Foft aar
YT TRISRT ATHT SATEId T TGS Afeel SaeT STcTavae §5 | JThT a1 “Energy Burden®”
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31T T SATRTHIRT Shid AT Fo1T TeHT ST A TATET TITeIvuTeT S SHEITehT Ut
T TN JI1SE | Tl Taeeisuieh! ST TTashRT HeIdT hRishH F] T Hithes, Steel il
AT (VAT SISy ) shl THeheITATS SHTETHT 3T |

T Hehe ¥ AT UTEAR Ao : T o ahaet 3TTefeh et 815, el STIRhTeh! JaINT SIagRT ufy
3 TS U T | Afg T TTEHT 3UIRE Hehd (price signals) ToT T8 g5 99, SMIRHT ST
SR |, AT, ST SfafadT qiaa T SRa g7 aoe | Tt J8sfi= §aT qURateh! giteedar aiT
3T A g8 | & TETIET U 51T AT Y 8l STMIRhTeRT favamemT =ie I=ss | eriel
T T AT URRE T qgfad T Te] ST & | AT ITHIRRITS el @ud ai) T SRR
fa1, TTe Hiefts quTTelt AT 7 T TR UIcHTe R caTs higeel 3-1eeeh! U &HdT Jig

T Hed e |

wiferre Igwr T Aifa fwior : St gepr Afara faforer Saer wfafr ar o EEemOE O e,
Ty 3TTffe, AETieTeR quT SN faehTHetTs THT Ated MU | Feft it S3aT SAtw Jigehr
TR, JTNTEEATs So1l SATY(hT GHATTAa], T FTEATITAT Icq~T TTaTaesen! e T ey
T qeT yiqeet T e e diginT savas g | Hifard aueaT reEr Hifg g,
FHIATEAT STeetar T HEITTT STHENT 3~ g7 T | et (it THToTehT Tedieh SRuTHT Taref Heget,
UG TYTAT T EreiehTef gfteehioT Ty TufEr g |

foreanet:

e foefd rehr fashma T frameRt sfagTaer SeRRT T STt &R danbeRiehT HTeHeTe JTehT
ST FRITEATTS U 3UFNT 7 T fagd ersiehT sateerd fash 7T gehehehl WART T el Head
TRUShT SETTRT & | Tel TOTGEHT LR T TRETIAT T3 ATHT Tae[d U, R0 % R 3l STaf=ita-tenor
T fagga T STRINTeRT TATOAT TRl SaT & | TRUTTHREEYT SUTerdT STelaecehl faehted AT
2, o ST Tmy guR T yiaeauicaeh STdaiervT Ui SR JUh S |

farga T STTITTRT AT Srst &rwT JUshRaTeTeEehT fafaer Jriels bt Tgfad T=qe HIaw
T3 FAKAYUT 9T T AT ST AT S | THTEehRT i fmior, uresft ufshan, qeamr s
fofer T Tuek GreSTies aeMTiTdTeTe wTs =i, farr T aureeft FI - arseRr fmir avg @ |

ToRIa- e (g e s @) )




fdga gonielio! forRkIoTer: 3MaeAdhdr, 31a2AT I 3103

3T HAR Ty

YRIRA

TR ferTree A, W, 436, HerT T AT Trg= g e W Teed et OT=dT e SITTeh
® | Wil WIRIATeRT SATLRAT @IET {ehTreteh] HEITT &eq T 6 & feRor 1 vee © | a%r
TeRTrEE TSkl faei T (Special Law) §RT TATIAT TRUSRT g7 T 4 @ &= Taiaraers
U | TR Yar Yge HEITTA GREeRl T 8o & | JHel Yot Tid aresiie fawe(
1=raT (Public Credibility) 3TfWefg e | STfEw =IfHeRT0T 714 TTHIGhT GT&T T T TNT 16
| FEETIRET SAT qAT 3T ITHIHIERT Teden! T T8 | HASIK e aT = qorefien sTmaer
AT GEAaTs st T FesTelt s18s | STgemeHear, STIRERIdT T Tad Hefdel TR Iss
| TRTHTERAT qT ITIhICT STERET, SHRET T ST=ITeTdTen! Heqd e | <fifara qem s faeer
13T | Hereawy feal =Tt gunefiuT TR fadier qor eI Hahe 9aT §75 | a9 g farga
JcqTeH, TaraoT, TRTRUT G ST Ja e SATISHIeeh! STgAfaus e T, STRISHTERT S (
TE%eh! HTIEUE T Ut FTEiToT 7, SATTsiTeeh! guitaretor qu fiteror o, f1der fax amerdent oo
vehTeehRT Rt sifieRt aa fadte i Aifqrd qur SEEmTa ST garm ks g e
o SRt Tk T qw e o 3Treves |

q. e faerer ufvem:

faf=r g, amiers qor i famhaTTaT Trfed miafafueeen! W@a= T W@Ed aieEe
TP T wET TiueRT S e e R (Regulatory Body) T 9T faiws |
T TeRTIRE Tsrent faRis 1 (Special Law) RT TTIAT TRUSHT g5 T - WTH S=eTs GHeET
| ST AT ehTaehl FE &1, AR qT TTrarr THemoT Tifewent g5 | Hameh Heree
A, T, 456, TeTH T AT qru=T g Te YT HaGaehrd AT g 3T & | Hifg A=kt
SATYTCHT T TR TIE%eh! TEATTT L%y, 1 &, TRk e feriedt fefror M uere 3 |

IO &9HT JEEhRT a7 TR Sa-eeel = Hammehen! et §HT HaTE T Jeie Rl | ShTeht
SATETCAT 9_T Ui FHTFeRTt TUTerRT STTermeaT free grealt | ool T oTreftaT amarardres fasrar,
TR @Al AT AN THATRT TTTF FGwAT | FAT (aHael qdieqd Aol fad T2

1 od ygE sEeN ARG, TESRORING FUEAT (TS SHGUAT B
B Terere-|aTe (e Frm T e




SV § AT T ST TTHeREEhT SR W ST |

SIS THST TR &= 89T (Cluster Wise) Tafsmessd s 1=l 7T TeiT YehRehT ek
THRTIRT TATOHT T U= age U & | JuTet T ofeh, fraras &g, famm umferertor, gres=m uii(
HeT, farepd v ST, oT1fe STet FUTeTHT HATeTeT T e e g |

AL AT HATHATT FoaATAThRT SATHT FAT 7T TAT STHA T UG T, STJHAT I=hT ITiee
I qAT 8T BT ITEHT T U GUIAET0T T, HriasaTeeT Sraf-ed qrgue qer faferent SRy
T qAT |7 & ST WS, Afd FATeIeeh STTHT T6T GINGE0T T, Aide HATERT T
FHHATE T, U STHEMT 7 T ST SR 7, Tty Wiawell snedriies araretvmehl faemme
T qT GAETIROT ST THF SUMITHTRT fadehl T&T 7+ 371fe famies frermrert wge ey & |

2. fawwer wgfifear:

TR Jog Gge SN GRITE-sh! THE 8TeH & | Jecl SUTTel! Ui drestieh fewar-aar (Pub-
lic Credibility) INWElE TS | TUTTeAeTs Heigg T favaai ™ s 18e | SiiEw JHeRTT 716 FRTHTehRT
LT I T HEAT T | HAETIROT SHaT a7 STHIhIeh! Tedehl W1 Te | AR Fam ar e
TUTTETohT STHTERT HEATTA RIEACTs (ST T 2T SF1S® | STIRIEHTedT T STIRGRIdTer Tor-
UISS | STHLET, SHIEH T STAAAT TE3 | AT T et faae 3i3s | hoeawd fear arel
TUTTCHATHT TR foarefi™r T STaweuehts Hehe 9aT g0 | Tamraent sTqvasect AT qeaeTs g HEhen
| U GYTSRAT TTehY SIhgenT SNEUsh! Hehe WA AT BTeT Sca~T Teehil QI=THT FSTT TR THET
FHSTR FARART IO 8T 9T JTAT fgferem &7 |

7RI, Tkl AT A= TRITEHT T TS TS | ITHigerar T Smaamriiedrers
TrecaTted TS | FHETHAIATS HHSIR T IRTTE M AHATATS SheoTieal SH13s | STTETSHT sFaeTa(
TS STfeet SHISS | ATHIRT STaTeReT faues | e T Tsft & affer STt farvareent dehe et g
| 3T, STfa=TeRT HLaATeE AR T farferet &= g |

farra =nferer av fe gogehet TS & Ay 3aR orfifq sTactraT TRl & | TeheRl STE9aaT 9i
afe 3 & | Fwar Hifaar Tl HaheTs TouTeraT fSft arsreRr areler Sufeerfa T TTaRRT JfTeRTenT
ITUET T4 TERR AIEER THarT fedTe ™ Jr=ar fasuent §78 | J6eh! Jiomaed fara
e o T emfeler TRt foft esehr Sufefa T gfaert waw fsf & ufaerr ster T ffear
U Fig §S TTGhT & | TEAT AT TSI &sfet TAfara afsertT, gerarien T TehamTa aerd]
e TR TS SATTHTehash! HeRT STUET STUalT Teh! &5 | 1Y, STRie spamenatraHT sft
&TehT fHeRT TGS SITaT HaTs SN, TRerst, fawfel waw fafuerad deter afe s fegts

ToRIA-RTe (fagge Fram st ari) S




qAT TEETEROTERT TadenT TafT T TRehRIen TamehiT fHeRT STaversh e | qerd, stfeet goe fwsreht
Tt JuTTefigenT Tsah! SR TI-=T &, §3¢, & T Taa- AT Faweeh! STavaehdl S |

3. faaa yotewT formeraT armaveranar:

UITEGhT JTHHTH uTTeh! fad HuTTefien! STeRR STeded ST oy | o fagga womefienT Seamet qur
SHTATITHT GLHTEhT AT TewTRTAT Ry | foashT ScdTe, USTROT, foauor qT SATareh! qwr &=t
TS EhHTEhT qUT TATTHCHT TTIAT TRURT JuTet Taefd UTfeshiurent HermT T it WehT T |
T TR HIhT STATAT STeTeh FUT TT STGTHeRT HTEAHTE SRS fuToreRT At faedier
e iR | fargaens samariies a%g (Commercial Goods) s=aT @M %] (Social Goods)
T TUHT ¥R T SRR T TR | fo[aehT ScaTeH, TRTRoT, faraur T SATIRehT THI &7HT JhiehT
AT FRTRTAT WUkt ST faggaent @itg fafs ot feimor mf o stawrerar faes | 3uMihrer 3wt
TaTIdeR! faeden! Tede ot amiise a%g (Social Goods) 3T FIHT EER TRT TehtehTer = Fefmor
TERAT | CIHHT ST ANT AT gnient fawer arafier gamedT | Fdr srawmT fagd yuTefishr
T T ST eIt fhTerehT STTarvarehdT T ETwafeRar o |

Tl U, R0% T faea frmmEefl, Rouo AN WE 93T fogd ScaaRi rafeed STRITSHIEeeh!
Tarhrer o e fsft arsvehr Sufeerfa T oJfert Sefererr T g YUHT & | 2T fagaer &e
Sifed &maT 24eR BT Hed Tt arsee Scarfad famgaeht 39T 2% WA ekl | I9 3T
TEreRT Tareld SuTefaT fSft &rsent AnTe <2 Hiaerd W=t ael & | AT STIITT WiawmT 3k Jgg ST
Higed |

ToIaeRT ICUTEH, TRTROT T STIRRT R T4 W fafrfesha aresiies ferment saam shaer: faga
ITUTE FHEOHT, T TTROT firg sheaeT T AuTet fa[d SR shraiehT TATIHT 9§ HeaTetehl AT
WHT B | et HatreremT faemufT yeartad fagd fadrmeper foma UemRor qom samwesT SrT
aud Tasft &S e 7T Tt STRISHe%eh! STIHAIS U T shriars o7 uiqefed T arefel sqms
ST TRehT & | TIgdenT IcqTeT qT ST=aXeir TITRUT YUTTefiehT &rmT Sefeteh et Sgg MUl &
| et STrateRiie SRt Jig g8 TUh! B |

v fagdent SIRIROT T SATIRERT &1HT 9T Tae[d ARl STeTeh! TR dlied, a9
EYSTHT FTQTelT g T SUMITHTCT S1eeh! ST TS STaeeT & | |1, 3oef Wi sTehT SUMThTeT fared 3e(
UTeeh a7 Tagd SATaehT STguiauT HeereEaTe fad fagd @it T o SuTTeliehr faehe g aeranT
B | oATeHT TR STeAfaed STRSHIEEh! Renewal Energy Certificate (REC) 3T STITERT
ST U g HRTEAT 91 & | Tae[d @uashl Jigent AThT STHIRRTITS SIcdTied T JTashehl Tepid
T g @Uash! THT STTER Bk Hieh Hege &l MURoT T o ofaw § | Sfeaifad qareeears
Sraferd T T wiae Tt Tk wrf & s www |

TURTRT i TT R TaT TuTe T e Hifseh Hifd whd aeehiel fagden asmT et sers

EleM (e~ TRTes (fgd e s @itern)




& ST & | Ty Seare qeIm FRTHoT JurTed} Srameft SATSHIeeT e farfier Geement o =T
AT @Tesiie Y (Public Fund) T HEHTIRUTRT S<qehl TFNT VUSRI §5 | JTHT STATET I
FTT1hT FHT FEETHROT SHATITE THA TET STTATSTHTGEAT el TIHTUTehT SRRl TRTHT T S |
T EEhTET STHATRT STTTAgd ShTIshH ATt STCTTagd SATATSITE%sh! SIARHT THTHT T HETeRuTe (
1§ Uicanfed TMHEEehT & | FEATHRT SUHTUTshT HTEIHeTE e TR GUaTeh! favarafar ardrarurehT
fereher 7T TR foread & |

Ufeedll TRTISTd TeaTs TR &3 JeT STAfae[d 3caTa RIS Trai-erd HraT Ry SeTear
qiaeRd HUHT B | LT Grahd HFIHTRT Hel T GSi HNT &, 23 3T T FHeT TSI JSiIohuT &.
%00 378 W-aT T&T Pkl & | TAHTIRUTHT ATHT IR FTeRTEA T o WwaT T&T hFdiet fadiasy areHT
3rae fag weliepfehT TETSHT bl B | TUTT U Aehel1e AT TTed Seh e ferchier deemeee foshm
TrET Rocy HEHHT Hel AMHIRT 2o WA ISTiehT &It THTHT T U= Y JuTeT T Sehet a3
ST TR & | FHERT Goa 1Y, AT ST SIS STEQT TFbITad ded THETe T deetel aiT
ISIeRT &rsTehT TRTHICTS UTITHehdTeRT BT 31T TeTStashT & | fauT ra|m geare T Hroigee
STEAT et ferfar EdenT =T 2o UfqeTa qATerReRT &=T T T U T Tt urferskorer fadem
fewant |

T 034 GOHT TIgdehT el ICUTET &THdT ¢, %oo HITETE YT T e SATHT STT¥Ieh WITIOT eIt
feraroT SarATeRT THETOT 7T T STediehT | AUTeT TRt BTet faregd fash wrifers, Rocg ny meRr
| T T T U T <37 T 3uereer STT=afieh fareier Sident STTeTs 97 Hicafed 7q safereh
TTHT SRS T 0 ST & | J9 31T Ardstiaeh iy, S qer faxdia gee, fanr sgeam ™
TAT FAHTIRUT SHATEE J9 &7HT FiawedT 31h Jel IRAT0RT T g i & |

TerggaehT cuTasT, TRTRoT, FaraaoT oI SATITERT &rsHT fafvi=T s3ith oI feRTIe®aTe WUeht ThTHIshT e
T = Ffathel GHgad T TTHIehT IWh T favaaier aTarumeh! fashe g TserenT ureifies arfere
& | | o yonefiaTs sHaferd, URefst way fafuerd aferer derer T s, Jage T
ToRthTrelt ISTiehT TR STMIT 7T U1 U 31T ITMIhIGhT 4 iieh STRaeRienT Jeamid T, faregaer
JCUTE, UTROT, FavoT qeiT SATIHERT &5HT S Hehreees =l Tl Teshrd T e Ufasee! o (
TeRoT ferehTer T T TR &rsTehT TTHIehdT oI ST IhTE%ehT & Tadehl HTEIUT 7T Tsaeh! TRImHahi=r
e i wds |

TJHHT ATHT IERIHT &= Fama 39sT (Regulatory Instruments) 3T T T TTa=hIT
T T T S B

= ARG ATGUEERT STTRAT qREfeT var] ufqefy aftehrere fagga Scared, wemor, faawor qem
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TR Fra-ff STATSHIE%sh! STIHA IS & T |

= 1T, SRl TR TRl sTgfdeRT gieeIaareRT ST IS araseT (Energy Mix) T AT
qre |

= SIS ToshTH, Tl qeIT STaETIHT SEITTd el YT 1 |

" STATSIHT SAEITIHT STfeh STITEH, TG, STTAISTTRT HTaTa%eh! TURR e} ATIqueshl
FefToT 7 |

" STTATSHIRT FHATHATT TT STTHCAISRT Tieteh! TTeTT STaEAThT AATHT ST oI gadtararoT
T, AEwH M T quT SAFeme qrart wrame! T |

= fograer @it qerm fafshex, faga SUMITeRT HEger aT TFF JRTRUT JUTTel! 3URNT TRaTIqeh! ook

(Wheeling Charge) Treirurert &AThT fafer T amagueant fasm 7 |
" STTAISHTEEHT HEETERUTETE HUGhT TTHT GErd T SeaTeRuTehT ATRT TR ST T el Ferefens(
Fol @ie T T T a1 g g&araur 7 graeefi Araeve faeimor i |

= SRS AT STHcaeh! 8o SEaT=aUTeh fare aa T |
" STAATIS W HEITe e 3T & "o faanaent fedurshtertT fafyr T ATaeue qur = eife |

SANET Toe T ST ST THAHT STTINAT Tashrer MU qer, gge, Tad-a adr AR
gra frames feRreTe o Sfeatad syt smaett st e g aes |

8. aurewT faea frameaer adaw e

Hgeheh! 9w Taga arstent 1w T fare[d T ST U, R0y quT fagya fame STrinT femmaet,
R0\ AN W ITETd fd | & | Ro\0% SHTREHT Uk AN~ ITUTIRRETT, Temiad T Hifed Semen
T foad o STRIThT TITOHT 9T &1 | ST Sehiane R oTewer dfedent o Teefr
JTRINTST FehT e e | Faaenl 3caTe, TTRoT, faraior qor amaReTs ot fafad, srafeera T
URERIT ST, FaIashl WIT T STYAHT Trger i e, Taed weget T 7, faega SuvierenT
7o Tedent GEaIT 7, faR]ash! SSTRATS HTaeaeiTeeh a3, Tagd HaTeTs wRudl Hagery, TURaT,
gifera T favaeier sATeH, faga STrrsHTeteh! FIETT qom guitaraor T o11fe AR T@ a3
Th D |

U THT 3 o STRANTATS Tagdeh! 3cdTe, TRTRUT, faawur @i Smamen! o = fraaaenrt fen(
TIRT IHeRT UG TehT & | |7 STHeRT THETE T SHHHT STRNTETTS Ta]aehl ScaTaH, TeTIoT, faraeor qerm
SATITERT 1w Frawt wTfateh SaweTa-ent & T, Hege MR T qr foagd @ig fafshr
o T, Taed STt STasTeT R T T ITHIhIhT fed HTeUT T,  STHiquS W Sfchen

ECll feelr-Tama (g frem st wrfer)




qra-eft STTATEATS WRAT TIWTEshRT TS T U AT JEITehT TFaI-emT Tl SRS STTavash
AelclTe gvpia fad, STgATqus uTed Sfhel Yaifed T aT QIfRUehT ITd SHITSTT ShTH RGN
T AT Srageh qer ftegor 7, STafaus e safehefter 3ca=T faaraent THTem T o
TR FHaT ye TRUswT |

STRINTST UTeTeh! Tl &rsenT &1 TaehTereRT AATHT Taa, JaTgHTT 1, 3T Uid aufid, TRafet T
AT T guTTefteRt foehrer 7 e TRy ® | AT et feTe T ST et fafue
TR 3TRTUTEE TOR T HRITEE-HT STUeh! & | o arsen! femaeh! sTaied a1
ST AT TaTa UferasaT gifaet YUt STT9 T UCToUshT SATERMET Td Y ST SATEAT STfa
qrf o= TR et © | |7 Antteser aRatsldr, frsterdn, Sarbefedr, swmfwaar T ufatraiacrdre
TIGTAATS SATCHET e AR G a7 Famenia yrefishdrerT &=es T el |

Y. QET T YRR §AEe:

TRt foRa uTefeRT fRmehT ST eI ST WTRTeh =TT 3 ekl ® | a8 et et
TehT IfTshTeRT T TETehT GeTaTed T fara @ avenr otafy witd 95T wa | qurdt, ST
I T STEITEATE gIeITa a1 FaTeh el SUaT STRITeRT i &y T foramdt wied af@e |
sttt faega Tarermar faam T fagga framer sTTTeT TR 9T o9 &reht fRmaeR T gfert fae
TR ST fEe | framehel ¥ SATHATS UeH T,  STIHAISHT ITdee die qT cIeeh! TerTehT
FTTEATRT ST T THATET 8 | AT Jerod TGS SATCHETd 716 Siavaiehl STTANThT HEINTT qoT
HEEATT @areh! THeRedHT T+ STEvde S |

Hiqur TadqT TN T Rydos Sdent 1l &St SRNAT WU 8 foh a1 feafaer uft sfews |
TerdiosT SiSer Tmer oit asTReRT T 71 AT & | faga Scared, WRToT, ToawoT qeT saTaweRT et
TG, FaTeleh TUT FETERUT ST ShdTehT TadehT HTETUTRT ATHT STTavdeh HTIEUS Tefror 7 yrerfies
TIHET STRITERT &1 | Jaged STRINTel SATHRAT fHeT T 7T U648 | Jhil HTaHT HTdaden! U3eT
Rt faRga STgHATS Yo T &R T X faed GiEHT TshTiehi uTed 3Tent ferrret faea @i
fafss anpiar Fitfer faeremment o7 g3 76 | fava Agadius vem T aor fasga @fie faf®
HRDBIAT T+ HRIET ATEEIAT HTH T4 TR T TSRS STHAT ARl ST sy e |

THIAth eIH { 3¢ TATHeh! FHHT STRINTehRT fHerT T FTiamt Wit &9 91 3TehTa® UTed Ferea]
SHITSTHERT fHeRT TETE T HHa AT HEATTA &7dT T Al STeeh] STceddTenl HawlT HHASIR
sfes | Tagraa: STRINTETS TR T &ad- FMauenit fereT W= TRUATIi STaeiaT @rar Afa

g1 T {fHeRT AT T TEheRT ST §7 | T HEH TEhT TSTRERT SHITSTH STRIRTe STTavesh
THRITHERTT IUHIUT TAT HIIGUSEE STRT T QT URII0T 7 Hehehl & | G, SATHAT H{HRIATS o7
TTERRT SIS Y36, TeT T Ta- [-ATHeRaRl FIHT ATesT-eh avaa-adT T aie T STRIRTehT a1
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T FHITdeRT T SFETaRT |

Hefeheh! THI ToR]d TTTefieRl Frameent ATeamae SCTTa el Faei 7T+, 26 &Skl TTesTieh
Toarvaaterar stfygfg 7, TR SURUTEhT TTEHETE THIT YOGS Safeerd T+ T JadTeoT
TTTIehelT U] STIHTRT fod HTequT 7+ geaefu foea fom STremment sffiveht T fomiamt aecayo
W B | TawIaT I ST SIfHehT T SATANT UidehT STUETT 31vh age ST fved | i <o @d
F4T ST HUEhT, FAuTaed AaTell ST STHRHT WU, 0T o AT AHIshdl 3Tag HUsH! TaF
FT ¢4 AT Tagdent SraiferT SR YUkl forpa unefient fmeheh! TitehelumTenT STTerRET
STRINTRT T T&d TERT 7 3Teverd @ | qof, STRen  fRme fHeariars mmeEsRT T
Tovaafier SIS SATINTTS dd, |Te T UTaferehT gReshiver Tem Ua] HteHTce fedmeeT & T
A TRTIeReRT EHT T 7T U6 |

AT, AT TeIei T STTE HHhT SATECAT HTTereh AT Tt TTRehT fammeh i SuehioTetTs am(
Hfereh U 7, FAT FEHET STRUTEERT TR T qoT STRISHIEReh! STTH qUT NS
TITTHIT SIS T TR 3 TG SATITIF T | THehT ST, Taga Iedred, farawor, yemor qor
ST T fEId STTITSTTEEehT STHTAUS UG T, STRISHIhT HTE-Ta%eh! HTIEUE T URR fefror
T, SATATSHTE%sh! guitragor qerr ffteor =, e fa ermRIaeRT det WehReaRT famaehier sifivsht T8
feite o T i T SR SUHT GEH fTEeRehT ST SR fashE T aw ea faT
AT 3 |

g AR

= TR U, Ro%R qT faga femmEet, o040 |

= fagd T ST U, 0wy qer oy feme St frmraett, oy
= 39T ferehTe AT, Roc?

= foga fram sTTeRT aTfier wfdeed, Roco e

= 2T, T vETe fuare, Tagga arstent ayi qiT ST GUaTTehT SATHT TRITHeRTa STt e STTaweh
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Digitizing Nepal's Electricity Regulatory Commission: Document
Management System (DMS)

Aryak Ranjan Baral' & Bikas Dangol’

Electricity Regulatory Commission

Introduction

The Electricity Regulatory Commission (ERC) of Nepal, established under the Electricity
Regulatory Commission Act of 2074, represents a transformative step in the country’s energy
sector governance . Envisioned over a decade ago, the ERC was created to address inefficiencies
in Nepal’s electricity market and to foster transparency, competition, and consumer protection .
As Nepal’s energy landscape evolves with growing hydropower and renewable energy contribu-
tions, the ERC plays a pivotal role in regulating generation, transmission, distribution, and trade

The Electricity Regulatory Commission (ERC) of Nepal, under the 2074 Act and 2075 Rules,
regulates the electricity sector by setting transparent tariffs through public hearings, approving
standardized Power Purchase Agreements (PPAs) to streamline investments, developing grid
and distribution codes for safety and efficiency, overseeing licensing and share approvals for
market stability, and protecting consumer rights while fostering competition .

Historically, ERC’s operations relied heavily on paper-based processes for application filings,
approvals, and reporting, leading to delays, inefficiencies, and challenges in tracking applica-
tions . To address these issues, ERC partnered with Data Forge Consultancy to develop a web-
based Document Management System (DMS), launched in January 2025, to digitize its core
functions .

This article explores the development, features, and impact of the DMS, highlighting its role in
transforming ERC’s operations and drawing parallels with global regulatory digitization ef-
forts . By streamlining application filings, enhancing transparency, and improving stakeholder
engagement, the DMS positions ERC Nepal as a modern, efficient regulator aligned with global
standards .

Background: The Need for Digitization

Nepal’s electricity sector is rapidly expanding, with the National Planning Commission’s 16th
Plan (2024/25-2028/29) targeting an installed capacity of 11,769 MW and electricity exports

of 5,500 MW by 2029/30 . The ERC oversees critical functions, including tariff setting, PPA
approvals, and compliance with Directives 2076, 2077, and 2078, managing over 1,023 appli-
cations from 2019 to 2024, including 168 PPA approvals and 128 IPO pre-approvals . However,
manual processes created significant challenges: delayed application processing, opaque appli-
cation statuses, and limited data analysis capabilities . A 2019 backlog of 6,000 MW in pending
PPA projects underscored the urgency for streamlined operations .

1 The author is Director and System Analyst at Data Forge Consultancy Pvt Ltd .
2 The author is Section Officer at the Electricity Regulatory Commission .
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The ERC’s Five-year Roadmap (2024-2029) explicitly identifies these inefficiencies as a cata-
lyst for digitization, listing “Incorporating Information and Communication Technology in op-
erations and service delivery” as a key institutional priority . The roadmap highlights challenges
such as delays in managing applications, lack of transparent file processing, and difficulties in
communicating ERC’s authority to stakeholders . It proposes solutions like implementing the
Regulatory Information Management System (RIMS) and E-Document Management System to
achieve a paperless institution, alongside adopting the Government Integrated Office Manage-
ment System (GIOMS) for internal operations . These initiatives aim to enhance transparency,
accountability, and consumer confidence, addressing the roadmap’s guiding principles .

Global leaders on regulation with data-driven platforms, demonstrate digitization’s transfor-
mative potential . In Nepal, the roadmap’s emphasis on ICT aligns with the need to manage
complex regulatory tasks, such as tariff studies and open access directives, which require robust
data systems . The DMS, as a foundational step, addresses these needs by digitizing application
filings and reporting, setting the stage for broader ICT integration as envisioned in the roadmap .

The Document Management System: Project Overview

Developed by Data Forge Consultancy, the DMS is a web-based platform integrated with ERC’s
website, designed to comply with the Integrated Data Management Center (IDMC) standards .
The system’s primary objectives include:

= Full digitization of application filings, requests, letters, and mandatory reporting per
ERC directives .

= Creation of a user-friendly online filing portal for registered users to submit and track
applications .

=  QGeneration of traceable logs, customizable reports, and data exports in downloadable
formats .

=  Provision of automated notifications for users regarding ERC decisions and status of
applications .

The DMS was rolled out on 8" January 2025 following extensive consultation with ERC
stakeholders and iterative testing to ensure compliance with regulatory requirements . The
system supports a range of applications, including PPAs for hydro and alternative energy,
IPO/FPO/Right approvals, and share structure filings, making it a comprehensive tool for ERC’s
operations .

Key Features of the DMS

The DMS incorporates several innovative features to streamline ERC’s processes and enhance
user experience, as detailed in the project’s coordination meeting presentation on January 24,
2025 .

User-Friendly Interface and Workflow

The DMS features a secure login portal where registered users can update profiles, file applica-
tions, and track their submissions . The application filing workflow is intuitive, guiding users
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through task headings with checkboxes that redirect to relevant annexes based on selections, as
specified in Directives 2076-2078 . For example, selecting a PPA-Hydro application prompts the
system to autofill relevant fields and request necessary documents per the relevant directives .

Automated Fee Calculation and Payment

For applications requiring fees, the DMS automatically calculates the amount based on directive
annexes and displays ERC’s bank account details . Users are prompted to upload scanned bank
vouchers, ensuring seamless payment verification . This feature reduces errors and accelerates
processing, a significant improvement over manual fee submissions .

Error Handling and Application ID Generation

Before final submission, the DMS checks for blank entries, prompting users to complete all
required fields . Upon submission, the system generates a unique Application ID displayed on
each page, enabling easy tracking . Submissions are stored in user-specific directories, organized
chronologically, ensuring accessibility and accountability .

Application Tracking and Reporting

The DMS provides real-time status updates on applications, from submission to approval or
rejection . ERC staff can monitor progress through dashboards with visualization tools, such as
charts and graphs, to identify trends and bottlenecks . Customizable reports allow filtering by
criteria like application type, user, or time frame, with export options in PDF, CSV, and Excel
formats . This functionality supports data-driven decision-making, aligning with global best
practices .

Notification System

Registered users receive automated SMS and email notifications about ERC decisions, appli-
cation status, enhancing communication and reducing follow-up queries . This feature fosters
transparency, a critical factor for stakeholder trust .
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Electricity Regulatory Commission ‘s

DMS Usage: Driving Efficiency and Stakeholder Trust in ERC Nepal

Since its launch in January, DMS has demonstrated significant progress in enhancing regulato-
ry efficiency and stakeholder engagement . With 62 companies successfully registered on the
platform, 29 applications filed, and 9 applications approved to date, the DMS is steadily gaining
traction as a transformative tool for streamlining application processes . This positive uptake re-
flects growing confidence among stakeholders, including Independent Power Producer Associa-
tion (IPPAN) members and the Nepal Electricity Authority (NEA), in the system’s user-friendly
interface and transparent tracking capabilities . The approvals, facilitated by the DMS’s auto-
mated workflows and real-time notifications, underscore its role in reducing delays and foster-
ing a predictable regulatory environment, aligning with ERC’s Five-year Roadmap vision of a
digitally empowered, stakeholder-centric regulator .

Building on this momentum, DMS has significantly transformed ERC’s operations and stake-
holder interactions having reduced processing times by approximately 30%, enabling ERC to
efficiently manage a growing volume of applications (internal sources) . Real-time tracking and
automated notifications have enhanced transparency, fostering trust among Independent Power
Producer Association (IPPAN) members and the Nepal Electricity Authority, while traceable
application logs ensure accountability, aligning with global regulatory standards . The system’s
customizable reports and visualizations empower ERC to analyze trends, such as application
types and approval rates, supporting strategic planning . Additionally, the user-friendly interface
and automated features have leveled the playing field, making it easier for small power pro-
ducers to engage with ERC . These outcomes echo global successes, such as the UK’s Ofgem
e-portal, which boosted stakeholder satisfaction by 25% (Davies & Patel, 2023), positioning
ERC Nepal as a regional leader in regulatory modernization .

Challenges and Lessons Learned
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Despite its successes, the DMS faced challenges during implementation . Initial user adoption
was slow due to limited digital literacy among some stakeholders, necessitating training sessions
and development of detailed manuals by the developer . Integration with ERC’s existing website
required multiple iterations to ensure compatibility with IDMC standards . Additionally, esti-
mating cloud storage requirements posed challenges due to unpredictable data growth . These
issues were addressed through stakeholder feedback and technical adjustments, underscoring the
importance of iterative development and user engagement in digitization projects .

Future Directions

The Document Management System (DMS) serves as a cornerstone for the Electricity Regulato-
ry Commission (ERC) vision of a fully digitized, transparent, and stakeholder-centric regulator
by 2029 . The institutional priority of incorporating Information and Communication Technolo-
gy (ICT) drives a series of planned enhancements to the DMS, aligning with regulatory prior-
ities such as tariff frameworks, open access, and competitive markets . These enhancements,
scheduled across ERC’s 5 year roadmap timeline, aim to streamline operations, enhance con-
sumer protection, and support Nepal’s ambitious energy goals outlined in the 16th Plan .

Financial Information Management System: ERC targets comprehensive tariff frameworks
for generation and distribution, necessitating robust financial data systems . The DMS will in-
tegrate a Financial Information Management System to allow users to update financial progress
and upload reports, supporting cost-of-service studies . This will enhance tariff determination
and PPA approvals, ensuring financial sustainability for utilities while maintaining affordability
for consumers .

Advisor’s Portal: The roadmap’s plan to establish an Advisory Committee by 2025/26 requires
a digital platform for expert input . An Advisor’s Portal will be integrated into the DMS, en-
abling online tracking and contributions to regulatory decisions, such as open access directives
. This will strengthen ERC’s decision-making by incorporating expertise from former GoN
secretaries, international experts, and consumer representatives .

Payment Gateway Integration: The DMS will incorporate payment gateways, eliminating
manual voucher uploads and reducing errors . This upgrade will enhance efficiency and align
with the commission’s transparency goals .

Grievance Handling Portal: To support Consumer Grievance Redressal Mechanism and
annual provincial public hearings, a Grievance Handling Portal will be added to the DMS .
This portal will enable consumers and stakeholders to submit complaints online, leveraging the
DMS’s notification system to ensure timely resolution, thereby strengthening consumer rights
protection .

Information Dissemination: ERC plans to enhance its website with real-time company data,
application statuses, and regulatory updates, building on the DMS’s user directories . This will
foster transparency and accessibility, aligning with the commission’s principle of public disclo-
sure .

Regulatory Information Management System (RIMS): A key target is implementing RIMS
by to manage regulatory data and achieve a paperless institution . RIMS will be integrated with
the DMS to support tariff studies, open access directives, and competitive market analyses .

By incorporating advanced data management and reporting features, RIMS will enable evi-
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dence-based reforms, ensuring ERC’s regulatory processes are predictable and efficient .

E-Hearings and E-Courts: The DMS’s web based infrastructure will support these virtual plat-
forms, enabling province-wide grievance redressal and stakeholder engagement, further aligning
with the roadmap’s responsiveness principle .

Al-Driven Features: To enhance DMS functionalities, ERC plans to explore Al-driven solu-
tions, such as automated data processing, predictive analytics for regulatory reporting, and
interpretation of application trends . These features will support evidence-based research goals
and competitive market studies ensuring data-driven decision-making .

These enhancements call for capacity building and coordination with the Government of Nepal
(GoN), which will stabilize ERC as a credible regulator . By leveraging the DMS’s scalable
architecture, ERC aims to create an investment-friendly environment, comparable to global
leaders, while meeting the 16th Plan’s energy targets for sector growth and consumer benefits .

Conclusion

The Document Management System marks a significant milestone in the digitization of Nepal’s
Electricity Regulatory Commission . By streamlining application filings, enhancing transparen-
cy, and empowering stakeholders, the DMS has transformed ERC’s operations, benefiting ERC
staff, IPPAN members, Nepal Electricity Authority, and other stakeholders . Drawing inspiration
from global regulatory bodies, the DMS demonstrates the power of technology to modernize
governance . As ERC implements planned upgrades, the system will further strengthen Nepal’s
energy sector, fostering efficiency, accountability, and stakeholder trust . This initiative serves

as a model for other regulatory bodies in the region, showcasing the transformative potential of
digitization .

Authors:
Mr . Aryak Ranjan Baral, Director and System Analyst, Data Forge Consultancy Pvt Ltd
Mr . Bikas Dangol, Electricity Regulatory Commission
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ErHehTic GHTE TElseT 9 SHT Yagahet USHT 13 TaEATehT 1= TN |iel fofaer amr
P U & |

Ul AR Ut 3 STRISHER 3TqgT T FHoll A=l ddR W7 T EEl 3Tegg-ehT
SATENCHT AT FUT STRSHICTS GAehslT T6 "9Tel T Sfeh a9 | AT iaerer ¥ gsi STetiaed
SIS &5 gAaTE UT ST, TSt &rsreht aueimT oot aref fams a1 favama uft agar |

JUTART STfEd &HAT T 3400 WETE FaT ST &=t 20 Tt SRTSHTEESE A HNET 2¢oo
TETe TR 3cUe WgHHH! B | ¥foo WG &HAThT SARSHIEE AT ST &
T ¥ 300 WETE GHATHT SRASHIEE TaxiiT STTEATITRT TETSHT B | 2o ESIK HIETE &HdThT
STANSTTEE STEHI Tebd N TUhT TETSHT B | STEIITehT SUTHT T&ehT SAETSHIETRG il &SR 20
TSR HATTETE &FHaT STaehT STRITSIIhT STgHIAUS Teohl & | AT STTATSHIAT STy 24 e =T
T T gEehenT fafi=T STeaaetel 3 SW@IUHT S | TEHRIT AT &=kl GTITHT ATHT T
T GenT THamaT FT g7 &3 | TRt AT Taea e SRS glaerera= T qay Seeiher
TRUT SIS ARl & | ST &Ten 3taTe T TGS Taa o 3ucTiseyeieh T3+ aTdTereT
STRANTSTEAT TshrIe®et SHR3IUE |

TESIThRUT ¥ FIEAAT ST

frmeREEeh! sfreRT FTT AFATs T T e T A S, gemenEiedeh! destientor aft
B | TIvasaTdt T T WehT ST STEATHEE HIEATER T8 I8 &AATS AT THIS TR ARG
awT T | Tt T Fosft &Rt ST aQ3 & Ii U | frameehy Trmwt fsft esrers weha(
T ¥6¥h SIalM TRT I STTU THeRTIeRT 9T ST S &1 |

feer 9fT T TARTIERT SHAAT U3ST SHIHERT ATHT g3 R SIS STawT & | U3¢ ShTHeRT AT
FeaeT THREmT @ T AT ® | RN T fads aidste aueae T U3eT IR AT g8
THRTIETE. TR QT U ST 3T TS | 3Tfeel Ushuedh e Tuufs TehRer STgHia faT
fers wuAT ufs At tesans ar=rar faques a1 Bt @ T TSRl 3= MU | 9% TR
fafarer SHRUTCT HeheHT TR ATl STRITSHIATS i BT T3 Te TR §hde S STRY 7 913
STFEAT T AT, AT SAATSHIHT BIge o= ST T gt q8enT & | fodis aigane ufx
SRITenRT fahTiEfs s gamfaaT i See TR M T4 STaERT g9 | el fudius Sear
%% FeT AT ST SATTHHAT STTHIhT FI3E UTHTHT S | 20 TT THUG TERTATRT HIge
UTFTRT & | Tet T AT &rFTehT A Y% 37el FIAT SIS AT Tk SRR T UfhUshr
9 |

T T STRINTRr Seil 3cUTesh Hru-IeealTs UTITHeh qT Ehve ST Fshra-eh! qaeaiehia fa
g iy Tl fod awm gqUs | Fell IcUTGH HEHT T S HT HGER HoaTe T HPa1eh]
gl frepTaeTehr @It U3 e T AIES aMTH €9 | eI vt @t g e ggud |
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STEHTSAT STRY 7 &1 A S ST TR SO SEsiiehior 0 | ST Jeres Y5elTsal Jet St
TIeRTEmT 3T SR TS | TR FEaTaRUTe STTHel STash! FHll STRHT ST 7T TTeanH, 3Tehifal
STt PO g STRISHT 3T J@T3 U Tda | TRehiel foh ST STRY 7T st e
T @RS TS, T W ATASHIGEATS a8k a13 TR STEHAT T q15e |

fosft ST Jara ¥ smneET Wikt

Tergga samaTET Ger ug: utser auer faga samamEr fasft et e uf aferr squr sfewnt & |
JATHT Tl NIRRT UTeR e FruTes EATIHT YUHT B | TRAehT Tsil &7 T Aurershl Tt & frew
forega @ite-fomht 1 aeet ufv g | faregar forermer sTmaiirer Surerent st &S ferega samamea srgmfa
fagued Wt SRS Tty rRAwT gebra fegteat faea fadmren ara Tveee fsft amser et
STIART qTS TrTaT Sfee |

TSt &yt sTemesane v uf faga fafaer s1qafa faT saem menr v i aser qeaamien
I T A1y | AT fergla U U7 WO STSYET STt At T Aol RIS % Teh! STaEIET
TRt g ot |

TeTeT 3feet YR T STeIeeTT faefa fid T oTefiEeshenl & | ¥o WEIEHTE g% Ueh! TR
T foegd Fafa a1 ¢ SR WETe gkl & | 9 3Tk guee SuTefel SR Ui o
HiTaTe e faga fafd I Wl & | 89 0¥0 TF } TSI HITETE Taed oISl STTeTGRIshT ATSHT
T | YRAHT 20 B Airate farfa i it g8 Qurefier ampiar ¥ wuRl | o€ afv TSt ey ar
FTIRATS T T SR T | TId ICUTGTHT 3 qTehehl ST HgHeheh! TSIl &ISETS SATIRHAT <21
3T Tt wgtehahlel SRS T8 Tl STy AaeTeh! ATiT Yearshad! faqus | faggaar ger
TEIh! SAAET TTEF Joll &rseh! faehTd g7 JaeT | THehT ATHT STRINT | g 3TEvas § |

faga Treret FIOhr ST ATeSIieh eRERr qaeatenla aom femeret fdferer, R0ue:

fdfereRmaT faa Scareent STgafaus WwaT W sTatueht @it faed @iie famt arprar (didie) et
SRR Tl STRITSAT STafenyert ATt fidiusht aneidr sTafy @d: o g1 gl 3w’ T

3G G TS | I, STATTET STRSHIehT STJATTUSRT TR 20 I =T A WUHT FHHuTE(
FATS TalleT STTSHISET ST Uk UHT & | T, STIATAUSRT AT 20 T TR STATSHIRT FHTT
T og g a1 Tt T g ST ol §aT Haie 9i TSR STgufd Ta Tgan AT

T G SETIhdT ANE-S | ETRT, SRS THTvThT ATiT §ohuie SoehT AT sTieh ehTemshT
HrTT G FPUTeT wo UFasTd =T St T T4 TR TeIeh st The 1t qiesTT fmfor
THYS TIThT TSI TTERTI T STaEATehT ATHT STET o 7T UG & afe=s | o sfifae
TTAehT TaRoT Wo UTASTd WraT T THTIHT SUehT STaEUTeRT HFIHIAATS SATEYIeh U a¥, Ko HTaqerd =T
T ST WS TR HEAAT AThA AT T G I SR IEhT ATasTieh R et
SUTHT < STJAR TSI ST T AT T TG AT Hfdeh i fqewor e o
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f@ushTer wo Ufderd WeaT SET Y WS TR HFUT HIthd TIHT T4 STaICITehl STgE=T o7 Tat
T g SiEs |

forera frrar ST S1gmfa uTed Safth STIOEHT a7 3T Gifed TR MR, TaemT fied, SRR
@ite GerTeRT @ite-fasnt ar eedr=awor uifed o Jevrererft fEfemerT, Rowe: AR fHefrermT
“grTed HERAT M, SATIEET foe” 9wt & oW, FEOT UAET ‘et e MR aiqeeer
T | oI T arcehr fefyrermT < mive, it W= STsaTaeEe YA YUt Sfems | T8
Tarsrrent @TRT fafr=T STeaTarefish! T=T UshTeT THHT UsheddT gJUe | T Ueh STTIEHT ST STUeh
(Cross Holding) STATS=Id STTATSHT Ya@eh SEI-TeE Teh STTHEHT TTHaT a7 TRHaT 3th ot & g ar
ST ST T ST 3oaid T oi@wg W= SEaHT T, TR a7 uTieq aseeft wfs=mment
AT STTANTRT Jeeaiehfa STETaeh U a7 794 A~ JRAT I1T T FaET g0 aME-0 | IR
ITEATEA U (Share Swap Ratio) TRy shid faeraers s a7 SI9fl sTuehT STawmmT U3
STIUTAHT TN T Hich &1 8T TE-HHT Seei T 315 |

T geRAtopd STetfagd wra-teeshT ATt fadios gl g, st g T faea e i
EST T STTBNTT Y TUehIey SHEEHT Tt/ MY St ST TR aTerdT g
i g GvbTel I STH & |

faga @ite-fast qur sTgafa uTe SAfhel TeHT Tae daarerelt fafrmreedt, Rovs: a9 fafm(
TaeHT EUSET gfawer (Return on Equity — ROE) &5 WaeTd e W faga @fe & & M T
ROE &3 Wiawrd WwaT J&t g ShaudT faga @fiE &t g2 MY aimrsH T SaeeiTel JuTe §iehiel
AT ¢, 400 WTETEHT T&T G T AT T2, Forr T FATaR AN deehl ST
GT T TR FEAW §T T AN FH TR STTEIHT TG & F3 FaeTel Ushifal FoTararg(
T SIT@HeRT HodTeh Tal 3Afden SiEw sfae T aTHishdies SITEH STgER Ufdhe Ta18- qer
IRETSHTATE 3tard mTaaT fioT W e T SHihdiaTs & SITEH T Set Jfawe fag el w=aT
R TTHISRATATS ST T AT HALAT BTS TTEHT UREAISIHTRT ST fa T & e T
dfes | ST fawm anf fosr FwEie wESAmT fafer e g1 dft @ 2oo HETRE
3T 3T HTATSHIRT ROE T wasT 813+ SIS TNUGRIT NS IiT HIel STER AT e
TR G |

TET HIeA! T STRSHRT G0 T qeehid T faes STewT Taed Scaieans T dihr
ATl AT el 3 ST (PROR) T STAATSEYth (STORAGE) SIS doall deaT
! FEHS (CASCADE) I 3% g i (ROR) 3TRIISHIRT @1 PROR a7 STORAGE 3T
T SR TR 3TATEH T T ATfeiehT STJER = SCATE T TeHT T STRITSHTETs PROR T Stor-
age T SiehLuTdT FHTEST TR PROR T Storage T Taefd @i &€ &¥g g T 1T Tk fagga
Gl TRBIarenT TegidenT ATHT UST T e ST MU STEvashdl & | fhav qiEsHIehT S=mT
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RIECER

TR EIET e SITEEAT foe[d &1 TRt Eanfied T Ushishd UTTelt ST=id Todleld g4 STeTe
Rt | fora daT Ardstien SURANTeRT A% WUGhIel TS URTTIhRAT UNEUshT R T Jeeht faehm,
T T HSTTeHT TR a1 TR TRRIEE ATS G g awalad THeguaRT ForRIT (faefa 3cared,
TEROT T fIaioT &5 de TehNeh! TRITIRIAT T 03¢ SeiTel famael 3caTe, ST T faaeurent
et faate mal wrfemdar FES gIeT |1 Hegel TuRurmT Teiiide a&qard, TTT-ishT 37T,
HAT YSRIhel e STHAT TR, Tqeqeien! STHTE, STMITHIGhT ATHT TURKRIT TalT 31T ST THETe (
Foh! TTETY T TR 0T STTawareh o |

UTeTehT TravuT fare[d Sseh! frmeRt SATHT g8 WehR frmaes ferm- amam=r T fafsreiepd-ahr sraree
TREERT & | AT ek e starfa Sett, Sterara qerr fawms geamer, faega faermar faamt T
T AIEeh! HATAITs T Tt v fafereiera T e fameh fehmrent ®T- fagga fme
STRINTeRT TATYAT THUhT & | foR]a fHome STremmehr qe 3evd fagjaeh! e, Jamor, faawor ar
ST &y 78T T Tarde frame gifeed mg & |

JuTereRt faepa arsers far, smyfaer T e =IeRoT 3FgE SIS STl Hifq fafrefa wfafer
AT HEqaqUl AT T3 89 | Tagga fma ST Uk fammes fermr ATy Taug duehr
Fsttent wifaer fmior 7 Torifass S afT 81 (e HT=IdTehT STTERET SARNTATS THTaehi Home &g
HeIet T SRR TP SIS THhT TIT & | THeh! AT Tl arstent THome arareft sTauifed a9
ITATHATS qHq gierTd TR far]a feme arareft SIaT gUT T HEITd Yaeiehtur STTSTeh STavaehdal
WTH B |

AL

faga aehr fasrauT ufaeqat T Qe &R T AT s el T STaThes! e e
FETIH B | W foR & U gt Tfes Hagnr e et serres Sed

STATqUseRT e, g T teror, fagga weger fefr, afea swamror firenr gar uge, s
3o (fectfers =mst), STMIBTeRT fad T TRIshR HTET0T STEdT TeTasehl Heel hii-arenT AT e
1 ouUs VUG WHRD (dERE gIg® | -TuEd
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YT G | ITEqauT A aeTesel HaT USRI ST s T Hiaeuet e T STumar
T TR ST SHEITATS SFTe T JSTed JeaiT 3o |

TarTamT e SvTeedT fagd & aehil e T Uehishd UTTRTHT Sodtard T oTvd  forr | fagga
AT TSI IUNTEhT S TUehlel TSRl UShTTUshIAT UEUshl ol T crwehr faermd, Tarfea T
HSATATHT TR AT TR TehRTIEE AT Tl g 11T Y=t R | fagga Icamed, yamor T faawor
e TR THTTIRTAT AT (U3¢ HEATel fae[den! 3cated, THReT T faawurent fmiart fHafe ™
TRATEIhT FHRUT HRIETHAT HHSIT GIohT AT HEGe TLRUHT TSIk SEaar, TTHIeh! 3T, JaT
USTI S STEH TFEN, Uiaeueishl 3TTe, ITIhIel TUTEAHRT TaT 913 TR THEITEEh
T T TTshRT R STTawaieh e Hegd AT | T, far]a &t afaeaaicnsh aams @t (
TTd T AT GURRT SUTIEE ST T |

AT 2%¢o T 2320 T TIHAT N IIEE ATHT TR &shT TTEEHT HREIHAEE AT bt T |
U T, So1T G enfeet T4 T enifefer gerar stfwgfg m enife weht forw (gt rfshaen 387
TS 7T U327 HecdqoT Ha-=Tehl ®IHT o= T THehmrenT qienedHT Tiusnt o |

2. Toera &t fammramT formwat armavaraar ¥ Aeea

T Rl ST TrdTehT Beeve & | BRe] SUVIeRE STRnfieh Scure T iy esmr fiemsefa
fefstear ufafuea faga STUTRT STEvIhamRhl @16 diEha! § | THaeh! Siad T aeIariT
FATA T TS Fvarer wusht off ersewent foehm, faear T fant sreumoeht At faga s
fome srafer o & 1| ey T s e fom fagga dsehr agfera, fanr T =gt fasmer
qe o |

farege =T TRt STraveshar foh ¢ faera asrent fart, =mrqul, |estien T TSt &l aoe
EWTITATeRT AT T STTavaes & | @RI, JETIeh! 3833 WTidehT @THT TAIe STTaveeh SUsht
ST TR B-

HATRT TUTER A T T ST STTIHIETS TUTeair, Fefera T fafaa faga dar 3uctey gques
| T HAT YT T eee] FeaaR &Tel HaT HaTg AT SUMITHT TTTad g S | el e

Taerraer fafr T AT9eUe Tuir M 9497 yererdrs SAErl sHE8s |

qeeeft Feur feriwr wgfa: faeya mege &t Meier ™ e, aEgis T awEsil 9ihar Aawes 59 |
TR AT STHIRICTS ~ATATTed THT Tae[d &aT Y& 7T  HalT JaTehah! THTHT aqd =ITied At
T T Feqierd T TRk GEid foehmd T afs |

THTErRTH e Tl SRATOT T fIaRuTent &sT STHT=IG: Tehat ST HaTIeh T8 SaaeeT AR HUsht
e | AT FSTATHT UiqeaeiehT STTET ST TTTad g T STHIRICTS JHd &I T3 Te |
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TR T USRI U THT STEET aTex feTey T faeayfedeh STarevr Ry s |

Afui Fl JagA: favaedy Seemy aiEdenT GadaT s ST Jiden! FT uiErt
quehl & | Tames frerrer Tefieie Fei aemeEers urafasar fer Sifa qem dreareT aret
TISHT TR T TR ATHT Tgfed fawiE e |

AEIRT GXEAUT T gage: faga asmr dedeefa T 3ar aHt stavas ue | femeer wnfaa,
urafetar T favaeHiar giafraa W it asers @t T dctted T8, Soer qatari g T
eI ST 3 |

form e fromme weea:  faga arsrehr Trameer faggd voefiens =gl fam, sl © et
SIS T g | THer T faehte, ATsTeR THTAT T STATERui HTEVHT e gieet deanT
TS |

IUNITRT fa TeTuT: THomaer STMRBIANE Herl, 319 ar ifavaerr dar yeM 7 e i
STAIHTCTS ORI HaTohT TG HTthd SHHIRHTRT Tad HLur HTead THe | I8 FohRen! THamer-
ITIHTETS STIFEd Ted, AT B a7 Hudt faz[d sediare Geerr e | fomes femrer faga
gl &t FieT 1Ts, STeeT ST Uerieh T 3UNIThT gaoh! fedeh! Jae T HTequr 1 fall aie s |

frefepTeli FrerT ffoT: Tt gReareRt AThT deerTeli WHiaeh ATSHT STTaweh §7s, I AT deer
HThd HRTT TS |

Ft = T T faewre: A o, & T agermT gu &9t fagaet uge fatar T e e
qTiew e T famer faed qurefians ardrerer 85T, ga7 T e aams fewmr & e |

form &=t ifemn quR: T feRmmTha faega asrent fifa, T T wrfeee gt gun
T3 Gl |

form e avfom fawm: STieT fedent T T fEeRIela S1 gratmeht AT fm stfemt & |
FH¥ Ui SuTehT STTeleR qIT |THTISTeR STTaeRT T fargla arsrehl faehTadiT nifausRl =5 T cIEeh! dhat
HoaTeTeh! HEQUE Yeh! T&TH, TREI(T T IRt fames syawer | | crier fara &t faa shaet
AenTieR SATEvshdT AT red, AT fant fashrerenr s1famd smemfyre ufv & |

T dae: forla &Rl Tame u3er sieuteh fawer 15 | a1 3T HRishH &1 T J|eh! hrfie(
TIART ATHT T~ HI=EE AT §e |

FIAA T ARA: THRGRT AT Au=ies Hriies sed U, fm, e T s femeessra
SR o fafames sea wfafuss ameue, fdferet stifees ot arfar weT afees 1+ dam=esa
fRIHeRT ST STTER IR e |

s fremew: Tme arereft seE, STeeT T wifatus aT9eue dn] T fear SRt T &de
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TRTEIRT TATOAT ST §-5 | Tawii arstent ATt fadiasy ae, sTwefier Tt srweft sraree fan(
T, a0 T ST HeaTershehl GATHT HUTe ANTGh 3g3 UTTerehtoT, fagga arsehl faemeent it famga
o I STTfeatTs geT=daeRT EUET fer dfehes |

HATA T AT TSR EET FHIT T MAHEER! AT T T3] 0 TishaTe® sred Narfes wgid,
GAHT, A@TIET, ffHa e (FURe ), Hasiieh gt JaTe Sffael Hom aramet
SHIAhT FIAT--hT AT T HoATSA TS |I6ehT STTdTh FHREoT, ST, JodTsH, STNaMT Ugiael
o Traeft SRl RIT-a=HT Hecaqul JfHehT e T |

3. forre et e et sreaifeT sy A @ueHT foa esehr fmeT ATt 31T JuTeE-
IR, FEetresT, sfiers, faemqy, @ s Satmrd T 6 Ts el e fremmrehr @i
eehTChT TS HfeTed EIHT Sooit THUshT & | TR JERoT, faawor T STaHehT T=aaT STafd uam
T ATIRIATE 3507 T YT TTRUSHT & | T8l STRTHT GHIHT JUTTeh] a0 STRNTATS & Ear
AR AT T SATIIH D I FTAHT T8d T Jed THEFS |

WIRd: AT Tl &1Teh! HEmehT AT Shes fold | 3TN (Central Electricity Regula-
tory Commission) T TTIAT TTRUERT & T TSIEACHT T Tae]d FRme STRINT SToHT TiUshT & |
ST T feiehl THRUT TUT STIR STIHIA- s A STRINT T foawor Sigafa-Tss T st
fer e @ |

FEeRY: ToR[d SI=ehT THRHART SATHT SEaTQsT Feil M TR (Bangladesh Energy Regula-
tory Commission) TITIAT TTRTehT & | TEROT T farawor Tgafa far sifaesm ar et fegushr &
| fegd SR Bangladesh Power Development Board RICEN

sfiers: sfiererent fagga @mrehr fem=eRT @TT Public Utilities Commission of Sri Lanka T EITIAT
TRUSRT & | AT AR ITFATT feet faga gemor T faaqwurhr 3 &1 Ceylon Electricity Board
SR

frsTae: eI SR wTieoT (Energy Market Authority) TemaeRT faga T =ita yamRoT yoreft
o T frhTer & | farggaeht TToT, faraeoT T TR STgHid e T STfeRi 3T wrfesktomT fafed
R B |

HTh AT (I : T qoiT ™| SSTRenT aeht SATHT S<h STRRTsawT =g qeiT faga sk
FEe (Office of Gas and Electricity Markets) 3T TITHAT TRUSHT & T T&T HATerel - faga
T, faaioT, MR, STfdent STATT & |

Hgh ST STHIHT: T TS STHIGHMT {a2[d T =16 AT Holl &r=ieh! HIHehT AThT T&t
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Feft 92| ST (Federal Energy Regulatory Commission) 3T EITIHT TTRTERT & | 3T T
THTOT TiRfa AT STATT far stfrepit Tl ST T ST Wehl & | TSIEateh! 8T State
Public Utility Commissions TTHAT THUSRT & T TSIEehT JTERoT T farauorent stqafa fa sifresm
State Public Utility Commissions AT ffed @et & | @mr [EERIER IR IiC] S whole-
sale trading Tesfd fa stfreprt e smemmT ffed |

8. T St forawe: FE ¥ SemE e

JaTeTeRT Taeld arseRl FmeehT ATRT HEemTd T T Tawer TRURT & | R0¥) STMITSHA JqTeleh!
ferggaehr &r=mT JureT fagga uTfershturehl TeRTRreRt weht TorIT | urer fagga wmfereRtor ¥, Roxe (W(
TRIRTOT U)o fere[aent IcdTe, WHUT, faaRur SRTRIdeRT Tef ShTiehT TR UTRIeRTUTRT HTS T8
Ty TReRT T | faregaent ScaTe, JEmoT T faauuTers e swuet gagery W faga stafdenr agfad
SASTAT T-ehT SATHT Tet faregla STfershoTent TomaHT Mivwshr forl | fargaeht Scared, TrameT A farawoT mE
fargga smgfed 7 e Tarega SeuTaH, ST, faareT qutTeft qeT dearswet 17T shrieh! JISHT aofAT T T
TS[HT SUST ATSHIRT BRI T AT [T ST heg, T g (e ), T &g,
TEROT T Faeor ATeT quT deeraet glaumeeent fafor, deuter, ST T qegT T S T HdeT
TTRTeRTUTeRT G ST T | I Tohfment TenTfush it sorareerTer JuTeTeh! Taea &srenT farehmr mvre
T AUHTS Tagd U, R0 (Tagd UT) AThd AT STTNUTHET ST9eh Iiad= TigehT foml |

fagd U, Rox¥R: ST HEATRT TRt WIS uTerehl faga arstent dwgiera T farm fasma amvar
TG TEIATS HA T AT GrsTehT TaehtemT TSt &SRl Herar giHieed T faegd Hege (uRumehT @it
A TThTIehT TTOHT T+ STTerdeRt Sewe faga UaT et & | fagga arstent femmehT @i faega
WSl TR T JaEITe® I8 UK S (%) Tagaehr Icamed, et ar faaworent amht urferertor
TR Helel AT fage, (@) Taggaent weger et arit s1en fehm- faga meger frafor
SATARTRT EATOHT THET (Ui a1 9T Ui Gamm T Saae feht ATevaeh MThiel el UIgHT Fega
T SR wAT TRUERT B), () faga SersHTeRr faswm g st amTietss qu ardTereii
IR T, () UF qUT SATTUSART ITTeEeh! IocTa THT JUE TSI Fawer, (T) faega
STRITSTHIGRT STITH I HeaTgen! Jarwe, (1) Taegaent geerr gifeea m farega firersent srarer |
farega Toame 3T U, Rowx (frame ST U): fagga asent fament @it ufear =womr faega
U T iRt Ry | o Ut TaRdent ScaTe ST o TefeurHT HTRIshuTehT TshTRIehIT ¥ Teh
RoRIT |G i Tare[a TEmeT, 3ThT fod Hevr, vega arawd foame quma fagd e Hama
farga aeger atent fretwr snife fawaes ou sraferd = savaew vt Ry | disger fagd Tege
TTITCOT STATeRT GTEAT T RIAT Tarwe STq0T oI | JUTeT TReheh! T USRI TR “HTfehtor”
 forRIdehT ICUTEH, TEROT T FarauurdT Her (Eeh! STaITHT ThRT TehIehT Fa foTer, TnTrarenit T
A g TATS SITAT T fae[d ekl THomaatTs 9%, WA= { ST a1 TauHes
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SFeaiTad WuehT faed e STENT U, R0y AT TRUH & |

ArasTieh fsft anbat @i @MY U, Rook: < 36 FAT W=ST Tl ANT STHT HUHT STetiared
TITIAERT FHS1T TS aTeeheh! 37T TRETSHT T g8 8 TTTETE STHAT-aT Siehl STeTfagd TRt
FoI USRI AT TfiRd T T ET TS hi-ad T &ael § | %, AT FawTer
FSIl, ST qT T He=Tereehl hRIarHT S&qard TRl Sl Sias |

fereger T forreaoT 89, 2o (forgge =T Frmsmor &) o ey 5 af safewer forggeent it v gy
AEAT T T | TRl IRT 9T THUHT 170, SIJEH T deferertashl arared T forart faga
fIaeReRT g [STMIThTCT JRINT TReRT Taefd T feamgasht faegd FomTehT ST T4 arfed aiv fagga
fadqwanent g1 |

TR Tt ST Weee: fared arseht FameeRT ST 33 WehR e Tk e T fafereiega-
T T TR G | AT Fmaes e stearla 1T, Sterdia aeiT fe=ms gwer, fagga fasm
Tt T T SdeRT ST fo dies v fafereied T wa e - faga feme
SR & |

T fams e

FAl, Fered aA =g qener: A1 TR g8 e ferart - ufeer, Hifatd srewer
T 3, T feRT fate T | fremmes spfeRt st fagd U € farga femrecfemite faga
ITEH, JERoT, faawor ar farld SHmareRr it sufaus wem T, Srqutaus @nst ™, faga wHer
JocTE TREBTHT Tt 7, faggd Tiivehent fgfcs 7 @Rt STfshient TN T e fate T
e TR & | fagga averelt e T fifdent shrafaa=uT a1 weerehT 3Ten e o |

forer ferepmer ferwmen: v farvmrent yfeeRT i SRRt - () Taegaent faenrem G fsit &R s
FRATEET TEANT T TSIl 7, (@) Taga SRISHTeRT TrreadT oTee T T 9T fHemae
Jfent fate 7 | YR skt Stearid STTATAUS UT HeTeseh! hTH HIETERT STITE T fdwor
T, Taegaent frttwenent e 7, Tarega O oI STgufau=ehT deseh! ScaTa- MUHT TSTIeh! TR
UfsHaT 3TTTTE SeTe 3T Webt & | Taer 3cured, JERoT a7 faauurehT STgufaus uTed sEa-iel T2
G ftede 7 fervmreRr @it faqae |

AT SR FTAT: T SIS T TehT TRATSHIhT FHIATE—ART STHT 7T+ T qHT dTieishT
IS TRTSHT SRIT-aI T STERITHT STIATAUS aT SSITSiaqs 3Tie & T fawiie T stfyer
ST AiSars feguanT 3 |

fafirdtaa forermwe foemr:
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form frmm s faRgasht AT T SIYd S Seqe W T, faea wege feme , faga
ITThTehT &k T fad weequr 7, Taegdent aoTRets ufdedeicaes SHTe 389 wiitdeht o faga feme
STRINT U, Ro\w 3l GWT 3 awITerd fag]d fRH- STRINTeRT TTOAT THUshT & | famga e STrimTent
HTEAT T T UGSt @TeT 73 i, dTish Fwehl ol Ui s aImesr exqaree yfed T |
AT STRINTeRT TERIEE I, Si-sTI g, ST aT ardrarui fasrmT faest gie T 31g(
e Frgfeh Ueh Tefer Sfsharmeht STTerRaT i, St S-feeeh! FrishcTelts Gierd sHTSs | STt
folreE qeamT SATenia T aresTien TS FHATAT SATeia geH, THel TRETRIAr T STarha edrenT
TG TS |

farga fome SRRt T 3e9 faeaehl cuTad, THmuT, faaTor aT SATaweRT &t fuTer T Sde
T giafeera g &1 | feme SRy wEF T T SRty Seorg T Afehes-

q. faere guTefieT TUTER, G sfe W TER: AT SHTEIRT ATRT STRITRr FHROT deT fadwor fire
Hfedr GO TR AR T, I SaTeRl GedTer quiT HHd GREhT Tt T iswar frutor o, ufew faga
UTTE1hT TUTEAR T GLETT IIH T HT9eUE A T, g vuTeft gsarereranl arfaea fefor i €
TEhT ST THS | TTeq TaTehT ST-afieh TR TT SAT[ehT ATHT =TAH AFTA eI hrarsH=T
TR T FSaRT af SRR g aeT TR & | J[AaH ArTd foRaR) ST faegd SeameeT
T2 UehleT R HTAT-IITRT AT FTeT TRR T i arstent sfter TeanT T au=ar Aeeaqof
§IS | T STRINTCT BTeTEF JT hTSHT qaT TehT ST & |

2. ferrm weme frafwon: faga wegerRr freftor stmmeRr TorvaT wecaqul & & | fagd e
STl ok (TCETST) TS AT YUHT I Tas=mT Tud SR 3 @l JaTsishl feior
T |

3. gt faavot TEy (fefae =) freior: faega vemor qer faawor gonefiet fmior T geemer
TEST SIHT GRF & | JERT ATHT JAT TR T ATtk & STeveeh e |I%dT JUTTeliehl Goiert
TTSTeTETmT T STEveh g | fored ST T faraeoT Furetiehl AnTa gid T T fereraT giafea
fegfere =t STavae §75 | Mt SCTEATs SSTRAe J=I13 HTedd TSfT Fil ScaTaehehl STTHT aTe
TS TIE TRINT T feIs[eft S= e | Il STaemT 3-iesel TEReT i1 TR W arad fagu-
3[eh 3 foafers amst &1, STer SHieEas SoTRaT T Ted e | folet qurewse faedent S ar
FRER T&T T THRUT ATSehT TN &5 | e RA--dTel sl Tl g -fafa maf, ams s
ST Yoeh Tague [HuTTetieh! faTT fashmeaeht ATRT GTq SseH, JUTTeiien dTeehiel ur T faear mHeht
AT SR A HATEwH T | fogiaTs arsiel @ TR Je13- HTeaHeh! EIHT 1 T8 |

¥. gferdt FwEw qAr JTHRER A eI I9 STl STHIhIhT fad eIl it 3T
3urr ufge T SR T ar W, faga @it fashienr st gfaeratent ardreReT we e,
srafaus uTeq sAfdheesiter fae]d Heger GTaT Uiqee TS STavTeh IUTIehT Ufe=r T &l TS,
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Targ TRt GTHT USRI g TUTS et 7T, Ta]aeht oiieh SR TATOHT, TodTel qeiT @itg fearset
fsear frerteor T, STgufaus U safthe STIEHT MR (HSiX), STToeHT fie, Tt a7 STTHT Herieh
FATET Trefl T Safth Wehl rd=TenT T=ITe TTaeTd aT cIay=T Sl §IX e T, GTeTehT @i
ot (¥ 3% wire), wifeq (ufatered) ar oo (3 TR THeh! SATHT SATwIeh HIIGUS a-Tg
FATERT T 9T RIS, ATHTTIS U SAfeha® STIHHT M, HTEHTh! TG fashl (3T 3% i)
qr i (TerfifsTer) ar #eur (3 SIhR) T wentd fav, fagdent R Mat aTeT T ddee
Al T ek T T ST T, FHROT SATSHT Sfetash! fagdeRT TURGT I TRIST J0
HUIHT Siter GEoT 7T a1 TISH, fared TuTefiHT Yot qgeh! SaeT T |

Y. TFSATHH &THAT T SEATTA qerras sifwafg: STafausr uTed HemehT shrferdar JoaTsen! &t qu
TR FEIRoT T, T GTeEeh! i HREATEATs HAfed aH1s- TR dfedr o TRy 0] T,
Taregaeht ST vt foreae aer fafaefiertor 7 g =, stafies =T, T yorredt, SaraRiegor
TafemT TeRETar SR T HTIGUE S8 AR TS |

%, S qan HeuT: STETeT B i fagd SRS T, R AATed, faator dhes At o1 fawga
HrerTeRT fteqor 7w | fRtetureRr shomET e Fie, srfafar ar e faud @ st geeEr

JTRINTST YR T TSI faT Tos T SATawIeh UAT SRl Sad= faemst ar wifafes 2ieft @em
i fagd SRATSHER S T3 Jas |

9. forameant EwTaE:
() ITgHITTST UTw A Tchetsil 3cd fagd dvert forere,

(@) STATGUS UTed S fchet TReRT o 0T ot Tevhent AT fsTel TehT HRISTE STTYATS Hehi UXGhT
FU Ieeig T &F ATIah! GIqfd aTeft TehT fawereht faarg Furem T fawer stmEenT &=
YRTHT T4 T AT 1 7T TR STETAdelTs U HTEeh! ST F2T T4 |

. SNEE: TR STl faUshT TGS a7 T ITeiT F7 a7 UHeh! Soated T+ aT qd el
feg oy ST sTa%g T a1 TR SATHITS W HEATETs Ui AT SR STEHT T dMS |

SRR THemAaTe fagd JameT T faawur SestiemT fS{ &rteht fHd 80 T WawTekied g gire(
=q T TiqETet FaEG T HehRIcHeh T T4 |

faga M STeTeT JdTer T, fashrar anber T TASfl ST GemeEdiT geshr T drHehTet
ASHTEE I T Heq@q0] T Tes | 3eTeTehT AT fagd uge foeaw, Fefeofiar Feii
YaEA, Fo11 qeramT gur T e fae wfafshr fasrremr stenTer R faer fate e |
STRINTCY ITHIHT T HaT USRI St 3ca~T TaaTg THTeTehT HI-=TehT ETHT Uf Tl THS- SToeT STHIHT
T T VST e 30~ T T T 8T IS |

TSR] TSR] UREeRT T AT ST S{HeRT o fawdTiid wueT & | FS11 YoTlefiars fam,
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YR T hTe =ARUT 3@ SIS TN Hiiq Hafrefa gfafy Sawem e Teqaqu areH
AT HeS (fagd 1w ST shalet Tk Femmeh TehTer 9T 90X JeTehT Srstioh! siferer fmior
T TUTHTTde ST Oi 81 [RIE S9HT J6aTs Jeet a8y e |

Y. faera former smeor: w3 TR

JUTCTRT FeTl &THT HEcaqUl GeTehT 3e¥d died TATIAT THUT ST Ufaeddl aHeEdT Seel@HT
HTHEE TG AT TUATIR T Hrie=mT fafy=T guem T gHdies e & | TTeashry femashr
ST fershTEmT SITEIT 3= WUhT & | STANTRl FTHAT TSR G THeT T Hde® (HaTgar
S :

HEAWTA FHAL: HATITRT HEITTT AT 37 Ul E9AT fashfda gaehent & | SHTeEen! Hedr
Hifqa , g&7 T rfatien SHTitheh! 3THTE ©, STEeRT SHRUT STTEHT &THAT T TTIhIAT THTiad WTeht
T | UT HETE T $iifdeh HOTeeh! ST hRT STl 0T T e’ fmereer 3uarture®
T LT TEATSTEE qIR 7 dehenT & |

T geaeT: T STRINT U Ta=T e e & | aX SIaeraT TeiHifaeh qae, I8 T
TVTE TTeh! AT AR THehT & | TeTTehiig®enl Mg faed, 7ege &t qumrsH, faga afe
feshient wewta, faaTe aT JHTET SHTSH ST fasgeAT e fefar s T ifd w=ar 9 Tstiiden ar
STET Tl T TNEhT T STTITET Lokl & | T FhameheTTIe®el STRITHideR! favamemT siter g
T e UTTiehl TTTHT STaXre T |

AT seaear, d@ifa sifuse T s S g faga feme ST W Rowy
STRINTETS STETIeh IR TG T ATAf hiqae STEATHT AT e T SATIREnT T T &
TS T FIHT ¥ FaT STRANTATS fTIeh TohTaiehT AT et Fehi TRl HUard e
THRTIRT FUHT UToT G0+ STTIRREE U SUhT 7 | ST 31T &=1ehT (e fehrIesatrs sTgafd
T ST UG T4 AR YSH TRURT B, T STRNTEATS STIHITUS UgH 7= AT &7 | a1 u3er
iR TEE B | fagd mege &€ feier T St ST &1 Wi | AT AT STEuTeTs gUET
TS ST MR S | IeTe0e: SRR fTerfer MRl e HagetenT SraremT gHIST qiehTer
TR T TR Aurer fagga amfshorens faguent & 1Iedl eee ®ad & M ¢ fa=n
T ATYIF TTHT S [JRITATRTRT TSR T TTRIshommT & 81 9 STRTehT e 3R ¥
@fved gie | faedi™ IRt a1 AeTgHT faawer Jurefielts s = awaaT af STrmmehr tfushr Hfad
TEgEd T |

IJUHTTRT AAAAT T TEHTATATRT SHTE: THTCTHT 37% T 9 STHIHIEE STRITeRT fHeRT, STTIshR T &aT
TSt X ST & | STMIRHT AT G~ T ShASIK , T SRR I |15 qT T JoTTet
ST T STHST gEhehT &+ | STERITRTAT farTehT fH=re JoTeft famt T onTeehiy g7 e |
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gfeeTaieRt ~gea<: TTeTsh! far]d SSTAT UshTTshR Faf anh aferar & | Juret fagga urfersmor 3
TeefeE faarorams g JfaermT F el & | Toit &=kt TevTiTar usR & | ufqeruferss arareor
SIS o HTEHT faehTe T STRINT Ahet WUGhT & [ITTETUTsRT AT Tfes fregehT Treder T sae(
T9enT Tereat af woret faega snfererrommT = ffed @ | awcr afaeaeaiars FHsIK sHes [T Jarerr
STRITRT Eqaraehit sifHent fate 7 Tkl & W Tsft &rsrehl AT 3 |

AeaY e TR ST T 3caTeH, THROT, qT AR Sl e areeEt i o=
RN TRRIEET STSUhT §aT TR Hifd HR-aaTaT GH-aahl THRT HiIeS | STETUThT
T ATERRT HEshid T GU-aeh] 3TITE SREURT & | TH-ad T4 TMTEehi 8 Ui fior Jquahr & |

yfafer frofaust smean: favaeadt swmr @i fue, fefsee faeftes qur weniaa vt ST ufaf(
EE TANTHT STTERHT S | X FUTerHT o7 Tfaferdsft foreme gorreft faehmer gashent & | 321 TeeH,
forgetwor T feqifée omedt 3nvb af qrraEmTa SefaT it © 1Teet STRITTShT Rl EFITe-THT 316X TahT
3|

AEVT T AT FaEiear: T faed TRESHTeEe STaratutier T HTHTHSTeh STER 9T JRTaHT
@S | STRINTRT At Tagay et 7 oTreft fashmer 7T Tehent & | T TYaTeeRl HeHfd, STareor(
T qeATST T TEROT SATSHehT STTTehT GATeSTT AT STTRITeRT fHehT Teh! & I@THTRT JERoT
TSR T8 3T o A fag axfaqfd fruforent faser gagsficr T AT fawemT ST T 3mv1a
ITGUhT & | JTT TG THROT ATSeh! FTaTOT STl TNTfee HTUehT & 3Tehi dth TATHT SIATATS TR
TR T B |

§. SUNER ¥ OMHT fevmamr

IJUEE: AUTCThT FHofl &= Tehl s Tgly, sTenfies fashm, T ammrisrn Seemn wfedr &qur
Sifeust & | farga ST Scare gfg, uge faa T Teliortulier Braeseh! Y@ ST Heqayul wEies
UhHT YUATIT AT &rsfehT TRt AT T THepree TomaaT itusht & T df e sfier au-(
T AT T ARIRR Farvirsrant fawr glearemmed & | fagga eent faenmer T yagmr ar difd ggoe
RIS et Ui ST Wbl & | THehT g ST aieaTs o foi diehe | et Stfaf
foregar ersrehT forehrr gvareelt <fifq, TEishH, AT SIS T ST HeiohuTeh! ST UahT ek (
EEEdT 3 Ui fram arerelt st T arfaey Wenl & | e Taegd meger ot feforen stfusr
STRINTHT UUH HaT Ferehel = STICTAETHT HEgel SR [asaHT Gaaie T 8+ 3Tfshre
STTINTEhT THTARAT T SATTRRETS Tge e & | At T TaTeiesas T T =meifed SquT arare
T faga fama AR geet T AR g SIS STEvT S | STRINTeRT EITIATRT 389~
smryfer wfafemr stenfid, sfaereicrss T Smirpis faga yorefirT Toumer T forer fm & |
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SR Tagdent Heget &t THTITSH, TaT HIYQUS, THTET STETo T JUTTeliohT JETR ST fas=rT shat

NI TETe® ThT T & | a 3Tvh 9T ST swastiy, feme arameft st fgfaem, aerifaesn
TEAE, ITAIHT HEHTHTATeRT ST T AT RrehT =J JRIT STEdT T[T ekl THTE T st & & |
STeTHT fgyrmamer

fagga frm ST weh ek fehmr AT T STeht Sretiehr wiaer famfor 1 wifaew e afy
BT |8 TR 91T SHT Tl STRTTATS aedd, TRt T AR v e aams
STEARH T | SATANTEATE THTTRRT T TEH SIS T-HAT (HTaiad IUREEe IS TH= §is:

(2) TEATTA GIEIHTUT T: AT =ANh LT, S T Hfafaers gge ML ol emar

sTigfe T | fefsiea ufatesht SR T quTTefient faerTer T SRINT geehen! & | §-T-~, T
THefte, STTe ST T oS, ST faSIaTs T TRy e | TR TR e
gig 7 ufaferer B3f e, THROT T foaEoT e, TRt HTI-eRT o ToT T Hrife=m
3ot HEcaqUT &1 & [THATS SATANThT 1 YUTAHT TG T STEl YU & [T Tefis, g2t
fargersor yoTTedt € fefSee TmaT woneft R T afes, stEer arefeiar T favaaar sthigfs
TS |

AT ¥ GEHREATE qad aTe: Foll, STAdd aoT fe=rs aeter, JuTe fagga urferehor
I - TTRTIEEHT Heehd T Tshihd Sl A1Td HIAT-a THa-s | feHehT qumehr fam
T geehrl T GI=Teh! faehTe T 3TTavTd B |

IJUHITRT TLEIUT ¥ TTATET GHIE FERATATE qereitened T: ITHRBTRT IS T, S T3 T
Tk w7 wfshATAT et g e THIET © |STRINTTS Ta-anaes i fag amr
el guTT T e IiE ATTRIE T | ITIIBIATE ST T, SARIHT T TaT YUTTeAIa
STHSRRT fao, SHiEEaRT THIH eSS Tree T ggst T Tt JoTreft fashm e 5 |

forre weme frafor gbrumr Refifar T SREgWRET: STersh! gege femor ufskar T fafemr
IR GEehT @il & | Taga SATaweht @t @iedent @it ufi fafv=T fafare faga meger
THITCOT T+ ST @ T STavT S (AT THehT ATHT ITHIHT THERT Ttaireed T Terdent
FHILHT AT T FihS |

ATRTATE T TOLUTT IR ARG ARNATS TSI Goeqid IR - 13T ST
TladEaTs faIe J=i TThd HEEHT U9 T T & 3T SAhel T AT HGET T Hlohis
| ST ATNTATR A9 TR d9188 W JHh! Wd-T efaad S| e Jgeare 9T
T fiers |

from avaret AT ST AT 9T T ¢ SN W AEhT GREeEdTs R T T HARR
ffear 3 oTeIT8 AHaeTs ST e faegd ST, faaeoT T A femeent fasemT sgafaus
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forRIoid forpR—IM! Fud fdgd ferIdotel 3M=—NAIM! affdiI

. grHET et
e 1™ (Regulatory Body) ¥-eh! IJ&AT T HIT a7 T &1 S & fauiy &, &ar,
ST AT RAThaTIATs 9w, ATIEUE T higHT &9 Faw (Regulate) T &IF T | THeh! J&I
I R AT TedehT HTET0T, =AeTd Yiqeaet gifeed g, TRt M T, T SAfaigadr
T GEANT T &7 | ek fehmreht fare=oTenen s{fWerT “HT&T (Protection), & (Enforce-
ment) T §IT (Reform) AT STTHTNT g | FHehT HoT 3679 Weh! HTESTeh Tad, ORI &,
AT e T gHfeed T & |“Fames e Tehiere Wa- §Iue, at TehRETe el aIsT
|“ YTk ITERT ATHT AT ggsiie @=qe (Balance), @9 (Coordination), T fawam (Mutual

Trust) TUEH §5 |

forwe faemer fadmaee:

2. ShIgHT SATTHT SATGAT |

R, TANITAT: HUHRSTAId HUUR HeTeuT Wa= §a

3. 7w ST, ST T, T SRR TR IR 5

¥, HIETd e ST g T i T

T fehTrehT JfehT ST Hecayut, feramyuf T agfad &g ues | a@eht wge faent T fas(

ATEE T YR S:
q. TadeAar ¥ forsugtar

&) fremmes TRt R, FSt & ar e afs wTaETel! augeTe WA Yo S T |
@) FHel frsrer Tl araeft afskha T auresfiar gifa ws |

Q. WTen! ufuTeET

&) TSI &rsThT ShTgHT T T SaET STTEN IS |

@) T e T A T AT ST T A S T |

1 dus yardafig qon fder g5 |
(Nl FORIA- TR (Frga e s @fier)




3. ToORmt ¥ qeartehe

F) FTHT GEITEE (THATITTT eSS ) sl Midtar Fat ST T,

@) eTH Hedlehd T, T ATEweh Gaeh! MmN T |

8. URGRIAT ¥ Srardgfedt

%) T fuiaes qeamT e T gar S9HT Td IS |

@) HESiHe STaThafear gHTEd THIue |

Y. JATE fegerar

%) ITIHT/ TSEITEThRT fed HTeIvT TgE |e §us |

@) ITRHT I THTE, Hoof FE==I0T, Ut 6T9que feftor Sear et der Teae |
g. wifer feAioTAT JaTaw

%) HEHRATs AT Goas fag,

@) frnfad &= gur T Fausde (innovation) WcdTe T |

9. grwar faa

&) TSl &Rt HhReEaTs &7 a1 dTied, AN, UTiatesh TediT Je 7 |
T. qHeaT

%) T TUHATAT HRITEEHT TUT TEhTd T FHAT SEHISH T |
WESHIehRuTehT HiHG™T oA e

e TRt shad a0 | &g, ‘GRseRtor (facilitation) 3T THeRTT 9fT &9 | T4er
i, wfseam, qoT rEETies TamT gUR a1ss T 8ar vare qur faskmenrs wfd fos | fames frermer
T AT 313, TISHRATATS = JeTeh! YT Yo T JaT FaTealTs dasT a1 HTey aus |

Tramer frehTereT TesfishtoT T esrEe

= Aegfueh Sifed, ST a7 SRR THI9EE 820 T, S dfehel T st T fae fem sms

|
= gt fifq carder g RETerT grEsf 1 |

= g7 yaTe fefsieet gunefmmdhd sisd T (S&d: One Window Policy, e-Governance, On-

line Licensing Portal) | THel HaT THT 1SS, AHATTT WAhe 8215S |
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Wﬁ“ﬁ@@mﬁﬁ@@ﬁldﬁd@mﬁ@mmmﬁﬁmm
> Shee? &0y RIS 47 WWWWW(

WM‘ iﬁ?ﬂuqmm T ITIIHICATS ST ThremT Teehr T |

yrfafaes AMEIH, SOP (Standard Operating Procedure) THTUT, ST HTUgue fmiomT
HEART g=AT3 |

ot &1, 3TIRHT, TEERIT qUT 3 qURATARNT THafqa Hare/dae w= (Stakeholder
Consultation) SAETSHT T @ Hfifq o ™ |

HATITE T Tm STridenT HETeseh! HTEIERT GIaT8 TH, JHTM s T el T8ureor
goTTet ferwfor 7T |

‘TUSTeH STITH T 81e, GEras ST 7 |
HHEIThT qiedT T GHTIT G¥h1s, JIRICHE HRHASHT HiT STME TT3H |
Tt ufafy, fefsee srme, ©lard o1 STAdMT HesT STdTaRor sH=1EH |
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Regulating a Messy Sector: a clumsy but stable
versus neat but rigidly unstable approach

— Dipak Gyawali*®

Regulator’s role

Well-functioning markets for goods and services are supposed to be efficient (maximum quality
and reliability at minimal cost), which is assured by sufficient players in the market as well as
perfect information for both producers and consumers to make well-informed decisions regarding
production and purchase . That ideal scenario does not materialize for some critical products such
as grid electricity or highways that have a tendency towards being a monopoly, either through
high costs of sunk investments in infrastructure or difficulties of entry (high entry barriers) for
potential competitors (Joskow, 2007) . They are called “natural monopolies”, examples being lo-
cal electricity distribution where consumers cannot simply say they will take their electricity from
another supplier or travel on another railway line .

The need for a regulator arose in such situations to prevent the natural monopoly from unfair
extortion pricing or passing on the cost of their inefficiencies to the hapless customer . Its job be-
comes tricky when it has to balance the interests of the customer with the genuine supply costs (or
investment needs) of the supplying firm . This is especially true in a developing economy where
infrastructure expansion to areas that have not received supplies and their maintenance have to be
paid for by the state, which it often cannot do so fully due to budget and revenue limitations, or
partly by consumers who have been privileged to have received supplies before unserved hapless
regions . What is a fair price — to both the consumer and the supplier — becomes a tricky issue
that can transcend pure economic considerations requiring political consensus and intervention .

The job of a regulator has become more complicated in recent years with technological progress
that challenges the very basic concept of a natural monopoly . In telecommunications, the advent
of the internet and smart phones has meant that the monopoly landline network can now be by-
passed altogether . In the power sector, decentralized production and distribution of electricity
with new forms of renewable energy such as solar PV has turned a one-way grid into a two-way
reality (see figure below, Gyawali & Sharma (2025)) . It changes the very essence of what a
regulator was traditionally envisaged to regulate, thus requiring of that task some very creative
rethinking of its approach .

With the entry of the private sector, electricity stops being only a public good with full public
ownership but also acquires characteristics of a private good . When communities take over dis-
tribution of electricity — and when it is seen as an element of human rights as well (as happened
during Covid lockdown with schools running online) — it also becomes a common pool good that
transcends private and public decision makers to include concerns of the currently voiceless and
future generations and the environment as well (Gyawali, 2019) .

In such a “messy” arrangement — also called “clumsy” or “unruly”, see Verweij and Thompson
(2006) and Ney (2009) — where contending societal voices have very differing perspectives on

1 V Reflection paper prepared for the national Electricity Regulatory Commission (ERC), April 2025 .
2 ® Pragya (Academician), Nepal Academy of Science and Technology (NAST); Chair, Inter Disciplinary
Analysts (IDA); and former Minister of Water & Energy Resources .
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“what the problem is”, one can be assured that there will be even more differing ideas of what
the right solutions might be . If government agencies think a solution is balanced within existing
procedures and rules, market players will argue that there are better and more efficient solutions
waiting in the wings, if only entry rules were not so restrictive . To add to the discord, social
and environmental activist — who see things from the perspective not of efficiency (markets) or
harmony with rules (government agencies) but of what is morally fair especially to the underpriv-
ileged — will propose levelling the field to assure equality of outcome . Overall, it is an “unruly”
political process with outcome other than what technical optimum might desire as a neat one .

Under such circumstances, the role of a regulator becomes not the imposition of a technically
optimum, “neat” solution but the search for a “clumsy” compromise between contending views
to arrive at a minimum that all can agree on . Exploring this reality, especially for developing
economies, Kim and Horn (1999) argue that regulation is a continually evolving process that
must take account of the ground conditions in a country . Old-fashioned natural monopoly regula-
tion becomes as irrelevant as wholesale privatization at the other extreme without understanding
its sequencing and coordination with regulatory reforms . Depending upon the configuration of
electricity-related institutions — governmental, private and civic (which includes academic and
sometimes specialized media) — countries need to introduce some degree of the right type of com-
petitive privatization balanced with areas where government subsidies are required, and where
upfront, precise regulation need spelling out . It requires the regulatory agencies to be in constant,
meaningful constructive engagement with civic voices, private players and government agencies
in a platform where not only are all voices heard but also meaningfully responded to .
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History of Nepal’s Energy Unruliness

It is said that institutions are a product of history, and that the historical context when particular
decisions were made need to be taken into account so as to avoid repeating earlier mistakes . Ne-
pal has an over 120-year history of electricity managing institutions with ingrained objectives be-
hind their functioning . During the Rana years, while lighting (“Chandra Jyoti”) was the primary
objective managed through the Bijuli Adda, the power from Nepal’s first hydro plant Pharping in
1911AD was, a decade later, utilized to power both Halchowk-Lainchaur and Bhimphedi-Than-
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kot ropeways to transport food grains and construction materials cheaply . With democracy in
1951 and the building of highways, fossil-fuel based transport took over, and hydroelectricity was
seen only in lighting terms and not for industrialization, a legacy that continues till today . Elec-
tricity for industrialization — as with Lenin’s Plan GOELRO or Mao’s electrification of communes
for production — has not been a government priority which remains hydro electricity for export to
India and Bangladesh . Indeed, in recent years a third of Nepal’s electricity consumption, which
was by industries, was slashed and household lighting was prioritized to declare an “end to load-
shedding” .

With the advent of democracy, striving to meet popular aspirations, the Bijuli Adda was expanded
into three entities: a government Electricity Department (ED) focusing mostly on construction
of new projects and a government parastatal Nepal Electricity Corporation (NEC) to handle dis-
tribution . In 1985, under donor pressure to create a vertically integrated electricity monopoly to
facilitate project loans and repayment, the two were merged to create Nepal Electricity Authority
(NEA) . This move was immediately undercut by the government itself when it transferred some
100 senior officials to the Ministry, effectively resurrecting the ED, which happened formally in
1993 by the creation of Department of Electricity Development (DoED) .
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In the years that followed, after the demise of the single-focused (and outrageously expensive,
see Gyawali, 2013) Arun-3 led by the World Bank, the spirit of the NEA Act 1984 of a single,
vertically integrated electricity authority was further undercut by the entry of first foreign and
later Nepali private sector in generation . The latter today generates more MWs than the NEA and
is slated to produce (from under-construction projects) three times more than the NEA in a few
years’ time (see Table 1 in Gyawali, Sharma and Shrestha, 2024) . In 2003, an “internal unbun-
dling” of the NEA was attempted (which was subsequently reversed) and community distribution
of electricity was established wherein electricity was sold to community groups at bulk rate and
distribution managed by the villages themselves . Currently some 300+ such groups community
electricity groups (“samudayik bidyut”) in 55 districts manage electricity services to five and a
half lakh households (see NACEUN, as well as Gyawali, 2019) .

Around the time of the demise of Arun-3, a Tariff Fixation Commission (TFC) was created under
the DoED as per the electricity act that realized the natural monopoly nature of NEA and thus

#Td- www.ida.com.np/publication

SR (R TRET (Frge P STirTes Earfier)




withdrew its power to set tariffs . It was also to shield democratically elected governments against
a natural populist backlash that would they would automatically face even when the price of elec-
tricity was justifiably raised . Moreover, an Alternative Energy Promotion Center (AEPC) was
also created to promote other energy types than large and medium hydro such as solar, biogas,
micro-hydro and mini-grids as well as more efficient use of firewood .

After a failed attempt by the parliament to craft a new electricity act to replace the old 1992 one
in 2008 (a failure that continues as of the writing of this essay), in the second decade of the 21
Century a hundred years after the advent of electricity in Nepal, more electricity related institu-
tions were created . The have overlapping mandates, not just with NEA but also with DoED and
the Water and Energy Commission (WECS), thus resulting in what might even be called “institu-
tional anarchy” by some . In 2011, the Hydroelectricity Investment and Development Company
Limited (HIDCL) as well as the Investment Board Nepal (IBN) were created, both to promote
investment in hydroelectricity . A few years later, the Rashtriya Prasharan Grid Company Limited
(HIDCL) for transmission as well as Vidyut Utpadan Company Limited (VUCL) for generation
too were created, initially under the auspices of the Finance Ministry and later put under the Min-
istry of Energy, Water Resources and Irrigation (MoEWRI) .

This institutional mapping of the current “unruliness” of the energy sector is important to keep
in mind since this is the overall terrain that ERC — which has a wider mandate than the TFC and
is answerable to not the energy ministry but the cabinet — is expected to regulate . The electricity
field is no longer just a “natural monopoly” but a mix of institutions championing electricity var-
iously as public, private and common pool goods, to say nothing of other forms of energy (e .g .
sustainably harvested firewood and bio-briquettes, biogas etc .), that compete with electricity in
terms of both price and useful ubiquitousness .

They require oversight, regulation as well as continuous constructive engagement, that would also
allow feedback to the cabinet and parliament as to the nature of an overarching new electricity act
. It might perhaps even be a more comprehensive “energy act” that balances the “energy stacking”
needs of diverse Nepali consumers and varied nature of suppliers and technologies available . The
role of the ERC would thus be broader requiring the harmonization and streamlining of the entire
energy sector, promoting private investments and public participation, as well as defending the
interests of a broader range of consumers from village households to hi-tech industries .

Changing Energy Terrain

In the last two decades, the energy terrain has shifted dramatically globally, not leaving Nepal
untouched . First and foremost, the cost of solar PV has fallen dramatically, making its electricity
pricewise on average cheaper than hydro worldwide with the added benefit of having none of the
social and environmental issues nor the conflict with other water users associated with hydro . It is
estimated by India’s energy think-tank TERI that its price will fall further by 2030 to almost half
of what it is today (see ETEnergyWorld, 2019) . This is a ground reality driver that is impossible
for policy makers to ignore and indeed even foolish to do so .

Besides the over-riding driver of price, the other advantages of solar PV lie in its in-situ avail-
ability at consumption points thus avoiding transmission loss and costs; and also avoiding what is
called the inflexibility of “technological locked-in-ness” . Whether it is households or industrial
buildings spread over large areas (including “wasted” parking space), roofs are where installing
solar PV panel obviates the need for costly land acquisition . It has the added advantage of pro-
viding electricity at the site itself, thus avoiding both transmission loss and costs . It also provides
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for voltage stabilization to the installing industry or household, a matter of increasing concern for
industries in Nepal where poor quality of electricity is a major issue . There are frequent, unsched-
uled outages as much as 35 times a week in some areas resulting in the loss of production input
raw materials to the tune of 10-12%, and significant equipment damage with both low voltage and
high voltage spikes (see IDA, 2025) .

One may add here that, although Nepal’s electricity coverage has increased from 36% in 2003 to
98% in 2024 (see Gyawali and Thompson, 2016), not only does quality remain poor but Nepal
remains one of the lowest per capita electricity consuming countries in the world, almost half of
Bangladesh and four times lower than India . This situation can be ameliorated only by increasing
use of electrical equipment since, with the advent of highly efficient LED bulbs, lighting alone
cannot do the job . However, both household and industry surveys (see IDA, 2025 and Sharma et
al, 2024) indicate reluctance of Nepali consumers to buy electricity consuming devices due to a
lack of investment atmosphere .

Solar PV is demonstrating the technology’s flexibility that avoids what is called “technological
locked-in-ness” that comes with big dams and nuclear power: once one embarks on those paths,
there is no possibility of turning back, nor any scope for moving the technology to another better
site (see Thompson, 1994 and Gyawali, 2006) . Four indicators of technical and four of organiza-
tional inflexibilities have been identified . Technical ones are: large scale, long lead time, capital
intensity, and major infrastructure needs early on . The organizational ones are: “single mission”
outfits, closure to criticism, hype (“Nepal is rich in hydropower”), and hubris (“There is no alter-
native”) . Solar PV avoids all these lockedness inflexibilities and can be removed with little cost
to another location if need be .

The decentralized aspect of Solar PV in Nepal is also demonstrating creativity with business mod-
els . Solar companies are not just selling products . They are also selling electricity as a service
in line with the global trend in transportation where mobility is seen not as product ownership
(cars, motor cycle) but as service availability with Uber, Pathao, InDrive etc . (See Yergin, 2021)
. Nepali renewable energy entrepreneurship similarly is identifying and approaching potential
customers, designing their plan, installing solar panels with smart inverters without the customer
having to put up any up-front investment, and charging them only for the electricity produced
which is cheaper than the NEA’s rates by as much as a rupee or two . After a payback period of
a decade or more, the entire setup is handed over to the customer (see IDA, 2025) who in the
meanwhile has paid to the NEA only the net difference between its overall demand and its solar
generated electricity .

Despite its cost effectiveness, the big drawback with solar PV is its intermittent, only six to eight
hours a day availability . It has to be balanced by electricity storage which traditionally has been
batteries whose size and capacity have over the years improved significantly but are still not
enough for the needs of large industries . The high cost of battery replacement after about two
or three years has been a drawback that needs to be addressed by putting in place the necessary
technical and social infrastructure for collection of old, used batteries and their recycling, which
in Nepal has not been properly initiated .

This leaves Pumped Storage Hydro (PSH) as the current best option for large-scale electricity
storage especially in the Nepali context (see Gyawali and Sharma, 2025 op . cit .) . First, PSH
is water stored in an uphill pond as energy which is pumped up when electricity price is cheap
or there is excess supply from solar PV . That water is converted back to electricity during peak
demand period with PSH functioning effectively as a giant electricity storage battery .
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PSH has several advantages over conventional storage hydro projects . First, it is height (head) and
not water flow that is the real resource; and height is something available in plentitude in Nepal
. It means inadequacy of flow is less of an issue than in conventional hydro . It also means, with
appropriate policy reform and encouragement, existing run-of-river hydro could be converted to
more profitable PSH if appropriate uphill small storage pond sites can be found . Second, there
is less water “wastage” from a lower reservoir as in conventional hydro since the water in PSH
is recycled back and forth with only some evaporation loss . Third, there is comparatively less
land acquisition and resettlement issues with PSH than conventional storage hydro as high hill
areas, unlike valley bottom with khet lands, consist of much less valuable for agriculture pasture
or dryland farming areas . Fourth, uphill pond water storage, if properly planned, can also serve
as drinking water supply and efficient drip irrigation farming as well as fire-fighting resource for
marginalized populations living in the high mountains .

The last point above indicates the basic problem with all storage hydro, including PSH, which
are essentially multipurpose projects with multiple contending users: how is one to allocate costs
to multiple users and actually price the electricity output? Reflecting on the problem with con-
ventional storage hydro such as Budhi Gandaki would help in understanding the nature of this
conundrum .

The 1200 MW Budhi Gandaki project, as currently designed as a solely hydroelectric project,
produces electricity at a high price and is not deemed feasible . However, as reviews have shown
(see Thapa, 2016a and Thapa, 2016b), if the total development cost is not lumped on electricity
but is also allocated to other benefits, the project becomes highly attractive . These include a
hundred thousand hectares of extra dry season irrigation, especially in Chitwan and Nawalparasi,
some flood control, tourism and fisheries benefits, as well as 40 kms of north-south very cheap
inland navigation for transport of heavy goods to northern areas of Gorkha and Dhading . These
issues of Budhi Gandaki planning, design, costing and operations are equally valid for PSH, and
make PSH much more valuable than conventional hydro power development for Nepal’s future .

Reflecting on ERC tasks

In light of all these issues and concerns with a “messy” electricity sector, the tasks before ERC
will be less to impose “neat” solutions and more to constructively engage multiple players and
their divergent perspectives to allow for the emergence a “clumsy” consensus . Much of this has
to be achieved through in-house research and targeted discussions with relevant informants .
These tasks can be bulleted as follows:

= In the paper on natural monopolies by Kim and Horn (1999, op . cit .) a range of regulatory
models ranging from New Zealand’s model of extreme simplicity to Chile’s sophisticated
specificity have been described . It also describes price cap versus cost based, unbundling ver-
sus franchise solution etc . It would be desirable to have an ERC in-house team look into these
various models, examine their pros and cons, and see which and how much of each would be
suitable in Nepal’s context .

= Despite the presence of multiplicity of private and community players in the sector, NEA con-
tinues to perform as a ‘“natural monopoly” controlling generation, transmission and distribu-
tion, which has resulted in an uneven playing field for the rest . For example, there are serious
biases in PPA rates and conditions with NEA-owned companies as against private developers
. These need review and revisions .

= Hydro development by both the NEA and the private sector is inexplicably much higher
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($2500-$3000/kW) than that of our neighbours or Ethiopia’s 6000MW Grand Renaissance
Dam (around $800/kW) . Why this should be so, and how this is justified needs serious ex-
amination as it indicates price padding and profit-making during construction and import of
equipment, a cost that is unfairly passed on to Nepali consumers .

In the power pricing structure, the contribution of private developers as well as solar PV in-
stallers in providing reactive power, in-sifu generation and thus line loss reduction as well
as voltage stabilization has not been properly accounted for, leaving NEA a free-rider . This
should be corrected .

In the case of community electricity (as with solar PV developers), NEA has been unilaterally
undermining the terms of contract in its favour and against these innovative electricity play-
ers in distribution . ERC must review the benefits NEA derives from not having to maintain
expensive meter reading as well as small-time maintenance and ensure that these benefits are
passed on to the community electricity users’ groups .

The closure by the US government of the Millennium Challenge Cooperation (MCC) means
that an important section of national grid development for export of electricity is in limbo with
already significant expenditures made by Nepal government and not reimbursed by the US
side . ERC needs to ensure that in any future rescue effort by other donor players, the trans-
mission needs and bottlenecks removal required by private hydro developers is not harmed .
Important also to ask in this context is why the World Bank which helped develop the national
transmission master plan in 2016, pulled out after the MCC compact was signed in 2017 . Is
the master plan still relevant and how might its resurrection impact future investments in trans-
mission development and electricity pricing?
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ENORMOUS OPPORTUNITY ON REGULATORY FRONTS

Governing Electrical Sector through Electricity
Regulation Commission in Nepal

By Prabal Adhikari

Country Synopsis

Worldwide experience reveals that an efficient and market-oriented regulatory environment is
needed for Nepal to improve its power sector and establish a sound and sustainable linkage be-
tween electricity and economy . The long-standing perception about the necessity of creating a
powerful, autonomous regulatory body in the country was finally materialized through the is-
suance of Electricity Regulatory Commission Act in 2017 and the subsequent Rules in 2018 .
Though at a nascent stage, being functional in 2019, Electricity Regulatory Commission (ERC)
provides optimism to all stakeholders including the Government that electricity sector will be
more open to non-discriminatory competition in the long run by ensuring regulatory certainty for
energy security, and will match up with the market dynamics for more effective, competitive out-
comes in both quality and price of electricity, thereby also emphasizing the power system security
with regard to infrastructural constraints and the philosophy of system operation . The sound per-
formance of the ERC will also lead the country towards the power sector reform and bolstering
its institutional and operational strength to efficiently cope with the challenges of power market
dynamics in the regional context . It’s a fact that a major constituent of the enabling environment
for the international investment in energy sector and the cross-border power trading in harmony
with the neighboring countries is the existence of a well-performing electricity regulatory body
in the country .

Nepal electricity Authority (NEA) is the entity fully owned by the Government and is respon-
sible for generation, transmission and distribution of electricity in Nepal . After Electricity Act,
1992 prevented NEA from being a monopoly in generation business, the private sector came into
the hydropower development of Nepal with active participation, largely outperforming NEA .
Though unbundling of NEA has been a long-time agenda as a part of power sector reform and
it, as a vertically integrated entity, still carries out the responsibilities of generation, transmission
and distribution of electricity though Government has recently established a separate transmission
entity called Rastriya Prasaran Grid Company Limited in Nepal . A separate power trading com-
pany, Nepal Power Trading Company, with 51 percent equity share of NEA, has been incorporat-
ed in 2017 and licensed, as the first power trading licensee, for domestic and cross border power
trading in 2022, but it is yet to be operationalized . Hence NEA is the sole buyer of the power
generated by the IPPs and also carries out the responsibility of cross border power trading with
India as per the Nepal Electricity Authority Act 1984 and the subsequent Government decisions .

Nepal, having spent more than 11 decades since the commissioning of the first hydropower plant,
Pharping (500 KW), has so far exceeded 3,500 MW of installed capacity in the national power
system . However, the generation system predominantly carries Run-off-River hydropower plants
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despite storage facility for some hours of a day in the case of Peaking Roun-off- River plants . On
the demand side, national peak demand has been fluctuating in the range of 2,000-2,200 MW in
current years, implying that the ongoing economic activities in the country have not undergone
an unprecedented boom . Meanwhile, it’s worth noting that the country has witnessed significant
capacity addition by independent power producers so far since the year 2000 when Khimti I Hy-
dropower Project (60 MW) was commissioned by the private sector .

Nepal has enormous potential for hydroelectricity, a clean form of energy the country is blessed
with and a huge part of it is still unharnessed . Gross hydropower potential of Nepal has been esti-
mated to be around 83,000 MW, as assessed by Dr . Hari Man Shrestha during his PhD research in
1966, based on mean annual flow, whereas Water and Energy Commission Secretariat (WECS),
Ministry of Energy, Water Resources and irrigation, Government of Nepal, has estimated this
potential in 2019 to be 72,544 MW, based of 40 percent Probability of Exceedance . Due to high
seasonal variability in river flow and lack of reservoir hydropower plants in the country except
Kulekhani I, IT and I1II (total installed storage capacity 106 MW in operation), the generation falls
down to about one-third of Nepal’s total installed capacity during dry season months of a year;
however, climate change impacts are expected to worsen the situation further in future . Current-
ly, the installed capacity (3,512 MW) of Nepal includes only 662 MW from NEA . It, as a single
off-taker in the country, has signed long term power purchase agreements with Independent Pow-
er Producers (IPPs) and NEA’s subsidiaries for the projects with the combined installed capacity
of around 11,165 MW, out of which 4,222 MW of projects have already achieved the financial
closure and the projects of 4,112 MW are at different conditions even after signing the PPAs as
per the data available from NEA sources .

In the context of Nepal where national peak demands in dry and wet seasons are not of much
difference, despite power surplus situation during wet seasons, the deficit of power during dry
seasons is expected to remain at least for half a decade to come even in the optimistic scenario . As
such, cross border power trading becomes an inevitable in Nepal’s hydropower development from
energy security and surplus management perspectives . An estimated projection indicates that
Nepal needs to export around 1,400 MW of surplus hydropower during the upcoming wet season .

The National Energy Crisis Alleviation and Energy Development Action Plan, 2072 had cast
positive impacts on the power supply situation in the country, especially to remove the long hours
of load shedding in Nepal through, inter alia, additional hydropower plants commissioned by the
IPPs and additional power import from India through Dhalkebar-Mujaffarpur transmission line
. It, for the first time, introduced the concept of Generation Mix of Run-off-River, Peaking-Run-
off-River, Storage & pumped Storage and alternative sources with their various shares to meet the
generation target of 10,000 MW in ten years .

Likewise, Ministry of Energy, Water Resources and Irrigation has issued a comprehensive, vi-
sionary document called “Energy Development Roadmap 2081” for Nepal’s power sector outlook
till 2035 on December 31, 2024 through a cabinet decision . The peak national demand of 13,500
MW based on the assumption of 7.2 % GDP growth and the power export of 15,000 MW to India
and Bangladesh will be met by generating 28,500 MW of hydropower by 2035 as per the roadmap
. The roadmap is expected to play a pivotal role in the energy security of the country and should
also fulfil the objective of replacing fossil fuels and other non-electricity sources in the country’s
existing energy mix by grid electricity in addition to its role in the clean energy transition of South
Asia through power export . However, the country needs to adhere to the sectoral approach for the
increase in domestic demand for increasing the per capita electricity consumption from around
380 kilowatt-hours to 1500 kilowatt-hours by 2035 . It has been estimated that the complete im-
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plementation of the roadmap requires the fund of around 46 .5 billion US Dollars which is not a
small amount for a country like Nepal which is currently undergoing the fate of being in FATF
grey list indicating risk to the national economy, fear of low foreign investment and high transac-
tion costs . Further, Nepal needs to radically reduce the bureaucratic delays and adopt fast-track
clearances instead of lengthy reviews, especially in the case of forest and environment so as to
achieve the targets envisaged by the national roadmap .

Nepal was the first country to start transactions for both power import and export in the day-ahead
market of the Indian Energy Exchange (IEX) in 2021 . So far, Nepal has obtained approval of the
Designated Authority of India for the export of 536 .2 MW of hydropower to the Indian power
exchange, 360 .5 MW of hydropower through bilateral contract with Indian entities and 40 MW
of hydropower through a tripartite agreement to Bangladesh . Further, Nepal and India have also
signed Long-Term Power Trade Agreement for increasing the quantum of export of power from
Nepal to India to 10,000 MW within a timeframe of 10 years on January 4, 2024 .

As mentioned in the preface of the ERC Act 2017, the regulatory commission is required to main-
tain balance between demand and supply of electricity by making generation, transmission, distri-
bution and trading simplified, regular, systematic and transparent, regulate electricity tariff, pro-
tect rights and interests of electricity consumers and make electricity services reliable, accessible,
qualitative and secured . It is necessary to regulate the entire power sector of Nepal comprising
generation, transmission, distribution or trading particularly in the context that Nepal is still fol-
lowing a single buyer model despite multiple public and private sector players in the generation
business and the power sector reform needs to be carried out by transforming NEA into separate
entities as envisaged in the proposed Electricity Act which is under parliamentary consideration .

There is a wave of power sector reform going on all over the world and electricity industries
are undergoing greater autonomy by being deregulated from the control of the Government . In
Nepal, generators are bound to sell the electricity produced by them to NEA which is the State-
owned utility and no market forces of demand and supply still play any roles here and the tariff
determination as well as other terms and conditions of the power purchase agreement used to be
frame-worked as per the wishes and the interests of NEA, the Government entity till the ERC
became functional . It’s ironical to state that the same posted rate and the PPA templates as prac-
ticed by NEA for power purchase from the IPPs before the ERC became functional five years
ago are continued even today without undergoing effective regulation by the ERC . It is yet to
be examined by considering standard principles whether these rates reflect the cost of generation
and ensure a reasonable return to the investors . In the absence of a well-functioning regulating
body, generators always undergo a huge risk of not being paid a reasonable tariff with a fair return
on the equity added to the cost of each unit of electricity generated and transmitted from their
respective generation projects . Not only that, if power purchase cost is high and not reasonable, it
ultimately leads to the unaffordable tariff of electricity for the customers . In this way, regulation
is required to maximize the welfare of all stakeholders whether they are electricity generators or
transmission facility owners or traders or distributers and customers . Earlier, there was Electric-
ity Tariff Determination Commission which used to work only for determining the tariff for the
electricity consumed by its customers .

Further, the need of regulating the power sector arises also from the perspective that Nepal has
not developed a power market yet even after so many years since Electricity Act was promulgat-
ed in 1992 . We need to provide regulatory certainty to all stakeholders who are or will be in the
power sector of the country through the regulatory commission . Many activities are required to
be accomplished here: power market development including the establishment of electronic plat-
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forms called Power Exchanges for power trading and its regulations, open access to transmission
infrastructures and its regulations, determination of transmission service charges and wheeling
charges, rules and procedures for periodic assessment of Total Transfer Capability (TTC) and
Available transfer Capability (ATC) of the transmission lines, deviation settlement mechanism in
case of both power injection and drawl beyond the schedule, transmission congestion manage-
ment, ensuring network discipline through grid code and distribution code, etc . Likewise, Nepal
is a country where seasonality exists in electricity generation, triggering power surplus in wet
season and power deficit in dry season . Regulations are required to address both these scenarios
so as to avoid mismatches between generation and demand . A seasonal tariff could be a solution
to be introduced by the regulatory body . When we have plenty of generation, paying high tariffs
by the customers during the wet season months does not carry any sense and, as such if the elec-
tricity prices in the Indian or neighboring countries’ markets are low, there automatically comes
the question why we should not supply electricity to our customers at those prices of the export
market . Hence an electricity regulatory commission is extremely required in our context even to
study the market dynamics both inside and outside the country as Nepal has already started cross
border power trading with India .

Likewise, as Nepal is required to import significant quantum of electricity to the tune of around
1,000 MW from the neighboring country during the dry season months, the tariff applied to the
customers during those months, usually from December to May, should undergo mechanism to
consider the price of imported electricity including the associated transmission service charges
and the losses so as to save the importing entity from undergoing huge financial losses when
the import tariffs are usually higher than the prevailing customer tariffs . Even under such situa-
tions, it is the responsibility of the regulatory commission to limit the tariffs to certain categories
of customers like domestic and agriculture so that the welfare of such customers would not be
jeopardized . The national grid of Nepal is very fragile in terms of stability and security and the
ERC’s role becomes very crucial to save the grid and operate it as per standard practices within
the prescribed limits .

After all, the paramount role of the ERC lies on taking care of the uninterruptible and quality pow-
er supply to customers and we all have experienced that Nepal, due to several factors like inade-
quate supply, transmission constraints and inefficient customer services, has been suffering such
problems . Customers’ rights are often ignored in the situations like this and the crux of the matter
is how the regulatory body gives justice to all stakeholders by protecting their genuine rights and
valid interests . Furthermore, since Nepal has already been connected to the Indian grid and there
are prospects for the regional grid to evolve in future, the ERC needs to play the role through
its regulations and monitoring for harmonizing the national grid code with regard to smooth and
seamless operations of the different systems in the synchronized environment with all elements
such as Special Protection System (SPS), Phase Monitoring Units (PMUs) and communication
systems (SCADA) properly in place and function .

Regulatory Challenges

Creation and operationalization of Electricity Regulatory Commission is always a crucial seg-
ment of power sector reform in every country . The present context of Nepal power sector may
be characterized by a high level of private participation in a single segment of power sector, i .¢ .,
generation, and a low level of competition and regulatory reform . Further, Nepal has undergone
federal structuring with three levels of Government and the prevailing Constitution of Nepal has
ensured rights for each of them in electricity sector . As such, the Electricity Regulatory Com-
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mission, being a single one in the country, needs to take into account not only the policies of the
federal Government, but also of the Governments at provinces and local levels in accomplishing
its responsibilities, posing a challenge during its early stage .

Some major challenges to the Electricity Regulatory Commission of Nepal may be considered as
follows:

Power Sector Reform: Though Nepal initiated power sector reform long ago, the pace has
been sluggish and the major tasks are yet to be accomplished . NEA remains to be a vertically
integrated entity owned by the Government . It is the only entity which buys electricity from
the IPPs . The single buyer model offers obstacle to generators for cost-reflective pricing of
electricity and hence there is no choice to generators for negotiating with any other buyers on
the terms and conditions of power purchase agreement . On distribution side also, NEA alone
is shouldered with the responsibility of supplying power to customers

Power Market Design and Its Functioning: In the context that Nepal has not yet designed
and created a competitive market, everything in this regard should be started by the ERC
from the ground level . No power exchanges providing an electronic platform for buyers and
sellers for transparent and algorithm-based price discovery based on demand and supply of
electricity have been created so far . The transaction directly takes place under power purchase
agreements between NEA and [PPs, without a power trading licensee, after taking approval
of Electricity Regulatory Commission based on its bylaws, not through the detailed power
market regulations .

Market Manipulation: ERC may be required to monitor and control market manipulation
including cartelization and abuse of dominant position by any market participants with mala
fide intentions to avoid competition and fair electricity pricing . ERC’s lack of experience may
introduce such challenges .

Lack of Automation, Digitization and Technological Innovation: There is lack of access
and exposure to the required automation, digitization and technological innovation . They will
be impeding the performance of ERC, if not properly taken care of . In today’s digital and tech-
nology-driven world, all necessary software and tools are necessary to enhance the regulatory
efficiency . Also, low familiarity with IT-based solutions will exacerbate the situation leading
to under-performance .

Lack of Accurate and Timely Data from Licensees: Accurate and timely data as well as
activity reports are required to be submitted by all licensees for the purpose of control and
monitoring including the compliance checking to ensure whether they have followed the reg-
ulations properly . However, licensees are yet to prepare themselves from this perspective
and they may feel extra burden or fear of falling prey to oversight agencies or fear of being
caught with the inconsistent data, while furnishing true information and other details to the
Commission . As the Commission requires up-to-data data, reports and other documents from
them, their inability to timely accomplish it ultimately affects the ERC’s ability to deliver the
regulatory results expected by the Government and the entire power sector .

Staff Recruitment and Capacity Building: Without having and sufficient and capable staff
for the performance of the ERC, expected outcomes are far away . Likewise, lack of tech savvy
and skilled employees in these entities and delayed implementation of the required policies
by them make the ERC’s job of enforcing regulations strenuous . Likewise, lack of skilled
professionals in the core team will affect the ERC’s performance and, hence, in addition to
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developing the inner manpower strength, the way to tackle the problem is to keep intact a pan-
el of experts who will be supporting the Commission in accomplishing its various functions .

Regulating the Regulator Itself: This comes to be a challenge to the Commission especially
when the all members of the ERC may not be on the same page in terms of the required knowl-
edge and experience about regulating the power sector . However, power sector governance or
regulation is a very dynamic area requiring extensive expertise .

Newer Technologies: Since the new technologies are emerging in the power sector every day,
being continuously updated with them and taking them at implementation level is a challenge
in itself to the Commission, utilities and all market players .

Regulatory Independence: The Commission should be free to function independently away
from the political influence . However, autonomy of the regulator should not be understood as
the power to run the Commission in an isolated mode without coordination and consultation
with the Government so as to follow the policies introduced by the Government .

Delay in Promulgating the New Electricity Bill: ERC cannot function effectively without
the required legislation and Government policies . The new Electricity Act is absolutely nec-
essary to frame various regulations and implement them in the areas such as an independent
transmission entity like Central Transmission Utility and an independent system operator as
Grid Controller of India limited . New Electricity Act is required to introduce private sector
into power trading also, but the delay will affect the ERC in its functioning in various realms .

Limited Domestic Market: The share of grid electricity in the country’s mix is only about 7
percent as per the statistics available . Domestic demand of electricity, though we have made
high forecast for the future to the tune of around 13,500 MW by 2035, depends on how the
country’s GDP growth will look like in reality . It is to be noted that there is need to find the
access to the export market for both seasonal power surplus and deficit . As such, NEA’s ARR
(Annual Revenue Requirement) projected by the ERC while setting the Customers’ tariff may
be exposed to large deviations due to possible soaring of electricity prices available in the In-
dian power exchanges or other routes like bilateral contracts with India .

Unreliable Grid: Robust grid is required for the sound performance of the power sector .
Nepal’s national grid suffers from capacity constraints . It has not been synchronized yet for
the entire country and radiality of the network is still a pressing issue . The unreliable and un-
stable grid poses threats to ensure the quality and round-the-clock supply to customers without
interruptions .

Lack of Synchronization with the Indian Power System: Though Nepal-India high level
committees on power sector cooperation as per the Power Trade Agreement, 2014, have al-
ready decided to synchronize the power systems of the two countries, the pre-requisites for the
synchronization like installing Special Protection System (SPS) have not been completed yet .

Geopolitics in Cross Border Power Trading: Cross border power trading with India and
other countries through Indian territory is not free of geopolitics as the Indian Guidelines and
procedure related to it have incorporated provisions which restrict the power export through
some eligibility criteria for approval .

Low Familiarity with IT-based Solutions: It is difficult to achieve full regulatory success
envisaged by the ERC Act in the absence of adequate IT-based solutions .

No Spinning Reserves: Generation adequacy along with certain spinning reserves to address
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the generation contingencies is a must to operate the power system, but we have dry season
deficit of power .

= Lack of Sufficient Policies and Guidelines at the Government Level: The Government
needs to framework and formulate various guidelines and policies to facilitate ERC for various
regulations .

= Cybersecurity Threats: It could be a big challenge when the power system is becoming
increasingly smart and automated, and cybersecurity threats causing data theft, system mal-
function and even damaging the system hardware may require the urgent attention of the
stakeholders including the Commission .

= Inertia to Utilize Quasi-judicial and Penal Powers: Though the existing ERC Act and the
Rules allow ERC to utilize quasi-judicial and penal powers in case of violation of the regula-
tory norms and instructions by the licensees, the Commission generally exhibits reluctance to
exercise such powers .

= Striking a Balance between the Spirit of Electricity Utilities and Interest of Customers:
It is always difficult to ensure equilibrium in maintaining competition and give satisfaction to
all participants involved as the perfection in regulatory matters is not possible even when the
Commission continues to keep a grip over them amidst market dynamism and newer technol-
ogies .

Regulatory Opportunities

It is obvious that, in spite of challenges, there lie opportunities, too . Foreign investment in power
sector does not come in a country where regulatory regime is poor and not trustworthy . Hence
the ERC has a big opportunity in this country to bring public and private entities on the same page
and adopt a fair play in action by preventing negative impacts on the power sector enterprises, and
it will encourage more investment in the country’s power sector .

Some of the opportunities to the Electricity Regulatory Commission of Nepal, in addition to the
encouragement to investors, may be considered as follows:

= Regulatory Transparency and Accountability: The ERC represents a reform in power sector
as an opportunity to bring credibility and efficiency to the power sector governance through
transparency in its activities and bringing information about the licensees open to public,
thereby also providing an immense opportunity to enhance its own credibility and account-
ability to the people .

= Fairness and Predictability in Market Behavior: The effective role of the Commission pro-
motes fairness and predictability in market behavior .

= De-politicization of the power Sector: As the Commission frames several rules and regu-
lation including the grid code and the distribution code, they have tendency to enhance dis-
cipline in the power sector and gradually discourage politicization and every activity comes
under the regulations . As such, stakeholders start to believe in rules and regulations rather
than political influence .

= Promoting Prospects to Study and Research: Since more statistics and information of tech-
nical and commercial nature pertaining to different licensees including market participants are
disclosed by the Commission through regular reports, it opens doors to further investigation,
analysis, study and research on various areas like consumers’ behavior, market dynamics, im-
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pacts on investment decisions, etc .

* Promoting Stakeholders’ Consultation and Safeguarding Their Interests: This can be
considered as big opportunity for all stakeholders of the power sector when they are well con-
sulted through various means including public hearing and their interests are fairly protected
in the form of welfare maximization .

= Improving Power Sector Performance and Governance: A significant improvement in
power sector performance and financial viability of electricity utilities can be observed when
the ERC steps into the sector through various regulatory affairs involving policy, economic,
legal and technical regulations .

= Optimal Use of Transmission Infrastructures: Since TTC, ATC and Transmission Reliabil-
ity Margin for the transmission lines will be assessed as per ERC’s provisions, optimal use
of transmission infrastructures can be ensured through Open Access/General Network Access
Regulations, Deviation Settlement Mechanism Regulations, Congestion-related Regulations
with the applicability of congestion charges .

= Creating conducive Environment to Investment and Growth: Since returns and risk-shar-
ing are guaranteed by the Commission through the deployment of pricing mechanism and
standardization of PPA templates, dispute resolution, etc ., it creates an enabling environment
to domestic and foreign investors .

= Ensuring Affordable and Quality Power Supply: Competition in the market introduced by
the ERC will ultimately help reduce the electricity tariffs to the customers and increase the
quality of power supply as they will be choosing their distribution entities based on the ser-
vices they commit and provide .

= Adding Prospects to Cross Border Power Trading and Regional Energy Cooperation:
The ERC can play crucial roles in cross border power trading and regional energy cooperation
through various ways like harmonization of grid code and power market regulations, devel-
oping knowledge and experience sharing mechanisms, etc ., also by coordinating with the
regulatory bodies of India and other countries .

= Resource Planning: ERC provides a unique opportunity for long-term national resource ade-
quacy plan and optimal generation mix to promote energy security in the country .

= Performing Advisory Role to Government: The ERC Act, 2074 provides the ERC to ac-
complish advisory roles when the Government seeks its insights and opinions for policy im-
provement on power sector issues before or during the formulation of the relevant laws, guide-
lines, policies and programs .

These opportunities are to me bet by the ERC by carrying out various functions as pictorially
illustrated below:
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Trigger EFFICIENCIES PERFORMANCE
in power sector Quality & Service Standards
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Monopoly Power Other Charges

MARKET MONITORING Resolving DISPUTES

Competition for Market Efficiency

Competition in electricity sector triggers innovative, value-added services that deliver on the
promises of choice, convenience and control . However, in Nepal’s context, NEA which was cre-
ated in 19835, is still a natural monopoly . At that time, it made a sense, but today customers seek
energy solutions, smart home technologies, faster services, more responsiveness, better quality
and interruption-free supply unlike the customers of 1980’s and 1990’s . Competition lowers elec-
tricity tariffs, improves power supply quality, promotes innovations, reliability in T&D, market
benefits and energy-efficient products, also discouraging sluggishness and inefficiencies of the
utilities in monopoly environment . Hence the ERC should move forward to introducing custom-
er choice in electricity procurement when the new Electricity Act comes . Consumers should be
familiar with the existing retail market and the comparative ideas who can supply cheaper power
with better quality and other service conditions to go with the retailer of their choice . There is the
need to replace the traditional regulatory pricing by market pricing in future .

A competition can be introduced only when there are multiple buyers and multiple sellers, where-
as Nepal’s case is single buyer model where the Government utility, NEA, purchases electricity
from multiple generators (sellers) and NEA itself is also a generator and a distributor . As of
now, even if the ERC allows NEA to procure electricity through competitive bidding among the
generators, this process will allow choice only to NEA to select the generator(s), but there is no
choice to generators to select their buyers . NEA, hence continues to act as a wholesaler to pur-
chase electricity in large quantum from various generators and also as a retailer to sell electricity
to individual consumers . It means that wholesale market has not been established yet in Nepal’s
context since multiple buyers in the form of power traders and DISCOMs (distribution compa-
nies) are not added to the system and the customers do not have choice for DISCOMS or service
providers In addition to the establishment of the wholesale market after the proposed Electricity
Act is passed by the Parliament, ERC needs to play a strong role to create here retail market, too,
allowing customers to choose their suppliers . But before reaching there, the ERC is required to
initiate allowing NEA to procure power through competitive bidding from the domestic genera-
tors and, during dry season deficit, from the Indian generators/traders/DISCOMS besides the pre-
vailing route of direct procurement from the domestic generators through PPAs approved by the
ERC and at the price determined by the ERC . As allowed by the ERC, NEA has already started
to practice ceiling-based competitive bidding instead of the earlier fixed tariff PPA for solar power
procurement .
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Only the ERC is the regulatory body which can develop electricity market for the control of
monopoly of the vertically integrated State entity like NEA and enhance the market efficiency
in Nepal . However, the fear factor that ERC itself may be controlled or captured by the political
regime may not only erode the entire prospects of the ERC to move ahead on the footsteps of
international best practices, but also demotivate and deinstitutionalize it, leading to a regulatory
fiasco on long run . Let the ERC grow and gain maturity in a natural way to enjoy regulatory fruits
in Nepal’s power sector .

Endnote with ERC & Cross Border Market

The bulk power trading between Nepal and India started after the commissioning of Dhalke-
bar-Mujaffarpur 400 kV Transmission Line and the issuance of “Guidelines for Import/Export
(Cross Border) of Electricity 2018” by Government of India, “Cross Border Trade of Electricity)
Regulations Authority, 2019” by Central Electricity Regulatory Commission and “Procedure for
approval and facilitating Import/ Export (Cross Border) of Electricity by the Designated Author-
ity” by Central Electricity Authority of India . In this regard, Nepal has also signed Cross Border
Settlement Nodal Agency (SNA) Agreement with NTPC Vidyut Vyapar Nigam (NVVN) on 5th
October, 2020 for the settlement of grid operation-related charges including operating charges,
charges for deviation, etc . related to power trading as per the requirement of the Indian Govern-
ment policies on cross border trade of electricity . The Ministry of Power, Government of India,
has designated NVVN (besides being the nodal agency for cross border transactions) as the Set-
tlement Nodal Agency for the settlement of grid operation related charges with the neighboring
countries, namely, Bangladesh, Bhutan, Nepal and Myanmar on 26th November, 2020 .

Aa a result of these milestone initiatives of Government of India, NEA started to import power
from the Day Ahead Market (DAM) of Indian Energy Exchange (IEX) since May 1, 2021 and
export power to the Day Ahead Market (DAM) of Indian Energy Exchange (IEX) since No-
vember 3, 2021 . In this way, Nepal became the first neighboring country in South Asia to start
transactions in the Day Ahead Market of Indian power exchange . Later, Ministry of Power, Gov-
ernment of India, vide letter dated 26th July 2023 conveyed to Central Electricity Authority that
participation of entities of neighboring countries in Real Time Market (RTM) segment of Indian
power exchanges may be permitted on case-to-case basis after two years and five months since
the issuance of the DA’s Procedure on 26th February 2021 . Today Nepal is doing transactions on
both Day Ahead and Real Time markets of IEX for both power import and export .

However, no South Asian countries including Nepal have issued their own cross border power
trading guidelines yet . In this context, it’s high time that Ministry of Energy, Water Resources
and Irrigation, Government of Nepal, issued the guidelines as a policy document associated with
it and a subsequent initiative is to be taken to issue cross border power trading regulations by the
ERC on priority basis because the quantum of cross border power trading in Nepal’s context is
increasing and several issues to be tackled are evolving .

ERC may issue these Regulations directly as per Electricity Regulatory Commission Act 2074
under the provision of Section 13, Sub-Section (1), Part C to grant consent to the licensed persons
for the purchase and sale of generated electricity . Despite no mentioning of the specific words for
cross border power trading in the prevailing ERC Act, it doesn’t restrict the scope of the ERC to
domestic power trading only because the phrase used therein “the purchase and sale of generated
electricity” does not specify which country the electricity may be generated in, thereby allowing
the ERC to enter the realm of cross border power trading, too .
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ERC has been granting its consent to NEA for the tariff negotiated or agreed through various
routes illustrated below with regard to the cross border power import or export . However, ERC
has not framed any regulations yet in this regard . In this context, the ERC should, at the earliest,
frame relevant Regulations by also considering the various import/export routes, inter alia, as
follows, which are currently in practice with regard to the cross border power trading .

Currently, Nepal is using only Routes3, 4 and 7 for power

import. No bilateral routes are in existence,

Nepal has been using Routes 2 and 3 for power export to 16 haw
india and Bangladesh.

Nepal had tried Route 1 for both power import and export
In the past, but remained unsuccessful.

PEC Route is open, but being not useful as in the past due
to tariff issue difficult to be agreed and implemented,

Tripartite Power
| Purchase or
Sale

Agreamants
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B — Mutual NEA #rd Nepal
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Compe antities of India)

Bidding bya (ke direct PPA Bihar/UP/
Buyer or a Seller OF PSA between Cittaraidiand
or a Trader on  NEA& Indlan exchange
behalf of a TrRrers) power.
Buyer/ Seller

exporr DR | 360.5 MW

ToRIA-TRTeA (Frga Fram st @ferr) R




REGULATORY INTERVENTIONS
FOR DEPLOYEMENT OF BATTERY
ENERGY STORAGE SYSTEMS
(BESS) IN NEPAL

Balawant Joshi and Richa Karve

Idam Infrastructure Advisory India

1. Introduction

Nepal stands at a transformative point in its energy journey, as articulated in the recently pub-
lished Energy Development Roadmap 2081 (2024) by the Government of Nepal (GoN) . With
an ambitious vision to achieve energy self-sufficiency and Net Zero Emissions by 2102 (2045),
the roadmap emphasizes large-scale renewable energy (RE) integration, enhanced Cross-Border
Electricity Trade (CBET), and a reliable domestic electricity supply . Meeting a projected de-
mand of ~40,710 GWh and enabling exports of up to 15,000 MW by 2092 (2035) will require the
country to expand its installed capacity to 28,500 MW—necessitating bold reforms across policy,
regulations, institutions, and infrastructure .

A cornerstone of this vision will have to be the integration of Energy Storage Systems (ESS)
such as Pumped Hydro Storage (PHS) and Battery Energy Storage Systems (BESS), which
are critical for ensuring grid flexibility, RE integration, and supply reliability . Nepal has vast po-
tential for PHS but currently accounts for only 3 .5% of installed capacity and 1% of generation .
Further, it faces many challenges such as social resistance, political uncertainty, high investment
costs, and technical issues such as seasonal variability and inadequate infrastructure . Given lim-
ited contribution and associated challenges, this article explores opportunity and application of
BESS in Nepal’s grid .

This article outlines key aspects around BESS and addresses core questions surrounding its de-
ployment in Nepal . These include understanding the need for BESS, identifying the most suit-
able chemistries, drawing lessons from India’s BESS progress, reviewing the current policy and
regulatory framework, and recommending targeted interventions such as value streams, business
models, tariff structures, and promotional measures to enable successful implementation .

2. Need for BESS in Nepal

To truly understand why BESS are vital for Nepal, it is essential to first examine the technical and
economic hurdles that continue to challenge the country’s power sector . These underlying im-
balances set the stage for recognizing the transformative potential of BESS . As we uncover these
existing gaps, it becomes clear how BESS can serve as a key enabler in Nepal’s journey toward
a more reliable, efficient, and resilient energy future - one that aligns with the nation’s broader
development aspirations .

2 .1 What power sector challenges in Nepal call for BESS?

Nepal’s power sector stands at a critical inflection point . The country has made significant prog-
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ress in electrification, with 98% of the population having access to electricity and nearly all con-
nected to the national grid . However, as Nepal moves toward its clean energy and electrification
goals—doubling per capita electricity consumption to 700 kWh and achieving 15,000 MW of
clean energy capacity by 2087 (2030)—it faces a set of persistent technical and economic chal-
lenges that BESS can help address (please refer Figure 1) .

Current Installed Capacity (MW, %)
as-of Shrawan’81 (Jun’24)

Thermal Biopower
53, 2% 6,5%
Hydro
== — |
2,983, 95% 113,3%
RES

Figure 1 Current Installed Capacity of Nepal (as of Asadh’81 (Jun’24)) .

As shown in the below Figure 2, the integration of variable RE (VRE), particularly solar, remains
minimal despite Nepal’s enormous potential . Out of an estimated 47 GW of solar potential, only
107 MW has been installed as of Ashad 2081 (June 2024) . Economic constraints such as high
capital costs, reliance on external funding, and inadequate tariff structures further delay RE ex-

pansion .

Resources Contribution (MU, %) 01 Poush 79 — 30 Poush 79

Total Import, 194, 20.8% S i

Total Hydro, 695,

Total Storage, 30, - g 74.5%

3.2%

= TotalHydro = Total Storage = Totallmport = Interruptions = Total Thermal

Figure 2 Generation Mix Contributions Poush’79 (Dec’22)

One of the most pressing issues is the seasonal variability in hydropower generation, which
currently contributes 95% of Nepal’s installed capacity as shown in Figure 2 . During the dry
season (December to May), reduced water availability causes a sharp decline in generation from
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run-of-river hydropower plants . This seasonal drop in generation leads to heavy reliance on high-
cost electricity imports from India, which accounted for 14% of total available energy in FY81
(FY24) which is shown in the below Figure 3 .

Import-Export FY 2080-81 (2023-24)
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Figure 3 Energy Import and Export for Nepal 2080-81 (2023-24) .

At the same time, Nepal is experiencing rising peak demand, especially during evening hours
. For instance, on 16 Jestha 81 (29 May 2024), the system peak load reached 2,409 MW at 7:30
PM, exceeding the national annual peak load of 2,212 MW"iil as shown in the Figure 4 . During
such times, the grid depends on expensive imports to maintain balance . Additionally, the day-
time generation shortfall during the wet season highlights the need for flexibility to meet daily
load profiles .

System Load Curve 16 Jestha 81 (29 May 24)
[Lannuaisystam peakLoad 2409 Myt 19:30 s |——sn

I Annual National Peak Load 2212 MW at 18:30 hrs.
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Figure 4 System Peak Load Curve 16 Jestha 81 (29 May 24) .

Nepal's grid infrastructure remains underdeveloped, and the dominance of hydropower in-
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troduces instability during dry periods . Hydropower’s limited storage capability—only 3 .5%
of installed capacity and 1% of generation—limits the grid’s flexibility to balance supply and
demand as shown in the Figure 2 . Despite Nepal’s vast potential for hydropower and PHS, devel-
opment is hindered by social resistance, political uncertainty, high investment costs, and technical
issues such as seasonal variability and inadequate infrastructure . While PHS offers a promising
solution to dry-season deficits by storing surplus wet-season energy, it remains in the early stag-
es, with no operational projects and the 150 MW Begnas-Rupa project still under development
. Realizing the benefits of PHS will require coordinated efforts through feasibility assessments,
supportive policy reforms, and enhanced cross-border energy collaboration .

These challenges—seasonal shortages, peak-time shortfalls, grid instability, underutilized
RE potential, and high import dependence—collectively signal the urgent need for scalable,
flexible, and reliable diurnal energy storage solutions like BESS . Now that the need for BESS in
Nepal is clear, the next step is to examine how BESS can specifically support Nepal’s power grid
and reinforce this understanding .

2 .2 How can BESS support Nepal’s grid and clean energy transition?

BESS offers Nepal an opportunity to fundamentally reshape its energy landscape . As a fast-re-
sponding, scalable, and modular technology, BESS can address both short-term grid reliability
concerns and long-term RE integration needs by offering following benefits (Figure 5):

Load Shiftingand Peak

RE Integration S

Shaving Dependency
® Shift excess generation s Firming VRE output and * Displace expensive
from off-peak to peak makingitmore reliable imports by discharging
periods = Time-shifting of solar during periods of deficit
* Reduce dependence on generation * Boost exports

expensive imports

Figure 5 Benefits of BESS .

Having highlighted the need for and importance of BESS for Nepal, it’s crucial to understand how
this technology can be introduced and developed in a country that is still new to such innovations .

3. Recommended BESS Technology for Nepal

BESS uses chemical reactions to store and release electricity, playing a vital role in grid stabiliza-
tion, RE integration, and load balancing . The two most common and mature battery chemistries
are lead-acid and lithium-ion .

Lead-Acid batteries are widely used in photovoltaic systems while Li-ion batteries dominate util-
ity-scale BESS due to their high energy density, efficiency (90-95%), and scalability . There are
two main types of Li-ion batteries: Lithium Iron Phosphate (LFP) batteries are generally more
suitable than Nickel Manganese Cobalt (NMC) . Following Table 1 compares these chemistries
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on key techno-commercial parameters:

Table 1 LFP vs . NMC Comparison .

Aspects LFP NMC
More affordable raw materials (iron and phos- | Higher cost due to pricier raw
Price phorus) but complex manufacturing; ~20% | materials (nickel, cobalt, man-
cheaper than NMC for the same capacity . ganese) .
Ener Lower energy density, making it suitable for | Higher energy density, ideal for
Densit & Y| endurance-based applications like stationary | weight-sensitive applications
ensity energy storage . like EVs .
Tempera-| Handles heat well but struggles in cold condi- | Performs well in both low and
ture Toler- | tions (performance drops 10-20% below 0°C | high temperatures, offering bal-
ance and ~60% at -20°C) . anced thermal performance .
Superior safety due to chemical and structural | More prone to thermal runaway
Safety stability; highly resistant to overheating and | under high temperatures or ex-
fires . treme conditions .
Shorter cycle life (500-1,500
Cvele Life Significantly longer cycle life (3,000—6,000 | cycles), better suited for
Y cycles), ideal for long-term use . high-power, short-term appli-
cations .
Service Life Can exceed 10 years with proper care, making Typlcally lasts 2-;’3 years in
it a long-term solution . demanding scenarios .

For utility-scale BESS, LFP batteries are generally more suitable than NMC batteries due to their
superior safety, longer cycle life, and cost-effectiveness . In the context of Nepal, particularly for
temperature ranges between 4-45°C and an average of 30°C, LFP batteries’ ability to withstand
high temperatures (up to 270-300°C) and deliver 3,000—6,000 cycles make them a more resilient
and economical choice . Additionally, their wider operating range (-20°C to 60°C), high efficien-
cy (85-95%), and sufficient energy density (200400 Wh/kg) make LFP batteries highly compat-
ible with Nepal’s diverse climate and budgetary constraints .

4. Key Learnings from India’s BESS Development

At the core of India’s BESS evolution lies a series of promotional policies and regulatory
measures as depicted in Figure 6 below that have catalysed a range of schemes, initiatives, and
incentives - each playing a vital role in enabling the successful deployment and ongoing ad-
vancement of BESS across the Indian power sector .
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Figure 6 Recent Policies & Regulatory Framework for Energy Storage in India .

4 .1 What are the Key Learning from the India’s Policy Developments
for BESS?

The key learnings from India’s policy developments between November 2021 and December
2023 for energy storage and clean energy integration are:

1.

Policy Certainty and Long-Term Vision: India’s consistent rollout of policies—such as
ISTS waivers, ESO targets, and recognition of ESS as critical infrastructure—provides clar-
ity and long-term visibility to investors, which is crucial for large-scale capital-intensive
technologies like BESS and PSP .

Revenue Stacking: The introduction of ancillary services participation (CERC regulations),
HP-DAM market access, and provisions for merchant models diversified revenue streams for
energy storage, enhancing its commercial viability beyond just RE integration .

Storage Targets and Mandates: The Energy Storage Obligation (ESO), starting at 1% and
increasing to 4%, with 85% RE content, ensures a guaranteed demand trajectory, which is
vital for scaling up domestic manufacturing and market response .

Enabling Infrastructure Status and Financing: Declaring ESS as essential infrastructure
and linking it to concessional finance and PLI schemes reduces risk perception and financing
costs, especially for early projects .

Viability Gap Funding (VGF): Approval of Viability Gap Funding (up to 40% of capex) for
4,000 MWh BESS projects creates a cost-reduction pathway and accelerates early deploy-
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ments by addressing financial viability gaps .

The significance of the policy and regulatory changes in the Indian power sector has provided a
strong platform and foundation for the successful introduction and evolution of BESS within the
Indian power system .

4 .2 How have BESS costs evolved in India, and what can Nepal learn?

BESS costs globally are declining, with current average battery costs at NPR 18,900/kWh
($140/kWh) and total BESS capital costs ranging from NPR 29,700-31,000/kWh ($220—
230/kWh) .

It has been observed from the global trend that the CAPEX for 4-hour utility-scale BESS is
expected to fall from NPR 2,83,740/kWh ($2,101/kW) in 2077 (2021) to NPR 1,50,990/kWh
($1,118/kW) by 2086 (2030), while fixed O&M costs may drop from NPR 6,480/kWh ($48/kW-
yr) to NPR 3,240/kWh ($24/kW-yr) in the same period (refer Figure 7) .

» Capex (1000 NPR/kW) Fixed O&M (1000 NPR/KW-yr)

E

1000 NPR/KW

=
1000 NPR/KW-yr
oW e o o

2022 2023 2024 2025 2026 2027 2028 2029 2030
Year

0
2002 203 2004 2005 2006 2007 2008 2029 2030

Year

Figure 7 Global BESS Capex and O&M Price Trend .

India is also witnessing a fall in BESS prices, going by results of latest tenders . Recent projects
reflect a maturing market . In case of standalone BESS projects, the prices have come down from
NPR 17 lakh/MW/month (110 .84 lakh/MW/month) in SECI’s 2078 (2022) tender to the lowest
tariff came from the RRVUNL Greenshoe project quoting NPR 3 .5 lakh/MW/month (72 .21
lakh/MW/month) for 500 MW/1000 MWh capacity in 2081 (2024) .

Similarly, under the RTC and Hybrid RE Tenders has been awarded and these tenders have wit-
nessed a decline in price from NPR 10 .72/kWh (006 .69/kWh) to NPR 4 .85/kWh (13 .09/kWh)
over the past one year from 2080-81 (2023-24) . The NHPC Greenshoe (Tranche-VIII) tender
recorded the lowest tariff at NPR 4 .85/kWh (13 .09/kWh) .

As FDRE tenders have become more common, their associated tariff rates have seen a significant
decline with lowest tariff at NPR 5 .13/kWh (113 .27/kWh) for NTPC FDRE (Tranche II) and
usually ranges between NPR 5 .13/kWh — NPR 8 .78/kWh (3 .27/kWh —5 .59/kWh) .

India’s BESS landscape features four key tender types as shown in Figure 8 below:
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Figure 8 Characteristics of Indian BESS Tenders .

Nepal can benefit by learning from India’s experience . Nepal can use BESS to strengthen its ener-
gy security, increase the use of RE, and become a strong player in power exports in a region that is
moving toward clean energy . To make the most of this opportunity, Nepal will need clear policies
and a well-defined roadmap for integrating BESS into its power system . At the same time, it will
be unrealistic to expect costs similar to India for initial projects in Nepal . Costs in Nepal would
be 15-20% higher than India, depending on nature of procurement and risk sharing .

6. Existing Policy and Regulatory Framework of Nepal

The policy and regulatory landscape governing tariff determination in Nepal is rooted in the Elec-
tricity Act, 2049 (1992), the Electricity Regulatory Commission (ERC) Act, 2074 (2017) and
the National Electricity Grid Code 2079(2023) . Together, these acts provide the foundational
legal mechanisms for determining electricity tariffs, regulating electricity sale and purchase, and
enabling new project developers—including Distributed Energy Resources (DER) players—to
engage with the system . Following Table 2 summarizes key provisions from these frameworks
pertaining to BESS:

ToRIA-TRTER (Frga Fram st crrfer) [RERS




Table 2: Summary of Existing Policy & Regulatory Frameworks

Framework

Electricity Act
(Nepal)

Section

Section 11

Relevant Provisions

Details royalty payments to GoN: Rs . 100/kW + 2%
of avg . tariff for first 15 years; Rs . 1,000/kW + 10%
thereafter . Provides long-term fiscal certainty for the
government .

Electricity  Act
(Nepal)

Section 16

Authorizes GoN or licensees to recover electricity tar-
iffs and associated charges from consumers, based on
assessments under Section 17 .

Electricity  Act
(Nepal)

Section 17

Mandates a Tariff Fixation Commission to determine
tariffs based on cost-reflective parameters (deprecia-
tion, CPI, returns, royalties, etc .) and allows consum-
er classification for differentiated tarift structures .
Licensees cannot charge beyond approved rates .

Electricity  Act
(Nepal)

Section 18

Grants tariff-setting autonomy to isolated/off-grid dis-
tribution systems . May be applicable to remote RE
and storage projects, and potentially to grid-scale
BESS, subject to regulatory interpretation .

Electricity  Act
(Nepal)

Section 21

Governs GoN'’s bulk electricity procurement for the
national grid . Prices must allow full investment re-
covery within 25 years, using methods such as avoided
cost or average tariff percentages .

National Elec-
tricity Grid Code
(2079)

Section 1 .4

Defines generation roles and assets in a technology-ag-
nostic way, allowing classification of BESS as gener-
ating units .

SRAON TRIA-T T (fagga Frm st eifies)




Empowers ERC to approve tariffs, regulate electrici-
ty transactions, and authorize agreements . Considers
O&M, capex, debt, returns, surcharges . Can prescribe
wheeling charges and temporary surcharges .

Electricity Reg-
ulatory Commis- | Section 13
sion (ERC) Act

A review of relevant policy and regulatory mechanisms indicates the following Figure 9:

There are no legal barriers to recognizing ESS, including BESS, as electricity

generators.

Entities setting up BESS would be required to obtain a generation license,
and once licensed, they would be treated as generation licensees under the
existing legal framework

All regulatory provisions applicable to traditional generation licensees would
extend to BESS licensees as well

The law empowers the ERC to regulate electricity from BESS, granting it oversight
L authority similarto that exercised over conventional power generators.

Figure 9: Key Takeaways from Existing Frameworks

7. Recommended Interventions: Promotional Measures, Value
Streams, Business Models, and Tariff Structures

This section outlines strategic pathways to facilitate the successful adoption of BESS in Nepal
. It emphasizes key promotional measures to stimulate market growth and presents a proposed
roadmap to support the deployment and integration of BESS within the national power system .

6 .1 Financial Incentives

For emerging markets like Nepal, where storage deployment is still in its early stages, drawing
insights from India’s approach can help overcome initial cost barriers and build a strong foun-
dation for long-term market development . For instance, high upfront costs need VGF, capital
subsidies, and tax breaks . Financial incentives and legal clarity can attract private investment,
enable pilots, and trigger cost reductions through competition and localization .

6 .2 Value Streams

BESS provide a strategic solution to energy challenges by storing excess energy during low-de-
mand periods and delivering it during peak times . This supports domestic energy balance, re-
duces import reliance, and enhances grid stability and self-sufficiency . With the ability to unlock
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multiple value streams, BESS aligns with Nepal’s vision for a resilient, low-carbon energy future .

Globally, BESS is recognized for the following value streams (Figure 10):

Energy Arbitrage Buy low, sell high—charge during off-peak and discharge during high-
price periods

DSM Charges Reduction
Minimize deviation penalties and improve grid frequency regulation

Peak and TOD Charge
Reduction sLower demand charges by shifting consumption away from peak hours
Ancillary Services
Support grid balancing through SRAS and TRAS
Curtailment Costs
Reduction eStore surplus generation instead of wasting it; discharge during deficits
Peak Shaving & Load
Shifting Reduce grid stress and avoid peaker plant use

Capacity Market
Mechanism

*Receive payments for capacity availability, even without active
generation

Figure 10 Most Common Value Streams for BESS .

BESS provides valuable benefits for both consumers and utilities, offering cost savings, reliabili-
ty, grid services, and flexibility, making it a key element of modern power systems . While value
streams like ancillary services and capacity market mechanisms will take time and regulatory
intervention before being implemented in Nepal’s power market, several near-term opportunities
can improve grid efficiency and financial sustainability .

The immediate focus should be on reducing peak demand, reduce interruptions and man-
aging Time-of-Day (TOD) charges, particularly in high-demand sectors, by shifting energy use
from peak to off-peak periods to reduce costs and congestion . Deploying BESS in large RE
projects will minimize curtailment by storing excess energy . BESS can also enable energy
arbitrage, optimizing costs and stabilizing the grid . Additionally, co-locating BESS with solar
power projects would also provide a valuable value stream of addressing solar intermittency .
By storing excess energy during peak sunlight hours, BESS ensures a more reliable energy supply
during low generation or high demand, enhancing solar efficiency . To fully utilize co-located so-
lar + BESS, Nepal should expand its role beyond energy arbitrage and curtailment cost reduction,
integrating it into peak shaving and load shifting strategies to further optimize grid performance .

6 .3 Contracting Models

A range of business models have been explored to enable BESS deployment in Nepal (Figure 11),
each tailored to different ownership structures, revenue streams, and risk-sharing mechanisms .
These models include Power Purchase Agreements (PPAs), capacity contracts, Energy-as-a-Ser-
vice (EaaS), leasing arrangements, and Build-Operate-Transfer (BOT) models . Among these,
PPA-based models are particularly recommended during the initial phase of the market de-
velopment . Their relative simplicity, established legal structure, familiarity among investors and
financial institutions make them a bankable option that can accelerate early adoption of BESS .
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As the sector matures, Nepal can gradually diversify its con-
tracting models . For instance, co-located BESS—yparticularly
with solar or run-of-river hydro generation—can benefit from
capacity contracts or BOT arrangements, which offer greater
alignment between generation and storage assets and allow for

PPA

longer-term performance-based partnerships . These models sor By

can also support more complex use cases that may emerge as oS Comact Contract
. n ]

grid management needs evolve . Mecharisms

6 .4 Tariff Structures and Regulatory Reforms

Lease
Drawing from India’s experience with BESS tariff frameworks, ey Feas
the Working Group analysed the following options for determi-
nation and adoption of tariff as below:
Annuity based tariff (Indian [1 Ct/MW) Figure 11 BESS Contracting Mech-
i.  Single part tariff (in Indian [1/kWh) anisms .

ii. Two-part tariff consisting of fixed charge and charging energy cost
iii. Two-part tariff consisting of fixed charge and Indian [/cycle
iv. Three-part tariff consisting of fixed + energy + ancillary charge

To support BESS deployment in Nepal, the ERC should initiate a formal tariff determination
process that ensures cost recovery and incentivizes market participation . Early tariff structures
may include annuity-based tariffs in NPR Ct/MW/month, single-part energy tariffs in NPR/kWh,
or two-part tariffs combining fixed charges with NPR/cycle components . This will require revi-
sions to existing tariff regulations to formally include BESS and reflect its value streams—such
as availability, reliability, and time-of-use benefits—within the pricing framework .

6 .5 Key Options for Nepal for successful BESS Integration

Nepal stands at a critical juncture in its clean energy transition, with BESS poised to play a key
role in enabling a reliable, resilient, and RE-powered grid . Achieving this will require coordi-
nated efforts across policy, regulation, and finance .

The Energy Development Roadmap 2081 (2024) marks a significant step, with one of its 81
strategies tasking the ERC with determining purchase and sales rates for grid-connected solar
PV systems with storage developed by the private sector . This signals a clear intent to integrate
BESS into the national energy framework . With its emphasis on RE expansion, grid reliability,
and supportive regulatory structures, the Roadmap sets a strong foundation for BESS to support
demand-supply balancing, grid stability, and energy export ambitions in Nepal’s evolving power
sector .

In light of the above, the following strategic actions are proposed below in Figure 12:
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In conclusion, with a well-coordinated national effort—backed by clear regulations, strategic
incentives, robust business models, and sustained capacity-building—Nepal can successfully in-
tegrate BESS into its power system . This approach will not only strengthen grid reliability but
also ensure that the country fully harnesses the potential of its RE resources, paving the way for a

O Analyze techno-economic needs for PHS and BESS

O Cowver future energy scenariosfor 2030, 2035, and 2045
Conduct ESS

Planning balancing needs
Studies

O Consider peak demand, seasonal variability, generation mix, and regional

O Deploy pilots across diverse regions, incl. Himalayas
O Test performance, climate resilience, and system integration

2B o ncights will guide towards large-scale deployment

Projects

O Develop contracts for standalone/co-located ES5

Storage
Contracting

O Develop frameworks to attract private investments and include risk-sharing

O Initiate tariff determination for ESS

WIEEES =R O Reflect time-of-use and performance incentives
Tariff
Processes

O Classify ESS as a separate asset
Update Tariff D Ensure fair cost recovery and grid service recognition

Regulations

O WGF canenable early adoption and local capability building
(s el o O Offset high BESS costs through VGF
Scheme

Figure 12 Strategic Actions for ERC . Nepal .

secure and sustainable energy future .
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Power Qutages, Prevailing Maintenance
Strategies and Future Direction
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Nepal has abundant hydropower potential and the maximum utilization of resources are always
desired for . There is a growing pressure for the country to focus on the efficient generation and
utilization of electrical energy . However, the pressing challenge of the utility in the near future, as
it plans, will be to maximize the consumption of electrical energy produced . Therefore, an effort
to overcome the aforementioned has been put in place by promoting electric mobility, electric
cooking and rapid industrialization . This will ultimately help Nepal to achieve its goal to be a net
zero emission nation by 2045, which it announced in the COP26 conference held in Scotland in
October 2021, and was welcomed by the nations around the globe .

However, a high rate of electricity demand or consumption needs a stable and continuous supply
of electrical power to consumers, which is not the current case in Nepal . Most of the hydro-
electric plants under the ownership of NEA fare badly when it comes to the round-the- clock
availability of the power generating facilities . Most of these power generating facilities are built
with world-class machinery and with the participation of highly competent civil and electro-me-
chanical contractors, they suffer from poor upkeep and timely application of maintenance proce-
dures thereby making these facilities unavailable for durations longer than that of similar capacity
plants in other countries .

Nepal has been trading electrical energy from the Indian energy market independently and selling
electricity to Bangladesh in the recent times . It has been a long- due wish for Nepal to sell its
abundant hydro energy to its neighbors and these events of successful cross-border power trade
has been seen as a major first step towards the fulfilling of this wish . However, if the problem of
frequent power outages prevails, Nepal risks being an unworthy energy partner for these nations
. Moreover, this could also lead to a financial shortfall, which is exactly opposite of the primary
objective of the energy trade .

Therefore, ensuring a reliable electricity network with zero or negligible power outages is what
the Nepali utility sector should primarily aim for, at the moment . This can be done by making
each component of the power system robust enough so that they are minimally affected by the
internal and external disturbances, thereby avoiding breakdowns and shutdowns . It is not only
essential to address the issue of unreliable electricity network because of the aforementioned
increased consumption and energy trade aspect, but it is also critical because of the immense eco-
nomic burden caused by the power outages on both the consumer and the utility .

Power Outages

Normally, electricity power cuts or outages can be classified into planned and unplanned outages

. In planned outages, the information about the power failure is known to both the utility and the
consumers, whereas there is no prior information about the unplanned outage . This happens due
res and other problems in the equipment of the electrical system, including the

m@mmmm@mm Planned power cuts often occur during mainte-

TIance w g power plants, transmission systems, and distribution systems . Unplanned
outages inly caused by the faults that can occur in any subsystem or component of the




power system, for instance, generator, transformer, transmission line, distribution line, switch-
gear, etc . Initial predictions of some faults can also be made, while faults such as short circuits
in transmission and distribution lines are caused by bad weather such as strong winds and storms
can be unpredictable .

As already mentioned, the economic burden caused by such failures is immense, both for the util-
ity and the consumer, especially the industry . For the utility, generation failure means less energy
produced and thus less energy sold leading to financial loss . On the other side, frequent power
failure will, on one hand, lead to the damage of the equipment and, on the other, lead to reduced
production and thereby other financial losses to the industry . According to a report published in
2003, the economic burden on the industries due to frequent planned outages was estimated to be
0 .14 USD per kWh, and that for the unplanned outages was 0 .49 USD per kWh (USAID-SA-
RI/Energy Program 2003) .

In addition to the loss in production and the cost of equipment maintenance, industrial consumers
are also subjected to the economic burden of installing alternate energy source like diesel plant
. This, on one hand, has an adverse effect on the environment, and on the other hand, leads to
higher operational cost . According to a report published by the World Bank, the online financial
service provider company e-sewa had been spending about NRs 2 lakh to run their diesel plant to
ensure uninterrupted in their service during the period of power outage due to the loadshedding
. Although this is not entirely linked to the failure of generators, one can estimate the financial
impact such breakdown has on consumers . Another report by the World Bank published in 2018
stated that the load shedding caused a deficit of about 11 billion US dollars in Nepal's GDP .

The high rate of electricity demand needs a stable and continuous supply of electrical power to
consumers . Thus improvement of the operational performance of a national electric supply is
important for its economic and social developments . Furthermore, faults inherent within the long
operation of the generating station and aging of their associated equipment like generators and
transformers typically result in the shutdown of the plant and lead to the interruption of power
. Moreover, some faults are directly linked to the safety of the personnel working at the power
station .

Although power failures can be attributed to several components in the power system, the break-
down of the hydro-generators and transformers due to various faults turns out to be more ex-
pensive, if the fault is not identified before the occurrence . The reason is that once a breakdown
occurs, it might take several days to diagnose and maintain the machine . Moreover, in a hydro-
power plant the generator and the transformer are codependent such that if one fails, the generated
power cannot be transmitted to the end-consumers . Therefore, identification and the rectification
of the hydro-generator and transformer faults is very important to avoid the longer breakdowns .

Prevailing maintenance practices

Reactive maintenance has been the dominant maintenance strategy in the Nepali utility sector
for a long time . This strategy involves the rectification of the fault issues only after they occur .
Although this maintenance strategy might look inexpensive in upfront, the high financial deficit
due to the unplanned downtime often makes it an expensive strategy .

While reactive maintenance strategy has been dominant in the Nepali utility sector, it has come to
notice that NEA and other private power producers have also adpoted a preventive maintenance
strategy such that several scheduled condition monitoring tests are performed on its generators
and transformers . These tests, which are also suggested in the guidelines prepared by the Depart-
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ment of Electricity Development, are supposed to be performed with an intention to “prevent”
problems or failures before they take place by following routine and comprehensive maintenance
procedures .

However, these offline tests do not indicate several other existing abnormalities in the generators
. In the preventive maintenance strategy, the machines are overhauled routinely regardless of the
condition of the machines or their parts . This involves the scheduling of routine shutdown even if
they are not required . This strategy may reduce the occurrence of failures but it also leads to the
increased maintenance costs due to the first, financial deficit due to unnecessary plant shutdown,
and second, replacement of machine parts even if it is not required .

Therefore, it necessitates the need of a updating the maintenance strategy used in the hydropower
stations in Nepal so that the number of downtimes due to faults and the duration of the downtime
is significantly redueced .

Real-time condition monitoring

Condition monitoring is a process where the health of the equipment, for instance, generators
and transformers, is monitored for signs of deterioration . With the information about the health,
the maintenance activities can be better planned, and the downtime can be reduced, eventually
reducing the costs . Generally, the monitoring of the voltages, currents, vibration, and tempera-
ture can reveal abundant information about the health of the machine . When the parameters are
monitored in real-time and the maintenance is planned based on the monitored data, this strategy
is called condition-based maintenance . Condition-based maintenance involves monitoring the
current condition of equipment or systems using various sensors, measurements, and data col-
lection techniques . Maintenance actions are then scheduled based on the observed condition or
predetermined thresholds .

The real-time data collected together with the historical data including sensor data, maintenance
records and other relevant information can be further utilized such a way as to obtain advance
warning of a failure, significant cost savings can be obtained by avoiding unnecessary repair work
. Such an approach is known as predictive maintenance . Predictive maintenance is the process
of monitoring the health of the machines in real-time in order to predict the occurrence and the
severity of the failure . With the prior information of the failure, maintenance can be planned and
there is an opportunity to change only those parts that are prone to immediate damage or deterio-
ration . With this strategy, unplanned downtime of the unit is reduced or eliminated and the risk of
catastrophic failure is mitigated . The working idea of this strategy is shown below:
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Investment Vs Return

While the initial outlay for the condition monitoring and predictive maintenance implementation,
including the sensor installation, data acquisition hardware and software, personnel training, etc
., can be significantly high, the long-term benefit often outweigh these costs . This cost saving
can be attributed to reduced unplanned downtime, where some studies suggest 30-40% reduced
downtime . Other than the reduced downtime, optimized maintenance scheduling and resource
allocation, extended equipment lifetime, and lower spare-parts inventory costs are other factors
that comes to play . Some reports indicate the reduction of the maintenance costs by 25-30% com-
pared to reactive maintenance and 8-12% compared to preventive maintenance . The long-term
savings in operation and maintenance costs and the increased reliability and the availability of
generating stations typically result in a substantial return on the initial investment .

In conclusion, the strategic and effective implementation of modern maintenance strategies and
standards will represent a paradigm shift in ensuring reliable electricity, by directly addressing
the core problem of prolonged downtimes . By continuously monitoring the health of the critical
equipment, potential failures can be detected and addressed proactively, minimizing the need for
extensive and unplanned outages . This is crucial to achieve the goal of maximum utilization of
our abundant hydropower potential further moving closer to the net-zero emission target .
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Dispatching and Scheduling of Power, its
importance and the role of Load Dispatch
Centre

Ms . Ranju Pandey !

1. Introduction

Load Dispatch Centers LDCs are like the “control towers” of the power grid (Kulkarni, 2010) . In
Nepal, the Load Dispatch Center (LDC) under NEA (Nepal Electricity Authority) is responsible
for Real-time balancing of generation and load . The Load Dispatch Centers are responsible for
ensuring grid frequency and voltage stability, managing power imports/exports, integrating vari-

able renewable energy sources, handling outages and emergencies and more (Hasan Prishtina,
2023).

Since there are number of challenges to supply electricity, production must be aligned with de-
mand . Because demand varies significantly across the day, week, and seasons, generation costs
differ widely, and both expected and unexpected transmission network conditions impact opera-
tions, all these factors must be considered when selecting generating units for dispatch . In order
to deliver a reliable supply of electricity, scheduling and dispatching plays an essential role

Scheduling refers to planning which power plants will generate electricity, how much, and when
based on forecasted demand, generation availability (especially variable renewable energy like
solar/wind), and grid constraints . (CERC INDIA, 2015)

Dispatching is the real-time operation of turning those scheduled plans into action . It adjusts
generation outputs to balance supply and demand second-by-second . (Yang1, 2023)

Dispatch and scheduling are essential pillars of a reliable, economical, and sustainable power sys-
tem (Electric Power System Planning, 2021) . In Nepal, where the system is rapidly evolving with
greater renewable integration and regional connectivity, ensuring grid reliability, enabling effi-
cient power trading, and optimizing the use of hydro and solar resources are increasingly critical .

2. Importance of proper dispatching and scheduling

Efficient Use of Resources

Nepal has a mix of run-of-river hydro, reservoir-based hydro, and now solar power . Proper sched-
uling helps maximize water use during dry seasons and prioritize cheap generation (Adhikari,
2021) . Integration of Variable Renewable Energy (VRE) is very challenging as more solar power
is going to be added in the system (Emmanuel Ejuh Che 1, 2025) . With the increase of variable
renewable energy and hydropower (Mainly ROR plants) in the system, scheduling has become
more critical to manage fluctuations and uncertainty . Therefore, real-time dispatch should re-
spond to sudden changes in solar output (e .g ., clouds or sunset) . (Emmanuel Ejuh Che 1, 2025)

Maintaining Grid Stability

1 The authoress is assigned to the Nepal Electricity Authority in the capacity of Director .-- Editors
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Nepal’s grid is relatively small and highly sensitive to imbalances . Effective dispatching is cru-
cial to maintaining voltage levels, especially during peak and off-peak load hours, while manag-
ing transmission outages remains a significant challenge . Nepal’s geography makes the moun-
tainous regions ideal for hydropower generation . However, since most of the load is concentrated
in the lower Terai belt, this requires constructing long transmission lines through difficult terrain,
making repair and maintenance challenging . During the wet seasons, voltage is typically high
on the generation side and low on the load side . Furthermore, Nepal's grid is highly vulnerable to
natural calamities and line constraints, such as overloading, making it essential to maintain grid
stability and ensure quick restoration in case of system failures . (Hongchen)

Import/Export Coordination

Nepal is involved in the import and export of electricity with India . Recently with the increase
of hydropower generation, Nepal is also exporting power to Bangladesh through Indian grid
and tripartite agreement . In this context, precise scheduling is crucial to avoid penalties under
cross-border power trading agreements and ensure reliable supply during shortages or surpluses .

However, Nepal Electricity Authority have done Power Purchase Agreements with the Indepen-
dent power Producer, making it mandatory to prioritize these plants . Additionally, the dispatch
system encounters significant challenges, including limited automation and frequent forecasting
errors, especially with renewable energy and hydropower . This is compounded by the ongoing
decline in discharge levels, driven by the impacts of global warming .

3. Responsibilities of the System Operator

Like other countries, Nepal's System Operator primarily focuses on developing daily and re-
al-time generation schedules based on demand forecasts and generator availability . Additionally,
coordinating with generators and distributors to collect the necessary data for scheduling is a key
responsibility . Furthermore, operators manage the real-time dispatch of electricity to ensure sta-
bility and meet demand . (Yang1, 2023)

a) Generation Scheduling Principles

The major principle of scheduling the generation is Merit Order Dispatch . This prioritizes the
dispatch of electricity from generators based on cost-effectiveness and efficiency . Similarly,
the generators need to do the Availability Declaration . That means the Generators are re-
quired to submit their available capacity and maintenance schedules to the System Operator .
Outage planning is mainly to minimize disruptions and maintain grid reliability . (Hongchen)

b) Dispatch Procedures

Dispatching involves real-time monitoring, which includes continuous observation of grid
conditions to make necessary adjustments . Additionally, emergency handling requires the
implementation of predefined procedures to restore normal operations promptly . To ensure
coordinated actions, sound communication protocols are essential for effective communica-
tion between all stakeholders . (The Scheduling and Chapter 3: The Scheduling &)

4. Importance of Load Dispatch Centre in Power Dispatching:

The Load Dispatch Centre plays a crucial role in maintaining real-time grid balance by matching
generation with load demand, preventing overloading or underutilization of resources . (Kamboj,
2024) . It also determines which power plants to operate based on factors such as cost, availabil-
ity, fuel type, and demand patterns . A key responsibility is ensuring that frequency and voltage
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stay within permissible limits, and responding quickly to faults or load imbalances to prevent grid
collapse . Additionally, the Centre manages the variable nature of solar and wind generation, fore-
casting output, and adjusting reserves accordingly . The Centre also coordinates responses during
emergencies, handling issues like generator trips, line faults, or extreme weather events . As the
nerve center for SCADA (Supervisory Control and Data Acquisition) systems, the Centre facili-
tates communication and control between power generators, substations, transmission operators,
and market participants . Effective coordination during emergencies is essential for managing
contingencies and initiating load shedding to prevent blackouts . In essence, the Load Dispatch
Centre is the brain of the power system, ensuring electricity flows reliably and efficiently, espe-
cially in grids with high renewable energy shares . (Rexhepi, 2024)

5. Economic Dispatch Practices
1. Conventional Economic Dispatch (Manual or Centralized):

ii.  This method is primarily used in vertically integrated utilities . The Load Dispatch Centre
dispatches generators based on marginal cost . (Farsi, 2015)

iii.  Security-Constrained Economic Dispatch (SCED):

iv.  In this approach, both generation costs and network security constraints are considered (e .g
., line limits, N-1 conditions) . (Sonee, 2024)

v.  Security and Emissions-Constrained Economic Dispatch (SECED):

vi. SECED is an advanced version of Economic Dispatch (ED) that not only aims to minimize
the cost of power generation but also incorporates grid security constraints and environmen-
tal emissions . (Chattopadhyay, 2025)

vii. Real-Time Market-Based Dispatch:

viii. Dispatch is based on real-time market bids from generators . The lowest-cost bids are dis-
patched first (merit order) .

ix. Decentralized or Quota-Based Dispatch:

X.  This method is not purely economic and follows fixed quotas or must-run instructions for
certain generators . The cost is not fully optimized .

11. Conclusion and Recommendations

The Load Dispatch Centre of Nepal primarily dispatches generators based on their availability
and the system's operational requirements . The country's energy mix is predominantly composed
of hydropower, with 96% of its electricity generated from hydropower plants . Furthermore, 65%
of the power is generated from Run-of-River plants, which are the must run plants, with genera-
tion levels fluctuating according to seasonal variations . Most of the power purchase agreement
are based on feed in tariff, and these agreements pertain to must run generators . Although, Nepal
dispatches PROR (Peak-Run-of-River) plants and storage plants in an economically and efficient
manner, the country’s dispatch system is not fully optimized .

However, Nepal’s power system is evolving rapidly, with increased hydropower penetration,
growing cross-border electricity trade, and efforts to integrate solar (VRE) . Therefore, to manage
secure dispatch when run-of-river plants and Solar PV power fluctuate due to with the changes
in discharge and solar intensity, respectively, it is essential to optimized use of storage hydro, IPP
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projects, and imports/exports while maintaining voltage and frequency stability . Furthermore, it
is essential to coordinate dispatch while considering grid constraints, particularly in relation to
transmission bottlenecks and remote generation sources .
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Hydropower Cost Benchmarking

| A
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Introduction

Nepal possesses substantial hydropower resources, and its power system heavily relies on hy-
droelectric generation . This abundant potential not only holds the promise of meeting Nepal's
domestic energy needs but also positions the country to contribute significantly to the growing
clean energy demands of regional markets . However, despite this vast resource, Nepal has only
developed a fraction of its total hydropower capacity . While recent years have seen an increase
in hydropower generation, it still falls short of meeting peak demand periods, leading to potential
energy shortages

Robust hydropower cost benchmarking is an indispensable tool for the electricity regulator in Ne-
pal . It provides the necessary transparency and data-driven insights to effectively fulfill its core
mandates . By establishing reliable cost benchmarks, the regulator can:

= Ensure Fair Tariff Setting: Benchmarking enables the evaluation of cost claims from hy-
dropower developers, facilitating the establishment of tariffs that are both remunerative for
investors and affordable for consumers, preventing price gouging and fostering a sustainable
energy market .

= Promote Efficient Project Development: By providing a clear understanding of typical and
efficient cost structures, benchmarking encourages developers to optimize project design and
execution, minimizing unnecessary expenditures and ultimately leading to lower electricity
costs .

= Facilitate Informed Decision-Making: Reliable cost data empowers the regulator to make
informed decisions regarding project approvals, tariff adjustments, and the overall planning of
the power sector, ensuring alignment with the least-cost generation expansion plan .

= Enhance Transparency and Accountability: Publicly available cost benchmarks increase
transparency in the hydropower sector, fostering accountability among developers and build-
ing trust with consumers .

= Attract Sustainable Investment: A transparent and predictable regulatory environment, un-
derpinned by sound cost benchmarking, can attract responsible and long-term investments in
Nepal's crucial hydropower sector .

= Monitor Sector Performance: Tracking project costs against established benchmarks allows
the regulator to monitor the efficiency and competitiveness of the hydropower industry over
time, identifying areas for improvement and policy adjustments .

The cost and technical characteristics of hydropower projects vary significantly based on site-spe-
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cific conditions . These variations arise primarily from differences in river profiles, geological
formations, hydrological patterns, and other environmental factors . For instance, the steepness
of the terrain, the type of rock formations, and the river’s flow rate directly influence design com-
plexity, construction challenges, and overall project costs . Given these site-dependent differenc-
es, establishing benchmark costs for hydropower projects is essential for effective cost estimation,
planning, and comparison .

Therefore, there is a need to establish the cost benchmarks for hydropower projects by disaggre-
gating costs into individual components (e .g ., civil works, electromechanical equipment, land
acquisition) and categorizing projects according to type (e .g ., run-of-river, reservoir), size (gen-
erating capacity in MW), and head .

The typical cost breakdown for hydropower projects is as follows:

= Civil Works (40-60% of total cost): This category includes the construction of the dam and
reservoir, water conveyance system, powerhouse, and tailrace channel .

= Electromechanical Equipment (15-25% of total cost): This includes turbines and generators,
transformers and switchgear, and control and automation systems .

= Transmission Infrastructure (5-15% of total cost): This covers substations and transmission
lines .

= Environmental & Social Costs (5-10% of total cost): This category includes land acquisition
and resettlement, as well as environmental mitigation measures .

= Engineering & Project Management (5—10% of total cost): This encompasses feasibility stud-
ies and design, along with project supervision .

= QOperation and Maintenance: These are ongoing costs required to keep the plant operational
and include personnel and labor, routine maintenance, major overhauls, dam safety and mon-
itoring, and sediment management .

Method

There are two primary approaches to hydropower cost benchmarking: industry cost benchmark-
ing and peer cost benchmarking . Industry cost benchmarking evaluates hydropower costs within
a broader industry framework, while peer cost benchmarking compares the costs of similar hy-
dropower projects within a specific country . In the case of Nepal, peer cost benchmarking is the
more appropriate approach, as it provides a localized cost comparison that accounts for regional
factors and project-specific conditions .

There are two complementary approaches to for the cost driver analysis First, an aggregate ap-
proach will examine the total cost of the project, identifying the key factors that influence overall
cost . This provides a broad perspective on cost dynamics and helps identify the overall link-
ages . Second, a disaggregated approach will analyze individual cost components, such as civil
works, electromechanical equipment, transmission infrastructure, and environmental mitigation
measures . This detailed breakdown will offer deeper insights into the specific cost drivers of each
project component, enabling more precise benchmarking .

a) Aggregate Method

Under the aggregate approach, energy density and linear power density is related to the overall
cost of hydropower . The Energy density of a hydropower plant is a measure of its efficiency in
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converting available water flow into electricity . It is typically expressed in kWh per cubic meter
(kWh/m?) of water used . The Linear power density is a measure of how much hydropower can
be generated per unit length of a river . It helps assess the energy potential along a stretch of a
river and is useful for evaluating hydropower feasibility .

Empirical Relationship Between Energy Density and Cost
Energy Density (ED) in hydropower is defined as: ED = E/V
Where:

= ED = Energy Density (MWh/m?)

= E = Annual Energy Output (MWh/year)

=V =Total Volume of Water Used (m?/year)

Alternatively, from the hydropower equation: ED=npgH
Where:

= 1 = Turbine Efficiency (~0 .85)

= p = Water Density (1000 kg/m?)

= g = Qravitational Acceleration (9 .81 m/s?)

= H = Head Height (m)

The Levelized Cost of Energy (LCOE, $/MWh) can be expressed as:
LCOE=)(Ct+O0t)/> (Et)

Since Energy Density (ED) affects total energy output (Et), an empirical inverse relationship has
been observed:

LCOE=a-ED™

where: a, b = Empirical coefficients based on hydropower case studies . Typically, a range
between 80150 and b is generally 0 .4 to 0 .6, depending on project type . From global hydro-
power projects, the following trends have been observed:

Energy Density (MWh/m?) LCOE ($YMWh)

0.0001 MWh/m? 120 $/MWh
0.0005 MWh/m? 85 $/MWh
0.001 MWh/m? 60 $/MWh
0.005 MWh/m? 40 $/MWh

Empirical Relationship between Linear Power Density and Cost

Linear Power Density of a hydropower is defined as: P, = P/L
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or expanding from the hydropower equation: P, =npgQH/L
Where:

= P, = Linear power density (W/m or MW/km)

= P =Total available hydropower (W or MW)

= L= Length of the river stretch (m or km)

= Q= Flow rate (m?/s)

= H = Head (m) or total drop in elevation over length L

From empirical studies and cost benchmarks of hydropower projects worldwide, researchers
have observed an approximate inverse power-law relationship between Linear Power Density
(PL, MW/km) and Levelized Cost of Electricity (LCOE, $/MWh):

LCOE=a-P ™
Where:
e LCOE = Levelized Cost of Energy ($/MWh)
e P, = Linear Power Density (MW/km)
e a, b= Empirical coefficients (determined from real-world data)

Typically, a range between 80—150 and b is generally 0 .3 to 0 .6, depending on regional factors
and plant design . From global hydropower project data, the following trends have been ob-
served:

Linear Power Density (MW/km) LCOE ($/MWh)

5 MW/km 120 $/MWh
10 MW/km 85 $/MWh
20 MW/km 65 $/MWh
40 MW/km 50 $/MWh
80 MW/km 40 $/MWh

b) Disaggregated Method

To gain a more granular understanding of cost drivers, a disaggregated approach focuses on es-
tablishing empirical relationships between individual cost components and key project attributes
specific to Nepal . The project attributes influencing hydro power project costs within Nepal,
including:

= Available head,
= underground/surface works

= hydrology,
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= distance from the load center .

= Geological and geotechnical risks

= Environmental and social mitigation costs

= Access and logistics costs

= Impact of climate change (e .g ., glacial melt, altered river flows, monsoon flooding)

= Regulatory and permitting complexities

Conclusion

This paper has underscored the critical importance of robust cost benchmarking for the sustain-
able development of Nepal's significant hydropower resources . As Nepal strives to expand its
generation capacity through a least-cost generation expansion plan and establish fair tariffs for
independent power producers, accurate and context-specific cost benchmarks are indispensable .

The analysis highlights the limitations of relying on aggregated cost figures due to the inherent
variability of hydropower projects based on site-specific conditions . To address this, the paper
proposes a two-pronged approach: aggregate benchmarking using energy density and linear pow-
er density as key indicators, and a more detailed disaggregated benchmarking method that exam-
ines individual cost components in relation to critical project attributes relevant to Nepal's unique
geographical and developmental context .

Moving forward, the establishment of a comprehensive database of historical and ongoing hydro-
power projects in Nepal, coupled with rigorous data collection and analysis, is essential for devel-
oping reliable empirical coefficients for both aggregate and disaggregated benchmarking . This
localized data will enable more accurate cost projections, facilitate better investment decisions,
and ultimately contribute to a more efficient and affordable expansion of Nepal's hydropower
capacity, supporting its energy independence and its potential role as a regional clean energy pro-
vider . Further research should focus on quantifying the impact of the identified cost drivers and
refining the empirical relationships to create practical and user-friendly cost benchmarking tools
for stakeholders in Nepal's hydropower sector .

In essence, hydropower cost benchmarking equips the electricity regulator with the evidence-based
framework needed to create a stable, efficient, and equitable hydropower sector that serves the
best interests of both the nation and its consumers .
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TARIFF-INDUCED FINANCIAL DISTRESS IN COMMUNITY
RURAL ELECTRIFICATION ENTITIES OF NEPAL'

Prof . Dr . Ram Kumar Phuyal* and Er . Sher Singh Bhat®

Abstract

This study diagnoses both intrinsic and extrinsic factors behind the financial distress of Commu-
nity Rural Electrification Entities (CREEs) in Nepal . Intrinsic factors include the legal incapacity
of CREE:s to file their own tariff cases and their consumer portfolio, which is dominated by highly
subsidized categories, creating a mismatch with the Nepal Electricity Authority (NEA) frame-
work . Extrinsic factors are identified as regulatory oversights and implementation gaps under the
Tariff Order 2021 concerning Community Wholesale Consumers .

To address these issues, the study recommends several corrective measures . First, a legal frame-
work should be developed to allow CREEs to file individual or collective tariff cases . Until
such a legal arrangement is enacted, CREEs must adapt to existing conditions . Second, extrinsic
regulatory oversights should be rectified: the minimum charge should be based on the number of
bulk metered offtake points ("n x 30"), energy charge exemptions should account for distribution
losses (set at "N x 25" units), a flat energy charge of Rs 6/kWh should apply beyond the exempt-
ed volume for both MV and LV consumers, and NEA should issue a single consolidated bill per
CREE.

For CREEs that remain financially unsustainable despite these adjustments, an administrative
option to shift from the Franchisee Model to a Service Contract Model should be provided . If
viability is not achieved even then, CREEs should exit, transferring assets to NEA with reim-
bursement of their financial contributions . In the long term, the government is advised to restruc-
ture the rural distribution sector by establishing a Rural Electrification Board (REB), allowing
CREE-specific tariffs . Additionally, to boost electricity consumption and substitute fossil fuels, a
distinct tariff policy separating rural and urban consumers—modeled after Thailand’s successful
practice—should be introduced .

Keywords:

1 This is the extracted version of the study we conducted in the initiative of GIZ and ERC . We acknowl-
edge the technical support of GIZ and its experts engaged in the study .

2 Dr. Phuyal is an expert professor of economics, development planning, and public policy analysis at
Centre for Economic Development and Administration (CEDA), and former senior member of National
Planning Commission of Government of Nepal .
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CREEs, Financial Sustainability, Tariff Regulation, Rural Electrification, Nepal Electricity Au-
thority, Descriptive and Inferential Analysis

1. Introduction

1.1  Community Rural Electrification in Nepal: Why It Matters

About 40% of country’s population had access to electricity before the political change of 2047
BS (1990 AD) in Nepal . New political leadership was facing immense pressure from people for
electrification in their respective areas, but the responsible public utility was not able to meet
these heightened aspirations of people . Ultimately, Nepal Electricity Authority (NEA) decided to
involve local communities for participative electrification and issued Community Electrification
Bylaws 2060 (2003) as legal framework to facilitate the idea participative electrification by com-
munities . Accordingly, communities contributed financially, physically and morally to accelerate
electrification and many unnoticed localities that were never in priority of NEA for electrification
managed access to electrification . With this background, a formally organized group of people
representing a local community for participative electrification is recognized as Community Ru-
ral Electrification Entity (CREE) . Efforts of CREEs played a vital role in expanding electrici-
ty access to marginalized communities, significantly contributing to Nepal’s rural electrification
progress . Today, approximately 600,000 households, mostly in remote and rural areas, benefit
from electricity service through the participatory electrification movement led by CREEs . Their
contributions have been instrumental in achieving Nepal’s national electricity access rate of 98%,
a milestone widely acknowledged by the government, NEA, and beneficiary local communities .
Access to electricity in these regions is not only a matter of social justice but also a fundamental
human right made possible through the dedicated and diligent efforts of CREEs .

Initially CREEs emerged as social mobilizers for accelerated rural electrification in remote locali-
ties but later they undertook the management of electricity distribution services in their respective
localities as franchisee business operators through an agreement signed with NEA . Under this
franchisee model, CREEs purchase and sell electricity at tariff rates set by the regulator, aligned
with those applicable to consumers NEA . Since CREEs are non-licensed electricity distributors
operating under the Community Electrification Bylaws 2060 issued by the NEA, legality of their
operations is often questioned .

1.2 Tariff-Induced Financial Struggles of CREEs in Nepal

But by setting tariff rates for Community Wholesale Consumer Group of NEA, Electricity Reg-
ulatory Commission (ERC) has acknowledged the operation of franchisee distribution services
by CREEs . Effective management of electricity distribution services by CREEs under franchisee
model requires a sustainable revenue stream to cover the costs including operational, repair and
maintenance, distribution losses as well as cost of bulk electricity purchases from NEA . Under
the Tariff Order 2016, issued by the Electricity Tariff Fixation Commission (ETFC), CREEs were
able to generate adequate revenue to cover these expenses . The Tariff Order 2020 (issued on
June 15, 2020) by the Electricity Regulatory Commission (ERC) introduced minor adjustments
in previous tariff rates, reflecting a downward trend in the differential between the generated
revenue and the cost of bulk electricity purchases from the NEA . However, the subsequent Tariff
Order 2021 (enforced on October 25, 2021) introduced significant structural changes, including
an energy charge exemption for consumers with monthly electricity consumption up to 20 kWh
and imposition of a minimum charge on community wholesale consumers i .e . CREEs . These
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structural changes in tariff resulted in a reduction of revenue while simultaneously increasing the
cost of bulk electricity purchases, leading to financial distress for many CREEs . Sustaining the
financial balance under Tariff Order 2016 became challenging in prevalent tariff rates under Tariff
Order 2021, necessitating a review of tariff structures and regulatory frameworks to ensure the
long-term viability of CREEs .

1.3 Rationale for Studying CREEs' Financial Sustainability

Recognizing this challenge, the National Association of Community Electricity Users of Nepal
(NACEUN), the umbrella organization representing CREESs, is actively advocating for revisions
in the tariff structure for Community Wholesale Consumers of NEA . NACEUN has asserted that,
following the implementation of the Tariff Order 2021, the majority of CREEs, with only a few
exceptions, are experiencing severe financial constraints . Without timely and equitable interven-
tion, these entities risk financial collapse, jeopardizing the electricity supply for thousands of rural
households served by them . NACEUN also approached to Electricity Regulatory Commission
(ERC) for review of relevant tariff rates . ERC wanted the claim of NACEUN to be established
and validated through evidencing facts for review of tariff . Accordingly, GIZ took initiative to
conduct a study on sustainability of CREEs under prevalent tariff structure and rates .

1.4 Objective and Scope of the Study

A study team to evaluated the financial health of CREEs, focusing on revenue stability, cost
structures, and the impact of the 2021 tariff order, and provide evidence-based insights to support
ERC’s tariff review and propose policy interventions . Key objectives include assessing financial
viability, analyzing the tariff impact, recommending a rationalized tariff for Community Whole-
sale Consumers, and exploring alternative non-tariff interventions if needed . As non-licensed
CREEs cannot file individual tariff cases, the study has not proposed CREE-specific or exclusive
uniform tariffs . Instead, it has recommended a feasible, justifiable bulk tariff rate for Community
Wholesale Consumers under NEA’s framework .

Within some constraints, the study focuses on determining a rational and justifiable tariff rate
for bulk power purchases by CREEs from NEA, i .e ., the tariff rate applicable to Community
Wholesale Consumers of NEA . This approach ensures that any proposed intervention aligns with
regulatory feasibility while supporting the financial sustainability of CREEs within the existing
policy framework .

2. Research Framework and Methodology

2 .1 Research Methods

Since ERC cannot set exclusive tariff rates for non-licensed CREEs, discovering such rates using
econometric models would be unhelpful . Adjustments to other NEA consumer categories are also
unfeasible due to their broad revenue implications . Therefore, the only viable solution is rational-
izing the tariff rates specifically for Community Wholesale Consumers during NEA’s tariff review
process . So, a back-calculation approach is used, assessing CREEs’ financial sustainability based
on current costs, revenues, rationalized distribution losses, and service costs . Quantitative and
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qualitative data were collected through literature reviews, field visits, direct communications, and
stakeholder consultations . The study adopted a Cost and Revenue Analysis method to evaluate
CREEs’ financial health and validate NACEUN’s claims .

Data collection methods include:

1. Literature Review: Analyzing existing reports and policies on CREEs and rural electrifica-
tion .

ii.  Field Visits: Engaging directly with selected CREEs and NEA centers .
iii.  Verbal and Mail Communications: Gathering financial and operational data from CREEs .

iv.  Stakeholder Consultations: Discussions with NEA’s CRED and DCS Directorate, ERC, and
NACEUN to ensure findings are comprehensive and validated .

Statistical Analysis of Cost and Revenue: Detailed revenue and cost data (both aggregate and
element-wise) has been collected from CREEs and NEA distribution centers . A comparative
analysis has been conducted using representative CREEs from different geographical regions

to understand variations in financial performance . Qualitative Analysis of Cost and Revenue:
Stakeholder insights, field observations, and literature findings have been synthesized to exam-
ine cost and revenue patterns . Additionally, an appropriate econometric model has been utilized
to fit regression lines, serving as a pilot study for future model extensions .

2 .2 Conceptual Framework

The conceptual framework diagnoses intrinsic and extrinsic factors behind the financial distress
of Community Rural Electrification Entities (CREEs) in Nepal . Intrinsic factors include legal
limitations in filing tariff cases and a consumer portfolio dominated by subsidized categories,
misaligned with the NEA framework . Extrinsic factors involve regulatory oversights and imple-

mentation gaps in the Tariff Order 2021 .
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2 .3 Econometrical Model

The researchers have also developed an econometric model to assess the financial health and sus-
tainability of CREEs in Nepal . Challenges such as limited data availability and model credibility
have required ongoing validation and adjustments . The draft report has included the model to
illustrate its intended direction . The study has applied the Cobb—Douglas production function to
analyze the impact of energy efficiency gains on output and energy use . In a partial analysis, it
has assumed constant energy purchase costs, capital, losses, and expenses, finding that efficiency
improvements have consistently led to higher output and energy use .

The production function is often used in economics to model the relationship between physical
inputs and output which is known as Power Function came into existence, typically in the form of
a nonlinear form which is adopted for the financial analysis of selected five CREEs including one
distribution center, and their sustainability in Nepal expressed as;

1. Revenue Function

Where i= 1,2,3,4,5, and 6 . These natural number indicates Galchhi-Dhading(GD), Devbhu-
mi-Panchkhal(DP), Timal-Kavre (TK), Janajyoti-Bara (JB), Badagaun-Gulmi(BG), and Dis-
tribution Centre-Nuwakot (DN) respectively . The variables are specified as follows;

Y, = Bulk Energy Sales — Output Factor (energy sales by CREEs at period t) . Dependent
variable
(in Rs) .
A. = Total factor productivity (technological and operational efficiency parameter of CREEs)

K, = Capital inputs i .¢ . cost of bulk energy purchases

DD, = Distribution Losses (in percentage)

Ot = Labor inputs and Other operational costs, e .g ., human resources, materials for repairs,
office operation costs, lease rent, etc

, 'B V= Elasticity parameters for the cost of bulk energy purchase, distribution losses, la-
bor inputs and other operational costs . They are representing output responsiveness to chang-
es in each input i .e . rate of returns to inputs .

& = Error term capturing unobserved factors affecting output .
il. Cost Function

The Total Cost Function is expressed as follows;
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iii.

The cost function can be modified as:

C.=caK,+ D, +yO;...c.c..c........... 2)
Where:

= & —rate of return on capital input

" ﬂ = rate of distribution loss per unit of electricity
= 7 = clasticity of other operational costs

The cost function reflects the total expenditures of CREEs need to spend in all factor
inputs to produce electricity . In the C-D/Power function, this includes distribution loss,
power purchase as capital, and other operational factors that influence the cost structure .

Elasticities of Revenue Function

For obtaining the elasticities of revenue function, we have partially differentiated equa-
tion (1) with respect to K, D and O respectively (considering the time period t is 1), we
will obtain the elasticities as follows;
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Where &> 'B >7 are the elasticities of energy purchase as capital(K),distribution loss(D),
and Operational costs(O) of revenue function .

Similarly,

If @+ ﬂ Ty > 1it shows the increasing marginal productivity/efficiency .

@+ ’B Tr< it shows diminishing marginal productivity .

If second partial derivative with respect to inputs is negative, it will also show diminish-
ing marginal productivity .
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We have, if second order partial derivative with respect to inputs is negative, then it will
show the diminishing marginal productivity .

Finally, From the descriptive statistics, a comparison has been conducted between CREE-man-
aged distribution areas and those directly managed by NEA to identify key differences in fi-
nancial sustainability . Given the time constraints of the study, it has not been feasible to assess
all CREEs across Nepal . Instead, the analysis has been conducted on a sample of five CREEs,
including those visited during the field study, as well as one NEA-managed distribution center .
This approach has provided representative insights while maintaining feasibility within the study
timeline .

3. Findings from Literature Review and Case Study Analysis

3.1 Tarff Orders imposed to Consumer of Different Category

Official publications of Ministry of Energy, Water Resources and Irrigation (MOEWRI), the
then Electricity Tariff Fixation Commission (ETFC) and Electricity Regulatory Commission
(ERC), Nepal Electricity Authority Literature were reviewed under the study and relevant sec-
ondary information was extracted for analysis . But however, the extracted secondary informa-
tion gives the impression that the detrimental tariff structure is being imposed on the CREEs as
an intended policy drive to oust the CREEs from their operations . Accordingly, Tariff Orders of
2020 and 2021 double axed the financial health of CREEs through purchase and sales tariff . It
is self-explanatory from following depictions:

a) Trend of Retail Tariff Rates for Domestic Category of Consumers
Following graphs depict comparison on tariff rates under TO 2016, 2020 and 2021:
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b) Trend of Tariff Rate for Community Wholesale Consumers i .e . CREEs
Following graph depicts the tariff rates under Tariff Order 2016, 2020 and 2021 for purchase
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the bulk power from NEA by CREEs:

Tariff Rates for Community Wholesale Consumers

TO

2021

2020

Energy Charge Rs/ kWh
TO

TO

2016

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

B 1. Medium Voltage (11kV/33 kV) B Up to (N x 20) units, monthly
m > (N x 20) units, monthly H 2. Lower Voltage Level (230/400 Volt)
m Up to (N x 20) units, monthly | > (N x 20) units, monthly

¢) Consumer Categories with Tariff Rates below the Bulk Purchase Tariff of CREEs

Following graph depicts consumer categories and their tariff rates that are below the rates of
bulk purchase by CREEs from NEA . This exposes a direct loss to CREEs due to lower sell-
ing rates than purchase rate . On top of this, CREEs will bear the losses in their distribution
system .

Consumer Categories and their Tariffs below Bulk
Purcahse Tariff

6.25 6_1
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4.2
I 2.25
0 I

Bulk Purchase Religious Places Public Transport Community Drinking Irrigation
Water

N W R O

-

m Rs/kWh

3 .2 Exploring and Analyzing CREEs Data: A Descriptive Approach

The study collected and compiled data on energy purchase and sale volumes, costs, revenues,
and other relevant indicators through a combination of literature review, stakeholder consulta-
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tions, field visits, and direct mail communications with CREEs . A cost-revenue balance analysis
was employed as the primary tool for assessing the financial sustainability of CREEs . For field
data collection, Rankalika CREE (Dhading), Samudayik Gramin Vidyutikaran Baluwa (Kabhre),
and Timal Samudayik Gramin Vidyutikaran (Kabhre) were visited through random selection to
represent CREEs with varying consumer bases . Additionally, relevant financial and operational
information from Jan Jyoti Vidyut Upbhokta Samiti (Bara) and Badagaun Samudayik Vidyuti-
karan (Gulmi) was obtained through email correspondence . The Nuwakot Distribution Centre of
NEA was also visited to gather comparative insights on NEA’s distribution operations related to
CREEs .

a) Ran Kalika Samudayik Samiti, Galchhi RM, Dhading

Performance of Rankalika CREE (Unsustainable)

Loss (%)
21.13
h
Enefgy (KAIR) ‘3780
11152
sales
Financial (Rs) 82572.33
65000
0 10000 20000 30000 40000 50000 60000 70000 80000 90000

H Cost HRevenue

b) Samudayik Gramin Vidyutikaran Samiti, Panchkhal Municipality -9 Baluwa
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Loss (%) 17.99

purchase

Energy (kWh) 38505
43768
sales
Financial (Rs) 320105
226536

0 50000 100000 150000 200000 250000 300000 350000

Hcost MRevenue

¢) Timal Samudayik Gramin Vidyutikaran Sahkari Sanstha, Thulo Parsel .

Performance of Timal CREE (Unsustainable)

Loss (%)
26.45

Energy (kWh) 108037.3
146760.33
Financial (Rs) 738251.2
722419.3

0 100000 200000 300000 400000 500000 600000 700000 800000

m Cost M Revenue

d) Jan Jyoti Vidyut Upbhokta Samiti, Kolhavi-1, Khaira, Bara
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Performance of Kolhuvi CREE (Unsustainable)

Loss (%)
17.56

Energy (kWh) -15511
19092.74
114957.6

0 20000 40000 60000 80000 100000 120000 140000 160000

m Cost mRevenue

e) Badagaun Samudayik Vidyutikaran Upbhokta Samuh, Musikot-3, Gulmi

Performance of Badagaaun CREE (Unsustainable)

Loss (%)
20.81

Energy (kWh) ‘%0702.67
38772.63
225327.3

0 50000 100000 150000 200000 250000 300000

m Cost mRevenue

Above review has indicated that none of the five sample CREEs has positive differential
of revenue against cost and hence none of them is financially sustainable .

3 .3 Rationalization of Distribution Loss and Cost of Service/consumer
(a) Distribution Loss of entities

Following graph depicts the average distribution loss of 3 CREEs visited during study, cor-
porate distribution loss of NEA and distribution loss of Nuwakot distribution center of NEA
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Rationalized distribution loss to be considered for tariff determination of CREEs is 17 .57%
as grand average of above depictions . The rationalized loss figure of 17 .57% cannot be
considered abnormal as it is close to provincial loss figure 15 .29 % of Madhesh Province
and 21 .79 % of Karnali Province .

(b) Cost of Distribution Services/Consumer per month
Cost of distribution services/consumer per month for 3 CREEs visited during study, NEA
at corporate level, Nuwakot distribution center NEA and cost of distribution services as
proposed by NEA for tariff determination are depicted below:

Rationalized cost of distribution services/consumer per month to be considered for tariff
analysis of CREEs is Rs 110 .13 as grand average of above depictions . In case CREEs
were legally entitled to file their own tariff case, they might propose minimum charge per
consumer as Rs 110 .31 .

In conclusion:

current practice of determination of tariff of electricity; Under the current tariff determina-
tion process, only licensed distribution operators can file a tariff case in ERC for determination
of electricity tariff for their consumers . Accordingly, CREEs being non-licensed distribution
operators, cannot file a tariff case for their consumers . Since CREEs are franchisee operators of
licensed distributor NEA, tariff determined by ERC for consumers of NEA is also applicable to
consumers of CREEs .

NEA as a licensed distributor files tariff case on the principle of its revenue requirement . NEA
submits its estimation of volume of self-generation, purchases from domestic IPPs and import of
energy and costs associated with this management of energy . Now estimated costs associated
with transmission and distribution of electricity are topped up to costs of management of energy
to calculate the total pancaked costs of services of NEA . With additional margin for working
capital over the pancaked costs, final revenue requirement of NEA is estimated . This revenue
requirement is then divided by estimated sales to calculate a common tariff rate for all consum-
ers without discrimination . Now, to introduce social justice on economic disparity basis, tariff
rates for a few consumer categories are subsidized and tariff rates for remaining categories are
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subjected to cross subsidy as per government policy . Accordingly, consumer category specific
tariff rates such that these tariff rates yield the same revenue as the common tariff rate would have
yielded are submitted to ERC as intended tariff rates by NEA .

ERC scrutinizes the tariff case filed by NEA along with the supplementary documents of estima-
tion of purchase, sales, costs, system loss etc . After scrutinizing the NEA proposal, ERC approves
the proposal or rejects the proposal or approves with correction and issues the tariff order .

Current Tariff for Community Wholesale Consumers; CREEs sell electricity to their consum-
ers at the tariff rates applicable to all other consumers of NEA and tariff rates specific for consum-
ers of CREE:s is not possible . So, discussing tariff rates for consumers of CREE with the intention
of review does not make sense . But however, tariff rates for Community Wholesale Consumers i
.e . tariff rates for bulk purchase of electricity from NEA are specific to CREEs and reviewing the
current tariff rates for possible correction makes sense . ERC, under Tariff Order 2021, has issued
following tariff rate for Community Wholesale Consumers:

Particulars Minimum Charge (Rs) Energy Charge Rs/ kWh
1. Medium Voltage (11kV/33 kV)
Up to (N* x 20) units, monthly | N*30 00 .00
> (N x 20) units, monthly 6.00
2 . Lower Voltage Level (230/400 Volt)
Up to (N x 20) units, monthly N*30 00 .00
> (N x 20) units, monthly 6 .25

*N = number of consumers of CREE

The fixed component of above tariff rate termed the “Minimum Charge” is essentially a minimum
charge that every community wholesale consumer (CREE) must pay, regardless of their actual
energy consumption . It is meant to recover the costs associated with distribution and consumer
services .

The variable component of above tariff rate, also known as the “Energy Charge”, is based on the
rate per unit (Rs/kWh) of bulk energy drawn by the CREE . This charge is calculated by multiply-
ing the rate per kWh by the energy drawl by CREE during the month . The variable component
is intended to recover the cost of generating or purchasing electricity, the cost of transmission,
distribution to the point of drawl by CREE and any other relevant costs .

Exploring and Analyzing CREEs through an Econometrical Approach

The estimation presented in this analysis has been based on three months of performance data
from five Community Rural Electrification Entities (CREEs) and one Distribution Centre . Due
to the limited sample size, the results may not fully capture the broader operational and financial
trends across all distribution entities .

Multivariate regression has been used to examine the relationship between a dependent variable
and one or more independent variables . It helps to understand how changes in independent vari-
ables influence the dependent variable, enabling prediction and explanation of outcomes . Regres-
sion is a critical tool across fields such as economics, finance, and social sciences for forecasting
trends, identifying key factors, testing hypotheses about causal relationships, and determining the
strength and direction of associations between variables .
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Table 1: Regression output showing the performances of CREEs

Source | SS df MS Number of obs = 9.00
+ F(3,5) = 55.79
Model | 1.5296e+10 3 5.0986e+09 Prob>F = 0.0003
Residual | 456961952 5 91392390 4 R-squared = 0.9710
+ Adj R-squared = 0.9536
Total | 1.5753e+10 8 1.9691e+09 Root MSE = 9559.9
y | Coefficient Std . err. t P>[tf [95% conf. interval]
+

k| .1401267 .1017867 1.38 0.227 -.1215243 4017778

d| -261.3363 602 .6885 -0.43 0.683 -1810.597 1287 .924

o| .1633583 .0908298 1.80 0.132 -.0701271 .3968437
_cons | -1221 .881 10840 .58 -0.11 0.915 -29088 .48 26644 .72

The regression analysis shows a significant overall model with an F-statistic of 55 .79 and a p-val-
ue of 0 .0003, indicating that the model explains a significant portion of the variation in Y . The
R-squared value of 0 .9710 suggests that approximately 97 .1% of the variance in the dependent
variable is explained by the independent variables (K, D, and O) . This indicates a good fit for
the model, with the Adjusted R-squared of 0 .9536 confirming the robustness of the model after
considering the number of predictors .

However, when looking at the individual coefficients, none of the independent variables are sta-
tistically significant at the 5% level . The coefficients for K (0 .1401, p =0 .227), D (-261 .3363,
p=0.683),and O (0.1634, p=0.132) all have p-values greater than 0 .05, suggesting that these
variables do not have a meaningful impact on Y in this model . Thus, while the model fits well,
further research with a larger sample or additional variables may be necessary .

4. Drivers of Financial Distress in Nepal’s CREEs

The study has uncovered that there are several intrinsic and extrinsic factors responsible for finan-
cial distress of CREEs . Intrinsic factors include:

(a) Weak Legal Status
Weak legal status of CREEs as non-licensed distribution operators disables them to file their
own tariff case to meet their revenue requirement . They must operate their business with
tariff rates determined for consumers of NEA to meet the revenue requirement of NEA and
these tariff rates do not guarantee revenue requirement of CREEs .

(b) Incongruency of Consumer Portfolio with NEA
Unlike NEA, consumer portfolio of CREEs is dominated by consumer categories with highly
subsidized tariff rates . Consumer categories to offset the subsidy through cross subsidized
tariff rate are rarely present in the consumer portfolio of CREEs . Such portfolio of consum-
ers incongruent with that of NEA is also an impeding factor for CREEs for not meeting their
revenue requirement .
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Similarly, the study has identified following regulatory overlooks in the determination of tariff for
Community Wholesale Consumers as extrinsic factors that have unjustifiably pushed the CREEs
towards financial distress:

(a)

(b)

Minimum Charge N*30 applicable to Community Wholesale Consumers is irrational
Tariff order 2021 has set minimum charge for Community Wholesale Consumers as Rs Nx30
where N is the number of consumers served by the CREE . Same Tariff order has set Rs 30
per month as minimum charge for low voltage single phase domestic consumers of NEA
and CREEs with 5A meter and monthly consumption up to 20 units . The minimum charge
successively increases with increasing meter capacity and slab of electricity consumption .
Since the consumer portfolio of CREEs is predominated by consumers with very low con-
sumption, the total minimum charge collected by CREE:s is insignificantly higher than Rs
Nx30 . In other words, Tariff Order requires CREEs to pay to NEA almost all the minimum
charge collected from their consumers . Since minimum charge is meant for recovery of
cost of distribution service to individual retail consumer and CREEs are providing service to
individual consumers, the N*30 minimum charge collected by CREEs from their N number
of consumers should have been allowed to be retained by the CREEs . But the tariff order
unfairly mandates NEA to take away this N*30 minimum charge from CREEs without pro-
viding service to individual retail consumer . Conclusively, imposing N*30 minimum charge
to Community Wholesale Consumers is irrational and unjustifiable regulatory overlook .
Energy Charge Exempted Quantum of Energy (N*20) to CREEs not Justifiable

Tariff Order 2021 has exempted the energy charge component of tariff (@20 units per month
for low voltage single phase domestic consumers with 5A meter that applies to consumers of
CREEs as well . If a CREE has N consumers, then CREEs must exempt total Nx20 units con-
sumption of consumers from energy charge . To supply these Nx20 units of energy to retail
consumers, CREE must have received N*20 + Distribution losses in the distribution system
of CREE . If tariff does not allow an exemption of N*20+Distribution losses, then CREE
will have to bear the cost of energy lost in serving the exempted energy to retail consumers
. Exempting only N*20 units energy charge to CREEs without considering the distribution
loss in serving exempted energy to end consumers is an irrational and unjustifiable regulatory
overlook . This has significantly contributed to financial distress of CREEs .

(c) Distribution losses charged Twice through different tariff for MV and LV Consumers

Tariff order has set Rs 6 per unit as energy charge for MV Community Wholesale Consum-
ers and Rs 6 .25 per unit for LV Community Wholesale Consumers . The differentiation in
energy charges for MV and LV consumers is meant to address the distribution losses . But in
case of CREEs, NEA tops up 3% on the bill to CREEs as transformer loss and the distribution
losses in the distribution lines up to consumers’ premises are borne by CREEs . The franchi-
see business model of CREEs in practice shifts liability of loss in distribution transformers
and LT distribution lines to CREEs brings MV and LV consumers at equal footing and setting
higher energy charge for LV Community Wholesale Consumers compared to MV ones is a
double penalty to LV CREEs . A higher tariff rate for LV Community Wholesale Consumers
compared to MV consumers is also a regulatory overlook contributing to financial distress of
CREEs .

(d) Inconsistent Interpretation and Implementation of Tariff Order

The tariff order considers every CREE as one consumer irrespective of the number of
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metered offtake points associated with it . The energy received as metered by all bulk meters
at the offtake points is summed up for billing by NEA . But while segregating the energy
charge exempted quantum of energy, NEA calculates it at offtake point basis not considering
the CREE as one consumer . Such calculation is inconsistent with the spirit of the tariff order
and deprives CREEs of getting energy charge exemption on the rightful quantum of received
energy . It indicates that on top of the regulatory overlooks, inconsistency in implementation
of tariff order is also an extrinsic factor for financial upheaval of CREEs .

5. Conclusion and Recommendation

This study highlights the critical role of Community Rural Electrification Entities (CREEs) in
promoting rural electrification, local economic development, and community empowerment in
Nepal . While CREEs have made notable contributions by generating employment, encourag-
ing entrepreneurship, enhancing transparency, and reducing outward migration, their financial
sustainability remains a pressing challenge . The findings indicate that CREEs managed by local
human resources provide more reliable, cost-effective, and community-responsive services com-
pared to centralized public utilities . Strengthening CREEs not only preserves community-based
management and good governance but also aligns with Nepal’s federal structure, supporting de-
centralized service delivery and enhancing rural participation in the electricity sector .

To address the financial and operational challenges faced by CREEs, the study recommends sev-
eral key interventions . First, extrinsic factors must be corrected: the minimum charge for CREEs
should be calculated based on the number of bulk metered offtake points (Rs "n x 30"), the energy
charge exemption should be revised to "N x 25" units, and a flat Rs 6/kWh energy charge should
apply beyond the exempted volume for both MV and LV consumers . The Electricity Regulatory
Commission (ERC) should issue directives ensuring consolidated billing practices for CREEs .
Additionally, intrinsic factors must be addressed by offering struggling CREEs the option to shift
from a Franchisee Model to a Service Contract Model . If a CREE remains financially unsustain-
able even after these interventions, it should be advised to exit the business and transfer opera-
tions to NEA . Over the longer term, the establishment of a dedicated Rural Electrification Board
(REB) is recommended to manage rural distribution separately, with a distinct tariff structure to
promote rural electricity consumption, drawing inspiration from models such as Thailand’s .

Finally, the study recommends developing a structured framework to systematically measure the
social welfare impacts of CREEs, beyond financial metrics . Capturing contributions to employ-
ment, entrepreneurship, and community empowerment will allow policymakers to fully appreci-
ate the value of CREEs, support evidence-based policy decisions, and guide future investments
. Given the limited sample size of this study, these findings should be treated as preliminary
insights . As more data becomes available, expanded econometric and mathematical modeling,
informed by experiences of similar economies, should be undertaken to produce robust and rep-
resentative results . This will help in better forecasting, addressing sector-specific challenges, and
strengthening Nepal’s drive towards efficient, sustainable, and inclusive rural electrification .

For policymaking purposes, the findings of this study, based on a limited sample of CREEs,
should be considered a pilot study offering preliminary insights rather than a definitive basis for
revising the 2021 tariff order . As more comprehensive station-level data becomes available, a
larger and more representative dataset should be analyzed to provide stronger, evidence-backed
conclusions . Additionally, adopting proven econometric and mathematical models used in simi-
lar economies can enhance the precision of financial sustainability and social welfare assessments
. Such approaches will improve forecasting capabilities, help address operational challenges, and
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contribute to more effective and sustainable policy strategies for advancing rural electrification
and inclusive economic growth in Nepal .
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Strengthening of Electricity Regulator: Chal-
lenges and Way Forward

Santosh Parajuli’

Introduction

Generally, the concept of regulation refers to a process where a designated government entity es-
tablishes rules and acts as an oversight or watchdog agency in order to govern/regulate a specific
industry-sector . That designated government entity principally remains an independent and au-
tonomous sectoral “Regulator” faraway from any governmental or political interventions . Regu-
lation takes place in the form of constraining the behavior of business entities, firms or industries,
establishing good or bad incentives to protect and promote the sector, and also exercise the power
to address issues that are politically contentious .

Regulators, in order to ensure service availability, system expansion and improve cost efficiency
to attract capital in the sector, are focused on controlling the market along with facilitating market
competition . Regulators around the world usually are conferred with the following legislative
powers: (i) Legislative, (ii) Executive, and (iii) Judicial . That means, regulators have the power to
frame and implement regulations, give directions to relevant authorities to make them obligated,
and simultaneously, adjudicate the dispute between the parties under its jurisdiction . So, deci-
sion-making and regulation-making functions are both assigned to a regulator .

Guiding Principles of a regulator

Law comes into being not only through legislation but also by regulation and litigation . Laws
from these sources are binding . According to Professor Wade, "between legislative and adminis-
trative functions we have regulatory functions" . A statutory instrument, such as a rule or regula-
tion, emanates from the exercise of delegated legislative power which is a part of administrative
process resembling enactment of law by the legislature whereas a quasi-judicial order comes from
adjudication which is also part of administrative process resembling a judicial decision by a court
of law? .

The basic role of the regulator is to strike a balance in the interest of the following three primary
stakeholders, i .e ., Service provider, Consumer and Government Policy . Along with maintain-
ing the balance, regulators are also supposed to instill confidence and encourage investment in
sector while aligning itself with the broader government policy . Regulator cannot sustain itself

without the credibility and legitimacy from above stakeholders .

Theories of regulations can be broadly classified in two categories: (i) Positive Theory, and (ii)
Normative Theory . The positive theory of regulation investigates why regulation occurs and
includes theories of market power, interest group, and government opportunism . Market power
refers to the ability of the service provider to raise the price of commodity or service beyond the

1 Adv . Santosh Parajuli specializes in legal, policy and regulatory affairs .
2 Sitaram Sugar Co . Ltd . Vs . Union of India and Ors .
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competitive level due to lack of substitute
of such product . Interest group theory stud-

ies the interest of stakeholders in the sector, m
whereas government opportunism theory i ] Policy
describes why restriction on government [

interference is required to enhance sector

efficiency in providing its service to the peo-
ple . In doing so, regulators should bind the

following key principles for its effective and
efficient functioning .

Regulator

Key Principles for an effective
regulatory body

One of the key principles that a regulator should hold is autonomy and independence, in terms
of organizational, financial and managerial aspects . This principle ensures that a regulator is
organizationally separate from
ministries or departments and
should have non-profit based
self-sustaining financing model
and lastly, should have its own
employees and administration .
Similarly, clear oversight mech-
anisms should be in position to
evaluate the activities of regu-
lation, which in turn shall make
regulator more accountable to-
wards its stakeholders . A reg-
ulator’s role should be clearly
defined . Regulator’s role should
not be established in a way which
may overlap or duplicate the ef-
forts consequently exhausting
the country’s resource .

Clear role of regulator should be
defined in following basic criterion, i .e ., Jurisdiction, Coverage of regulation, Method of reg-
ulation, and Authority to perform function . On the other hand, regulators should always work
towards gaining the trust and legitimacy of the stakeholders and consumers . At the end, the cred-
ibility of a regulator lies with the people — those who must feel that at least there is a regulator
who will protect them from possible exploitative and monopolistic market . Similarly, even minor
decisions of a regulator impact the very common people . Therefore, it is the foremost duty of a
regulator to make public its major decision and engage public participation in its decision-making
process . Regulatory decisions should be predictable and consistent, providing certainty in their
future action .

Evolution of Regulation in Nepal
Central Bank of Nepal which was established in 1956 as per the Nepal Rastra Bank Act, 1955 is

SR R TR (g Fremre sy @rfr)




considered the oldest sectoral regulator of Nepal . Similarly, the Insurance Board (Beema Sami-
ti), now converted to Insurance Authority, was established in 1969 with mandate to regulate the
insurance sector . In reference to the
aforementioned instances, the notion of
regulation in Nepal is not a new con-
cept but electricity regulation is certain- to be
lya new one . Initially, Government of regulated
Nepal via Hydropower Development
Policy, 2049 recognized the need of in-
dependent electricity tariff regulator in
form of Electricity Tariff Commission
. The Electricity Act, 2049 codified the
same policy document, which provi-
sioned for establishment of Electricity
Tariff Fixation Commission .

Jurisdictio
n: Entities

Authority:

Power to
perform
function

Coverage:
Activities
to be
regulated

Regulatory
Framework

After a decade, Nepal Government is-
sued another Hydropower Develop-
ment Policy, 2058 where a regulatory
body envisioned to be established with
various functions including, tariff fix-
ation, supervising and monitoring the
quality and standards of electricity, and
protecting the interest of the consumers
. After more than two decades of efforts, in August 2017, the act establishing the Electricity Reg-
ulatory Commission (ERC) was enacted which pave a new era for hydropower development and
electricity regulation in Nepal .

Methodolo

gy of
regulation

Challenges faced by regulator in power market reform

Reform in the power markets of developing countries evolves from a market structure that is
dominated by state-owned power utility, which is generally legally backed and assumes the role
of Generation, Distribution, Transmission and Trade as well . Since the 1990s worldwide gov-
ernment policy and public attitude has changed in terms of power market . Electricity has been
recognized as a tradeable commodity, which is now traded globally .

The development of capabilities and institutions to regulate power market is an important part,
however it is unrealistic to expect that a newly established regulatory system will be fully func-
tioning and credible after it is formally created . Regulator of the developing countries have had
to initiate sectoral reform technically and financially with less efficient electricity system, un-
derdeveloped private sector, weak economic and political institutions, shortage of skilled human
resources, and lack of regulatory experience . Power market reform is a process not a conclusive
event with significant challenges to be faced by regulators . Initially, the ERC seems to have faced
the following challenges:

Challenges and Implementable Solutions for Nepal Electricity Regu-
latory Commission

1. ERC’s Role as a Sectoral Advisor to the Government:

Section 16 of the Electricity Regulatory Commission Act, 2017 mandates the ERC to serve as an
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expert advisory body to the Government of Nepal (GoN) on matters related to electricity sector
reforms and development . However, despite this clear legal provision, ERC has not yet estab-
lished a structured internal mechanism to systematically deliver expert opinions, policy advice,
and technical recommendations to the Government . Simultaneously, the Government lacks an
institutionalized process to proactively seek, utilize, or formally integrate ERC’s sectoral exper-
tise into its decision-making . This gap in coordination and operational practice has led to the
underutilization of ERC’s expertise, limiting the Commission’s visibility, diminishing its strategic
influence, and weakening public and institutional trust in its role .

S Proposed Solution

N.

1. Establish an Internal
“Sectoral Advisory
Cell” within ERC com-
prising small team of
legal, economic, techni-
cal and policy experts .

Objectives

To prepare and issue briefing
papers, policy notes, advice
in anticipation and technical
advisories on electricity and
regulatory matters on periodic
manner .

Result

Institutionalize ERC as
expert advisory body
Also serve as knowledge
management and capaci-
ty building unit

2. Formalize  coordina-
tion with Government
through MOU or work-
ing protocol

To create a formal and recur-
ring engagement mechanism
with the Ministry of Energy,
Water Resources and Irrigation
(MoEWRI) and other relevant
ministries .

Frequent engagement
Better coordination

3. Publish an  Annual
“State of the Electricity
Sector” Report

To showcase ERC’s expertise
and signal thought leadership
to GoN and stakeholders by

Boosts ERC’s visibility
and position
Enhance public trust

publishing report which must
address Analysis of electricity
market performance, regula-
tory insights, and policy level

recommendations .
4. Engage Parliamentar- | To build wider recognition of | - Amplify ERC’s influ-
ians and Development | ERC’s role as a sectoral expert ence
Partners engaging parliamentarians, | - Enhance Credibility

committees and development
partners by including them in
consultations .

2. Strengthening the Enforcement of Inspection and Monitoring Functions Under Section
17 of the ERC Act, 2017

Although the ERC conducts inspections of licensed entities — including utilities, independent
power producers (IPPs), and transmission operators — the absence of a structured enforcement
and follow-up mechanism has severely limited the effectiveness of these activities . Key issues
arising from this gap include:
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Non-compliance with directives: Licensees frequently disregard ERC's recommendations and
instructions without facing consequences .

Lack of accountability for violations: Incidents such as safety breaches, financial mismanage-
ment, and operational non-compliance often go unpenalized .

Erosion of regulatory authority: Over time, ERC risks being perceived merely as an advisory
body, undermining its credibility as an enforcement agency .

Without robust compliance oversight, ERC’s inspections risk being reduced to a "visit-and-ad-
vise" exercise rather than fulfilling their intended regulatory purpose .

S.N. Proposed Solution Objectives Result
1. Adopt a Formal "In- | Institutionalize how Formal regulatory instrument cre-
spection and Com- | inspections are con- ated
pliance Monitoring | ducted, reported, and Classification of violations
Framework (ICMF)" | followed up by de- Defined key parameters for quality,
veloping SOPs, KPIs, safety and reliability
etc .
2. Establish a "Compli- | To ensure follow-up Establishment of Monitoring, Eval-
ance Tracking Unit" | after inspections and uation and Learning (MEL) plat-
Inside ERC enforce consequenc- form
es Digital dashboard for tracking and
monitoring licensees
3. Link Non-Compli- | Build legal and finan- Performance incentive model es-
ance with License | cial consequences for tablished
Penalties ignoring ERC's direc- Introduction of escalating penalties
tions . for non-compliance
4. Create Annual | Build reputa- Rank licensees/ utilities in the basis
“Licensee Compli- | tion-based  compli- of time-bound compliance, repeat-
ance Scorecard” ance and make per- ed violations
formance public . Public dissemination of such infor-
mation to pressure through reputa-
tion and visibility

3. Addressing the challenge in Tariff Determination under Section 13 of the ERC Act, 2017

ERC Act, 2017 provides the statutory mandate to the commission to determine tariff as pursuant
to section 13 . Commission has the responsibility to determine consumer tariff and regulate the
sale and purchase of electricity on the basis of grounds as such operation cost, depreciation, reve-
nue requirement, etc . Meanwhile, in the absence of a well-defined and binding tariff policy, tariff
setting can often be influenced by political pressures and public demands, rather than cost-reflec-
tive principles . Key issues arising from this gap include:

= Absence of a Clear Electricity Tariff Policy: Lack of clear Tariff Policy results in financial
imbalances for utilities, undermining their operational sustainability and discouraging private
investment in the sector .

= Inefficient Cross-Subsidization: Current tariff structures impose higher rates on domestic
consumers compared to industrial consumers or electricity exported to third countries . This
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form of cross-subsidization distorts market efficiency, places an unfair burden on household
consumers, and creates socio-political tensions .

= Disincentives for Efficiency and Increased Consumption: The existing slab-based tariff
design penalizes higher consumption by charging progressively higher rates as usage increases
. This structure contradicts national policies aimed at promoting higher electricity consump-
tion for economic development and discourages the shift towards electrification of industries,

transportation, and households .

Proposed Solution

Objectives

1. Develop and Adopt a Clear,
Long term and Transparent
“Electricity Tariff Policy”

To establish principles
and criteria for tariff
determination insulated
from ad hoc pressure .

Establishing proper and
adequate Tariff Policy
with collaboration of
MOEWRI

Tariff principles identi-

ing Study (Cost of Supply and
Tariff Rationalization)

with policy goals (do-
mestic consumption Vs
. export)

fied and adopted
2. Introduce a Multi-Year Tariff | To move away from an- Tariff approved for 3-5
Framework (MY TF) nual tariff lobbying to a years
predictable, long-term Performance based ad-
structure . justment
3. | Undertake a Tariff Restructur- | To align tariff structure Enhanced evidence

Generation, data driven
reform

TOD Pricing, Seasonal
Tariff and progressive
tariff reform adopted

4. Create a “Tariff Advisory Pan-
el” (TAP)

Insulate ERC from di-
rect political lobby-
ing and include expert
views in tariff decisions
by involving Legal,
Regulatory, Econo-
mists, Utilities, experts

Avoid arbitrary politi-
cal pressure

Improves transparency
and enhanced authority
of ERC

4. ERC burdened with Transactional Approvals (Section 14 Mandate vs . Reality)

While the Electricity Regulatory Commission Act, 2017 grants the ERC a broad mandate to drive
sectoral reforms — including promoting competition, facilitating mergers and acquisitions, and
encouraging innovation — in practice, the Commission’s operations are heavily dominated by
transactional regulatory approvals . Stakeholders have consistently raised concerns that ERC’s
time and institutional focus are disproportionately absorbed by routine tasks such as approving
share issuances, right shares, RCOD and Power Purchase Agreements (PPAs) . As a result, core
strategic functions, such as fostering market competition, enabling new market entrants, support-
ing sector restructuring, and encouraging innovation, are often overshadowed, contrary to the
original intent of Section 14 . In order to address the challenge, following solution is proposed:
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S.N. Proposed Solution Objectives Result
1. Creation of “Trans- | To separate routine transac- Fast track approvals
action Approval | tion approvals from strategic Isolates administrative
Desk” (TAD) regulatory functions . burdens from commission-
er freeing them for reform
activities
2. Develop and Adopt | Make approvals procedural minimizes  “file-by-file”
Standardized ~ Ap- | rather than judgment-based, deliberations

proval Guidelines

reducing time and confusion .

reduces room for political
lobbying

3. Delegate  Approval
Authority to the Sec-
retariat Level

Allow Secretariat (staff level)
to approve routine transac-
tions under pre-set thresholds .
(Share issuance below certain
threshold can be delegated to
Secretary, Divisions Head)

Only complex or high-risk
transactions goes to board
approvals

4. Digitize Transaction-
al Workflows

Improve efficiency and trans-
parency by implementing
DMS, RIMS

Implementation of Digitize
transactional workflows
Increased efficiency and
transparency

5. Overlapping Jurisdiction between ERC and Water and Energy Commission Secretariat
(WECS)

There is overlapping jurisdiction between the Electricity Regulatory Commission (ERC) and the
Water and Energy Commission Secretariat (WECS) . Both institutions are involved in drafting
laws, policies, and strategies related to energy and water resources . This overlap leads to, confu-
sion among stakeholders (government, licensees, and investors), duplicated or conflicting rules
and policies, delays in regulatory approvals and strategy implementation, and turf disputes that
weaken the credibility and effectiveness of both institutions .

Proposed Solution

Objectives

Functions and re-
sponsibilities de-
fined

Better coordina-
tion and cooper-

1. |[Develop a ‘“Functional
Boundary Document”

Jointly define and publish a list of | -
responsibilities

2. | Advocate for a High-Lev-
el Coordination Legisla-

Request Nepal Government (MoE- | -
WRI) to issue a formal decision or

tion directive segregating roles and du- ation
ties of both agencies
3. | Propose legal harmoniza- | Lobby for amendments in ERC act |- Harmonization of
tion and WECS Regulations conflicting laws
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6. Poor Enforcement of Regulatory Instruments:

ERC has been empowered and actively issuing regulatory instruments, but it suffers from poor en-
forcement mechanisms, which has critically weakened its regulatory authority and effectiveness
. Since its establishment, ERC has issued approximately dozen of key regulatory instruments,
including frameworks related to Power Purchase Agreements (PPA), Consumer Tariff Determi-
nation, Consumer Protection Directives, the Nepal Electricity Grid Code, and Key Performance
Indicators (KPIs) for licensees . However, in practice, the implementation of these instruments

has been extremely weak . The following solution is proposed to address the challenge:

Proposed Solution

Operationalize
ERC’s Existing Qua-
si-Judicial Powers
More Strongly

Objectives

Formalize processes for issuing
binding compliance orders and
adjudicating violations

Result

Making licensees more
compliant backed by
sanctions

Establish a "Regu-
latory Enforcement
Division (RED)"
Within ERC

Create an independent division
tasked with: Monitoring licensee
behavior, investigating breaches,
and preparing cases for the Com-
mission’s formal adjudication and
penalties .

Establishment of sepa-
rate division with man-
date to monitor, and in-
spect

Introduce a Penal-
ty and Blacklisting
Framework through
Byelaws

Prepare and issue Byelaws that
define offenses and corresponding
financial penalties, provide for
blacklisting of habitual offenders
from future licensing and bidding
opportunities .

Issuing penalty and
blacklisting framework
discourage violations of
licensees .

Regulatory Predictabil-

1ty

Conclusion and Way Forward

Nepal’s electricity sector is on the cusp of transformation—regional electricity trade, increased
renewable integration, and private sector participation demand a capable and independent

regulator .

Strategic Actions for ERC

ERC has made significant strides since its establishment, but challenges remain .

Functional Independence: Secure legal, financial, and functional independence through tar-

geted amendments .

Institutional Strengthening: Institutionalize regulatory training programs and retain sector

experts .

Financial Autonomy: Establish sustainable financing mechanisms through regulatory fees
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and levies .

Public Outreach: Deepen public engagement with structured outreach and participatory
rulemaking .

Regulatory Enforcement: Strengthen enforcement mechanisms through legal reform and
dedicated capacity .

Coordination and cooperation: Enhance inter-agency coordination for coherent sector gov-
ernance . ERC must evolve from a traditional regulator into a strategic facilitator of Nepal’s
energy transition—balancing consumer welfare, market development, and policy alignment in
a rapidly changing regional power landscape .
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The Indian Experience in Electricity Regulations:
Lessons and Insights for ERC-Nepal

&

-Samrat Roy

Introduction

Electricity regulation in India is a complex and evolving field shaped by the country's unique
socio-economic landscape, technological advancements and environmental concerns . As a one
of the fastest-growing economies in the world, India's demand for electricity has exponentially
increased, necessitating a robust regulatory framework that ensures sustainable, equitable and
efficient electricity supply .

Electricity regulation lies at the heart of sustainable development, economic progress, and social
equity in any modern nation . For developing countries like India and Nepal, managing this vital
sector effectively is not merely a technical exercise but also a socio-political imperative . India’s
journey in electricity regulation has been both tumultuous and transformative, with milestones
that offer critical insights for its neighbours, including Nepal . This article delves into the Indi-
an experience in electricity regulations, dissecting its historical evolution, the role of regulatory
bodies, major policy reforms, persistent challenges, and future pathways . It is tailored for the
Electricity Regulatory Commission of Nepal (ERC-Nepal) to aid in strategic planning and insti-
tutional development .

Historical Background

India's tryst with electricity dates back to the late 19th century, with the first demonstration of
electric light in Kolkata in 1879 and the commissioning of the first hydroelectric power plant in
Darjeeling in 1897 . During the colonial period, electricity development was sporadic and mostly
confined to urban centers .

The Electricity Act of 1910 marked a significant milestone, introducing provisions for power
generation, distribution, and regulation . However, the lack of a cohesive regulatory framework
meant that numerous challenges persisted, including tariff inconsistencies and inadequate supply
reliability .

Post-independence, the Indian government took a centralized approach to electricity develop-
ment, considering it a critical input for national planning . The Electricity (Supply) Act of 1948
laid the foundation for state-owned generation, transmission, and distribution under State Elec-
tricity Boards (SEBs) . These boards were expected to operate based on commercial principles,
but political interference and cross-subsidization severely impacted their efficiency .

The 1970s and 1980s saw a significant increase in demand, but poor financial health, inadequate
investments, and operational inefficiencies plagued the SEBs . By the early 1990s, it was evident
that comprehensive reforms were necessary .
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Emergence of Regulatory Bodies

The need for independent regulation was recognized as a cornerstone of reform . The liberaliza-
tion of the Indian economy in the 1990s necessitated a re-evaluation of the electricity sector . The
turning point came with the enactment of the Electricity Regulatory Commissions Act in 1998 .
This law created the Central Electricity Regulatory Commission (CERC) and enabled the estab-
lishment of State Electricity Regulatory Commissions (SERCs) . These bodies were tasked with
tariff determination, licensing, grid standards, and dispute resolution . These regulatory bodies
were tasked with ensuring transparency, efficiency, and fairness in the electricity market . Their
establishment marked a significant shift towards a more market-driven approach, providing the
groundwork for a competitive electricity market in India .

The Electricity Act of 2003 consolidated the regulatory framework and superseded previous leg-
islation . It gave more powers to CERC and SERCs, promoted open access, allowed multiple
players in generation and distribution, and emphasized consumer protection . It marked a shift
from a command-and-control regime to a market-oriented structure .

Major Policy Reforms

Several key policy reforms have shaped electricity regulation in India . The National Electricity
Policy (NEP) of 2005 aimed at providing access to electricity for all and promoting the develop-
ment of a power market . It emphasized the need for investment in generating capacity, strength-
ening transmission networks, and improving distribution systems .

The Electricity Act of 2003 was another landmark reform that redefined the electricity sector's
structure . It introduced provisions for competition, unbundling of services, and the establishment
of Open Access provisions, allowing consumers to choose their electricity supplier . Additionally,
the act emphasized renewable energy integration, enabling the growth of solar and wind energy
sectors .

The introduction of the Ujjwala Yojana and Saubhagya Scheme further underscored the govern-
ment’s commitment to enhancing energy access and electrification in rural areas . These schemes
not only focused on expanding the reach of electricity but also aimed to promote energy efficiency
and sustainability .

India's electricity sector reforms have been multi-dimensional . Key policy and regulatory re-
forms include:

1. Electricity Act, 2003: A comprehensive piece of legislation, it focused on promoting compe-
tition, protecting consumer interests, and ensuring supply of electricity to all areas .

2. National Electricity Policy (2005) and Tariff Policy (2006, amended in 2016): These guid-
ed the implementation of the Electricity Act, emphasizing affordability, efficiency, and finan-
cial viability .

3. Unbundling of SEBs: Functional separation of generation, transmission, and distribution
improved transparency and accountability .

4. Introduction of Power Exchanges: Indian Energy Exchange (IEX) and Power Exchange
India Limited (PXIL) enabled transparent, competitive, and market-driven electricity trading .

5. Renewable Energy Promotion: Through policies like the National Solar Mission and Re-
newable Energy Certificates (RECs), India aimed to meet growing demand sustainably .
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6. UDAY Scheme: Launched in 2015, it aimed to improve the financial health of distribution
companies (DISCOMs) through debt restructuring and performance-linked incentives .

Challenges in Electricity Regulations

Despite significant strides in electricity regulation, India faces several challenges that impede the
sector's growth . One of the primary issues is the financial instability of distribution companies
(DISCOMs) . Many DISCOMs operate at a loss due to a combination of factors, including high
operational costs, escalated power procurement costs, and tariff subsidies . This financial strain
undermines their ability to invest in infrastructure improvements and limits access to electricity
for consumers .

Another challenge is the need for effective integration of renewable energy sources into the grid
. As India aims to achieve ambitious renewable energy targets under the Paris Agreement, inte-
grating intermittent sources like solar and wind power presents significant regulatory and opera-
tional hurdles . Ensuring grid stability while achieving a diversified energy mix remains a critical
challenge .

Furthermore, regulatory inconsistencies across states create barriers to the smooth functioning of
the electricity market . Varied tariff structures and regulatory frameworks often lead to confusion
and disputes, inhibiting competition and private sector investment .

Thus, despite significant reforms, India’s electricity sector continues to grapple with several chal-
lenges:

1. Financial Health of DISCOMs: Many DISCOMs remain financially unviable due to high
AT&C losses, subsidy burdens, and poor tariff realization .

2. Cross-subsidization: Industrial consumers bear higher tariffs to subsidize agricultural and
residential sectors, distorting the market .

3. Regulatory Independence: Political pressures often influence tariff setting and policy deci-
sions, compromising the autonomy of regulators .

4. Open Access Issues: While legally enabled, open access has not been fully implemented due
to cross-subsidy surcharges and infrastructure constraints .

5. Dispute Resolution Delays: Although SERCs and CERC have adjudicatory powers, legal
challenges and delays hamper effective dispute resolution .

6. Integration of Renewables: Variability and grid integration of renewable energy sources
pose new regulatory and technical challenges .
Future Directions in Electricity Regulations

The Indian government has recognized the need for reforming electricity regulation and has ini-
tiated several measures to address the existing challenges . Moving forward, key focus areas
include:

Strengthening DISCOM Financial Health : Addressing the financial distress of DISCOMs is
critical . This can be achieved through measures such as promoting tariff rationalization, de-
creasing transmission and distribution losses, and adopting innovative financial models to attract
investments .

Enhancing Grid Infrastructure: Investment in smart grid technology and strengthening the
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transmission network is essential for accommodating increased renewable energy generation .
Smart grids can help enhance grid reliability and facilitate better demand-side management .

Promoting Consumer Participation: Empowering consumers through awareness and education
will foster a more competitive market . The introduction of net metering policies and peer-to-peer
energy trading can enhance consumer engagement .

Streamlining Regulatory Frameworks: Establishing uniform regulatory guidelines across
states can eliminate barriers to market entry, streamline the approval process for new projects,
and simplify tariff structures .

Fostering Renewable Energy Development: Continued support for renewable energy through
policy incentives, subsidies, and initiatives will play a crucial role in ensuring energy security
while mitigating climate change impacts .

In addition, India is also entering a new phase of regulatory evolution driven by decarbonization,
decentralization, and digitalization . Key future directions include:

1. Regulatory Sandbox Frameworks: Encouraging innovation by allowing pilot projects with
relaxed regulations .

2. Time-of-Day Tariffs: Promoting demand-side management through dynamic pricing mech-
anisms .

Smart Grids and Meters: Enhancing transparency, efficiency, and consumer participation .

4. Energy Storage Regulations: Developing clear policies for battery storage to support renew-
able integration .

Carbon Markets: Aligning electricity regulations with India’s net-zero goals .

Consumer-Centric Reforms: Empowering consumers through prosumer models, net meter-
ing, and grievance redressal mechanisms .

Key Suggestions and Lessons for ERC-Nepal

India’s regulatory journey underscores the importance of clarity, capacity, competition, and con-
sumer focus . For Nepal, the replication of such reforms—adapted to its unique scale, governance
capacity, and market maturity—can pave the way for a reliable, inclusive, and future-ready power
sector . Strategic, phased, and participatory regulatory evolution is the need of the hour .

Nepal, with growing surplus generation and regional trade aspirations, must align regulatory re-
forms with its current maturity while planning for the future .

1. Cross-Border Electricity Trade:

India's recent cross-border electricity trade regulations have enabled Nepal to access India's
market and trade power . Nepal can learn from this experience to facilitate smoother and more
efficient cross-border power transactions .

2. Independent Electricity Regulator:

Nepal has established an independent electricity regulator, crucial for sector reform . India's
experience with state and central electricity regulatory commissions (SERCs and CERC) can
be a valuable model for Nepal to ensure regulatory independence and accountability .

3. Competition in Generation and Distribution:
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Nepal's new Electricity Act aims to enable competition in electricity generation and establish
power trade as a licensed activity . India's experience with reforms, including deregulation
and delicensing, can provide valuable insights for Nepal on how to foster competition and
attract private investment .

4. Regulatory Independence and Transparency:

Nepal needs to establish a regulatory framework that is transparent, autonomous, and account-
able . India's experience with independent regulators, like the SERCs and CERC, can offer
valuable lessons on ensuring regulatory independence and transparency .

5. Power Purchase Agreements (PPAs):

Nepal's success in signing PPAs for new projects demonstrates the importance of having a
robust regulatory framework for attracting private investment . India's experience with PPAs
and tariff policies can offer valuable insights for Nepal on how to develop a more competitive
and investor-friendly environment .

6. Tariff Reforms and Market Operations:

India's experience with tariff reforms and market operations can provide valuable lessons for
Nepal on how to create a more efficient and transparent electricity market .

7. Financial Viability of State-Owned Utilities:

Nepal's Nepal Electricity Authority (NEA) needs to improve its financial viability, and In-
dia's experience with reforms to improve the financial performance of distribution companies
(DISCOMs) can be a valuable model .

8. Grid Codes and Transmission Planning:

India's experience with grid codes and transmission planning can help Nepal develop a more
reliable and secure power system, especially for cross-border electricity trade .

9. Coordination between National Policy, Regulation, and Power System Planning:

Nepal needs to strategically coordinate its national policy, regulation, and power system plan-
ning to maximize the benefits of cross-border electricity trade .

10. Energy Banking:

Nepal and India have agreed on energy banking through power traders, which can help Nepal
manage its hydropower resources more effectively and enhance regional cooperation .

11. Investment and Financing:

Nepal needs to increase investment in the electricity sector beyond existing pipelines and
explore various financing mechanisms, including public and private sector partnerships .

Conclusion

India’s electricity regulation journey is a powerful narrative of reform, resilience, and reinvention
. It underscores the importance of a robust legal framework, independent institutions, stakeholder
involvement, and a forward-looking policy vision .

The Indian experience in electricity regulation underscores the importance of a balanced ap-
proach that combines liberalization with robust oversight . While significant progress has been
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made, ongoing reforms are essential to address the multifaceted challenges within the sector .
As India continues to evolve into a global energy leader, the lessons learned from her regulatory
journey can serve as a valuable guide for other nations grappling with similar issues . By foster-
ing a transparent, resilient, and consumer-centric electricity market, India can ensure sustainable
energy access for all her citizens while contributing to global climate goals .

To sum up, the following key regulatory strategy for Nepal may be considered:

1.

10.

11.

12.

13.

Foundational Legislation: Nepal should revisit and strengthen her Electricity Act to clearly
define roles, encourage competition, and facilitate unbundling where needed—drawing from
India’s 2003 Act .

Independent and Capable Regulator: Empowering the Electricity Regulatory Commission
(ERC) of Nepal with broader authority and technical capacity is vital for credible tariff setting,
dispute resolution, and investment climate .

Open Access & Market Frameworks: Begin phased implementation of open access regula-
tions to allow large consumers and traders to buy directly . Develop a Nepali power exchange
model with regional integration potential .

MYT and Cost-Reflective Tariffs: Adopt MYT principles in tariff regulation to encour-
age utility efficiency, predictability, and cost recovery, with targeted subsidies for vulnerable
groups .

Renewable Energy Obligations: Institutionalize RPOs for large consumers and utilities with
compliance mechanisms to scale up Nepal’s clean energy transition .

Grid Code & Ancillary Services: Formulate a Nepal Electricity Grid Code aligned with
regional standards, and initiate a roadmap for ancillary services to ensure secure and flexible
grid operation .

Consumer Empowerment: Introduce consumer-centric reforms, including service quality
standards, consumer forums, and demand-side management programs to modernize utili-
ty-consumer interface .

Capacity Building: Invest in human capital and technical training to enhance regulatory ca-
pabilities .

Stakeholder Engagement: Regular consultations with consumers, utilities, and government
agencies improve transparency and buy-in .

Data and Digitalization: Use digital platforms for real-time data collection, analysis, and
decision-making .

Regional Cooperation: Engage with India and other SAARC nations for cross-border elec-
tricity trade and regulatory harmonization .

Pilot Programs: Start with pilot regulatory reforms in selected areas before full-scale imple-
mentation .

Strengthening Infrastructure: Invest in robust transmission and distribution infrastructure
to support reliable and uninterrupted power supply .

As Nepal embarks on her own regulatory path, the Indian experience offers both cau-
tionary tales and exemplary practices . By learning from India’s successes and setbacks,
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ERC-Nepal can chart a customized, sustainable, and inclusive roadmap for electricity
regulation that empowers consumers, attracts investment, and accelerates national devel-
opment .
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TS FRIEAST |

fagga oM STRINT U, Rowx T 3T 2R (T) of Taga FRma STt faga &ar s T ofaw,
JATHT qIT YT frehaT faioT 7 STRIeRT faUsht & | R0co TamuT fagga e STRITERT ST iesnt
farga IweT feq wvervrarafy ffemRT, R0co o i faga faawr stqafa wr ure safwerr arfr
T ST MRl & stamT farga dar fifsra T stfefea o s gaT ar areeet ST
UG T PR 9 TR UYETd Sid AR JaT Fare s I 3eoi@ & | I, JuterdT fagga
AT T8 T STIEAT, TR T AT THehTehT Ter-eHT HGTi=eh HTEHeh! STHTERT €T AT AraRIT
9T &7 Tfehes |

faenfaa JeTe®enT ST ITg &4 &1 W A= STaeT fag]d ST v g s i | faga dar o
T faermT sttt wquT et it faeheden &umT ferges T faegd ¥aT s et STy faders
faee HageiierarhT ar 2 | gl fara IRy Fa=I0T U, Roue, farga ary fam=or femmaet,
04 TTe e uferertoTent feree farawor fafammaett, Q0w T e gat S fecatted T
ST TTHHEE T SIa= at Tagd HaT a5 TaT STHRBIRT hIVIETE TTersoT T THIHT SATRIhH-|m(
TRSTeh ST F 7T St df ShITEE HIUT USRI TTsad | & T HT, I8 TiEHT el JuTeeehl Hiiamd
T T ST Skl T AUTelel |l SE-YHT Ao To haHeh! TasuT HeraHT Serthet
A TR 3 |

wgeh srfRTs

SeTTIdehT faeyd SRl Tammer fHermrenT T9mT Went e o fagg seRarereft ®rie (Office of
Gas and Electricity Markets — OFGEM) & 3THIHICTTS fare[d STTYfd 7T hruHTaseh! Tem-ehT ATiT

ST TR Standard Conditions of Electricity Supply License & SgRIEHITSTHehT el TEhT
]
9

&. foryaer weget Afa OTET ITMIRHT Al THRY T IF (Pensionable Age) Sfth WTAT
T I 5, SATHHT T Jg HAch WOHT AT 2¢ TN GHhT ATHET I§ AT HLAT
STHITUS AT SAfchel STTETehT THIAAT FHF IT ETerauT fagga &ar & 7 |
1 Jge MMy Tifiel WEYEd gE® | - 9WuEs

 https://www .ofgem .gov .uk/sites/default/files/2023-03/Electricity%20Supply%20Standard%20Con-
solidated%20Licence%20Conditions%20-%20Current .pdf

EERA SRIa-TRT= (Frga Fram siraiiest crfe)




. SoollEd eI (F) AT g STTEIHT Uit At ITeEer IUMIHT STaT 3% STHIHIR
ufeT s safeh 31Tk, fael Teft 1em 98 (Pensionable Age) WUeRT T HraTfeerd
ITIhTCT fogld HEger ATquehT STUhT STEATHT THA STIHITTS UTe SAfthel SITETehT THIHT
Thor Taed s TR W= Sgot de 39gh HAHeE dog I |

T,  TTEE STMIRHTT Tagdeh! Hegel Aidiehl STTEITHT TV Heqd STHAST TH & dehasd
FEUEE U+ T ToRd AdT a5 T+ il A fareheueht T fergu |

Ik I st

HIH TS STHIEhRTRT Tsata=e « fagyd faauorent famen fehmr e g HUehT hIUT e TSIHT Th
FEET qTge | qued, faga aar aws 7 fawemr ana Tt amr ReTar JeT |fshs | 3TTeuTehT
AT, -1k ToIeh! fareIaent TR =J-Teh @resiieh 8T 3T (New York Public Service
Commission) & TTETY ITHITHTeRT Tagd TS htdT T4 HFeI-eTHT SETIehT SHETET TRehT & © -

ITIBICT AT Taggaen! foet aaemT Ffaar faga daT yemehel SIHIETS faeld e o T
Tt gemT faut InihTens faraest Heget fa staT fad o e JebrT 7T avereell aeprar
T 2w Toent miTg feg fagga &ar s 7 @ |

e FaAmT faga e yarher faed s T g=AT fdeT & ot faea dar a
TATTRT &1 e Frareft fararor T faegd T svg g ao ariaa fafa qem awr T faga dam we(
TR STHT T I e ST faater Her 75 e | Jear =T faega meget fag o fafaser
R0 T UvETa UsTST aferd |

faga aar a5 et faga dar ameanchy fafear fagm < aer @ ¥ asre demr 7= dar a3
T 91ES |

IR JTEAT W foera dar avg T afren:

fag ot e uwk a a1 3 fafers et © A aweeha 7 fag o wer w=rfy faega dar wemmeher
fqaar faga &ar as T |

afg o Tafrcderct STIRTATS Higsher SHI-HT USRI FHTUTT AT |

It AT UgTIsheT 3313 U ThHTeRT HFST-ETHT STHIThICT TalT TaTIeh STIaT ATeST(eh HalT STTINTEHe
Toamearert geT 3T ekl T faaTg e T W THIH JHTURT AT |

HaT YaRIeheh! TiaiTe faegd §aT a8 T STTSEThT STaeTEr ITHIhIeT fag O avqur e fa(
TehenT WEAT |

& T, wrdsTte fagrent fe, faarenr ua fa sifer, e € 7ot o o g§ gwarent srafufie

? https://dps .ny .gov/consumer-guide-your-rights-residential-gas-electric-or-steam-customer-under-hefpa
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3TET HaT FeTeheh] hATeTd -G To- & W Hege ATaiehT hrvT fagld &aT a8 7 4TS |

TeT fafceh, Afe faeld TaT Harehel SUMITHIRT Tafehcdesh ATthd SToET T TTEe dIE ATt
STIRHTATS TATE THET UehT T fa[d Tarehl STTamT fHsTen! T STaer @i 9T 8=
T FEHT U AT HaT eTishel 30 Totamy e game g e | Jfq fafshcashet faegd daT Tgar
T fohl TR T TFe-oT TaatoT Soci@ MRIGUAT QeI oIedT TaTees STaeTdT Shid STafadey
T AT T 3THIhTeT THT 3Tt foh Heget T ToehanT &1 Sooid TRHT 99 &l 31afy 3o faent
AT T Hiche | AT ITHITHIERT T ST STeiehTei < HUHT 3T¥h ATHT STafy gud Wi §1e
| Ifq TATET AT TEeh! ITIBTRT SHTa HERIAT YOI (Life Support System) HeTe T4 faga
STEIYIh TEHT BTEST-eh el STRITeT FHTUTIS WRST HIEHTHehT 3Tkt SATHT Tefehcashal effepfa
T Te- © | T, &tk i afeTHT et InhTet fster fohm faggaent mege fae Tae &1, gettsg
T | AT TR T Wl AR aryg quer 3uihiel fagdent Tege fad woet T{us
| TTeSTIeh HAT STTINTRT FHHATICT EAT ITIIBTEEehT AT IUITH YTBIHT TEAT THHT0T T Seeht
T IUITHT TATE TR ZRTURT ST Teharel gt Ui fagare S oo & |

3. W

T 230 SATS « AT ST U TSNSl far[d quref™T dredfes mIdeT ueT Tue |m|r=r
frdreenT ush faumT (Department), ST ST-EehT TSI &reATs Wiies, st faega dam avg et
TITHeRAT STTH Taefd W7o 7T SUvIhTen! Fit FwfoT 3t fervmTehT Semeentsr 9@ (Prefect) o T
U3 ST T | It TG G ¢ oF T TagdenT STcaTavaish STTavashdTes qfd TUehT ST
JTIRT ST ATSHIES TS Hleh Ioai@ &

&. foregd yotetient Rpereel %< st 9waT & AT |

@. voo .ot quT 3« . o). HIcTh! THRIT YUTTeAIshl WieesT SHATT: 3<o &.+ff. T 320 & o).
=T et VBT |

T, JEROT QT faaur §ermehT STcafesh STNEArS WUeh! T od ST fare[d STRITd 7+ 1= fashed
T |

T, HUTTeieh! HHTT HTe 79T (Normal Operating Condition) gHfe=ard T @mia TaaT
|

T ST THT R AT Ioeil TN TR, TeTemifsment faed wmerdies 3t famTeRT Tqee faegd
HAT S8 g TR SRR TG T TS

F. ST, foA(eh T SRRICTEE STHHT [e[d &= aT el TTaT HHa Sfad SIT@HAT O e
ITET HHE SHEHTTY 3T Tl 36T &9 |
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. G AT STATTLIF AT ST e TSHAT SIS HULHT il qAT Hehage |

T, STl e SR GETe TS §3T St afd g ST, TR T afe gear fagare
Tyl JETEE |
g, foed Suctser yugny 31=7 fhfauent TRITehdTelTs Ui ST STTHT UTerfehd T T dfsh |

THT=Heh! Jell SSTRT TR 1T Commission de régulation de I'énergie (CRE) &l 2023
&I iafafe gfdeeder 023 |7 I HUHT Brotte's Law o STHIhTeT ae]derl Hegel TTaiehl STawaT
U AR ¢ 3@ AT e« qF Taga SaT aw T e STaweiT TEhT eoid TRehl § | T, 3%
FICT STHIHICT TANT T+ Tae[denT &waT g3 g fauanT v+ faws |

8. SHT

ferggaent T otgu Af@uAT steram AfSTferueRT STarEermT TETeT “aSTHT SR IUREE” (Mar-
ket Based Medsures) 3TIATE=S | SISTITAT STUTNT JUTIEHT TsTeh! Hel-dT o T THTOT JoTTeft
HodTeTeh U fad T YaTesheteh! Hel YT § | J8HT ITa Uae-oTaT faed @ite 1, feemde(
&R JANT T, faeqd sttt T qd-"eAta fausrr faga wemmehdteseh! faga #eg (Load Curtail-
ment), [E2EIR RIS Emergency Reserves T &7 I%EFFW SIRIKE 117\1%, 3TTfe el B |
Ife Market Based Measures ATl Titfeafaen! e T T&e STTEI™T Non—-Market Based
Measures 3TITE=S STEh! SRS Te[d TSeaTs =L 10T T &l T ST Al es Ui 14s |

T Tgeahl STTEITHT Fraf-ed HAHTIRUTETs Giead TN STawelT ool & | HaaTemoT J=Tel
SRTRT ST, PO 1EE T TawehT SATadTIIe Ho-HTeT g3g U6 | IO ArSHIES, auT ArsT fa- faga
HAT ¢ TaT FEAT AT SRR Ta- ShRIHT TraTfeerd FHoT JuTTet Hereish, Tt qunelt Herersh STerar
fargd T yaTIeh Ta T dEshl Rt g Seai B | Stiee Ty Qe w9t faga wee 9
HETT TRIERT HeATeTen Ui THeRT STTRNT G5 | T8 GT U8 T diienT, JHarary qur e,
faga = i oTafy, Taga dseent TRIRAT T Teh{aeRT STTURAT 0 TTRGUH 3ol & | T8ehT ATaf,
faga SmhTeeaTs J&ar IRFeIfaaT SRt ST T+ SURIEEehT TRAT SHT STHRRT faga- saeeT
& D |

Tagd TRl ST FH TTT ITHIHT AT STHITHT SFTh! STUTRIRT G - TaIT T e & |
T 9 TS | GHTaET, faed faaor gssiaars fafi=T @98 (Disconnection Group) HT HFT
TMEUHT - | F%T Tqg Ferieor maf araf-era gonefl Haetshen! shal astiersit SRR 9 & |
SATEATRT Targersor qgea, rferfereh FUAT GFTer SUAT T SATI9TH HUehT 3T Mfverd frfarenT
STHIHTGEETS STTHeRATHT TG TaEd HATY(d held! T dleh FaeT 3 |

T TaT a5 T TeRT STTEITHT YUTTelT odTetshel fo]d HaT a8 T i fad SUMIhTEHT Hehar
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TEraTa T YeuTe AT 2 s ghfvera e uftfeerfaer stsget sMTTEEr arar-utetr W (Rolling Sys-
tem) faRa It T TSIq STFETT T |

8. HIRd

TTLAhT sl TR STRT TR Toe[d (ITIRBTeRT 3TfeehR) fmTaett, 030 &1 fom ¢ (2) &
faga faawor srgafaura safder e SwvihTent @fT =nferd =ver T @1d fa faega emgfd mosg o
IooTd TehT & | ATRT 3fafceh, wraeht fafia=T uraferes fagga fame ST (State Electricity Reg-
ulatory Commission) &t Tl &aT GiaSTd STaT STk ieHeh FHT &5 TaTeh! STaETHT ITeT
T3 o fafieT fRImeRRT TTeeTEE disheT B, STEd: HHA-TRTRSTedT atatiggent A faea dar
GITATSTA ETwT a1 STETIRAT SRauaT ST fafeerd sver STme goTfad SmhTesats gemT fa
AT STTRIEH FIHT T Taeg, TgaaT v sueris faega i geme miwege, sfs |

SETEXUTERT ATHT WRAeh! faeelt Tsaehl faed w1t o1, faeeft famga fame ST=ImT (Delhi

Electricity Regulatory Commission — DERC) & Taga ST aa 7T+ SrwsteerdT ekt shal sareer(

Te% SERIEHITeT & :

" THT GRIRT ATHT GHATTSTd &96T Taed 8T a8 T TXHT FHICHT ¥ < HUT TS ITHIHIATS
AT UEH TG TS |

= giwntsrd ot TRenT e v (ciieHfesent et aeeh) farmT ¢ auer et 3tfush g &
T EL HAT S5 THTAT Seh! & ST THHT a7 g T TS |
= TR FYT WA 3Ta%EE WS Taaiur IR (Distribution Transformer) 3 B U STarIaT

< guer Pt fagga stafd game mg o, T taty et fagga e T atesT statehr @t
ufa SueTehl atet afayfd fag o |

" IUWIHTRT THET TR HUGRT ST SToTehl STEATHT 3 HUTTH STErT fiex et sremar et famm
9T 9 fagga mgfd geme T |

GO, FTeTel STFHRT T ATk H-AU e THT Talerd STHITH JERIHITSTHeRT ol &1

= YT VSRS Y Ui STRHIRT Ed daT TeheH a9 g Afed | fagd dar s 7 9, feega
FerdT g eTafy drert fafaa e faga | @ sttt sti-aramr uft fagdent meger fatmr fagga
AT 8 T |

= fTIIOT STfeteRT STEET S AT STaeTT faRa aws el & gar Mfvea stafy vt adr
gty faed a8 T | TEAT STTEATHT, AlTehUshT Tater w=aT 3Tk Ty fad et a8 T yuTfad
fehel GTTYfd T3 o |

= o ST TR Tkt BT Taed HaT a9 TGt WleSTeh Gt AT TR qEREi quT ey,
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fagga awg ey o1afer, faera dgeent Tofiar T uepfd Iocr@ T | et SAfafs, faga Swime(
FATS TEAT qTCReriaent sHal THAT T+ 3UTIEEehT STRAT THT STHERRT faae |

= o & frafid suwT faRd ST aw T U Uy STEITHT U & U Ush STHRRTATS I

TR T T Taga HaT aws T | ey, frmHehel reSTi-es fedeRT et arsenT UTtHeRdTeRT &1
qrehT fearega Tt STTRIeRIE fam T | T STUTRIehIeh! faeemT T | SR RaTeTeeelTs
STHRRT fag o |

= yfdepet HIAT TR TTEAMT g, e T, FAraTicren qom T Ut aee ar fagaar fnit
Hageiiel T IUSHUT YFT T+ YUHT ITHIHISh! SCAT Tae]d =g T SFa-oMT faeiy sFawern
T |

= IUIHTT TR Ui faga neger Tt farga eme 7T Tae SRl ShRuT STSaTe quT o fagrageh
T 3TTTte fega &aT &= 7 |

STAThRIAT T YHEITdT TaH THIMT SUHIRbTehT fed qeiT STaeaehdmid 3Tcditieh Haeaviadr e
| T Y, Stifemel steremaT wWeht faepa SwIhTeRT ATt T srawer ufy nfier ws | e
STTCITEEHT el Wik TecaeT Q=TS faga uTieaaT STfrerit 98 d Fa TS at &l STaeemaT
farggaent Tel-wfaeTa giafeeraar s TRl Sfea | aed, fanTeerer quT sTedrer st AAfd Haasiier
TTT fojaeh! Shfeden |Id, ST fesTe St ey ST FIHT STEeRi aFTsal &9 | STauines
FOAT foRd HaT SFwaTT AT ST T&T HUTeTehT AT JeehT STTETEE TR + & | iy, Ture
ST foR]d IeaTa FRITHT 3o HUehT GRTHT fagfden! gerwar quT favaeriear sufed & g | &9
ARy JuTetenT Hfaerel UReheuHT TehT TaT YATEHT SaThafed! Uaq URERTdT frerell STaemoTer
THT UTTHT T HaT o T v e qequl fagd ST YeTeeh! ST GUR T aTes |

ITIHT T EFamelt ST-aiid gieenior & &1 9= fae[d arsent Tt saraTiaeh fehrres S, Icareehd,
THTROT ST qT faratoreRdlet UTed T+ SFqol 31 Al SuMihiet fatehT Hegetae W g Wehtel
a1 g TRl WuTTetien! tarshed TagehT SUMIBIMT §=5 | aered, 31 fmior ) o fergaevarsit Hfifq,
T AT TR ITRTUTEEHT ITHITHIGh -5 gNeehlvTae URA g T6s | Taga dar aaawart fawr
Tagd STMIRTERT HT ATHIRT Taw YUehTel STV 3o STk edl qoT TRETRIAr Ja6d T dh
STRINTRY ekt 1T STET & | CIEehT ATHT, TR SeclfEd S3Tas TRId 31T JTe%ehT Ieh STHITHE(
FhT ST TaveTouT T T STITHRE UTCTeh! STAEAT STeheT AITaiTd oy faTaehIT qeare shmiie(
T ST & | T T a5 T ST, AT qeIT UreifehdTen! Teior 7 sl STTeRT SATHT
SATRIRRRTST Wbl TITaUehtel FeIfetd shienl STefiHT Tt a8 TrTemT 3uah et s
GHd THI0T T Hags W T GFIRUehT SHITHT Toh! QIeRITHT 8213 HTa9ash G¥hla AuTel SLehiaTs
foT o | cIEehT SATafth, TRl STFITed TGideeen! ST T hear faweet IR Jux o
ugfaee fmior g7 qept g1 faveryor i st diferes dgfaee fmfor 7 weew | et et S
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Regulatory Perspectives on Grid-Connected and
Isolated Distributed Electricity Generation in

Nepal I | i

Suman Basnet

Introduction

Nepal’s electricity sector is slowly but surely witnessing a shift with a growing emphasis also
on non-hydro renewable energy and decentralized electricity generation . Distributed electricity
generation (DG)—both grid-connected and isolated—has emerged as a key strategy to address
rural energy poverty by providing reliable, high quality and affordable last mile electricity supply,
diversify urban energy sources to reduce electricity costs and reduce fossil fuel consumption, help
reduce investments in transmission and distribution infrastructure and strengthen energy security
and climate resilience . DG refers to the generation of electricity from small-scale technologies
located close to the point of use at the household or community level, often utilizing solar, micro
or mini hydro, wind energy, renewable biomass or other appropriate renewable energy resources .

This development is in line with international trends and practices . Many countries are now in-
tegrating grid connected DG to increase supply of renewable energy, accelerate transition to net
zero pathway, improve resilience and lower costs for customers . More importantly, grid connect-
ed DG can offer simultaneous co-benefits such that countries can realize multiple advantages of
DG at the same time .

This article explores the evolving regulatory landscape that governs grid-connected and isolated
DG systems in Nepal, highlighting institutional arrangements, regulatory mechanisms, and im-
plementation challenges .

Distributed Generation in Nepal: An Overview

The geographical, infrastructural and socio-economic challenges of extending the national grid
across Nepal’s mountainous terrain have made DG systems crucial, especially in rural and oft-
grid areas . While micro-hydro and solar home systems historically dominated isolated DG, the
introduction of net metering and policy incentives has fostered the growth of grid-connected roof-
top solar and small-scale hydropower systems in urban and semi-urban areas to supplement elec-
tricity generation and replace diesel gensets . Therefore, DG, in additional to energy access goals,
can also significantly contribute to our clean energy transition and energy security aspirations .

Institutional and Regulatory Framework

Nepal's regulatory structure for DG is shaped by a combination of centralized policies and emerg-
ing subnational roles under federalism . The main legal instruments include:

= Electricity Act 1992 and Electricity Regulations 1993: They set the framework and procedures
for licensing, electricity tariffs, and safety regarding electricity generation, transmission, and
distribution in Nepal .

= Electricity Regulatory Commission (ERC) Act 2017 and ERC Rules 2018: Establishes ERC
as Nepal’s electricity sector regulator and establishes procedures for regulation of the sector to

ensur arency, efficiency, fair co g etition and consumer protection .
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Development of Grid Connected Alternative Electricity
= ERC’s Bylaws for terms and conditions to be followed for sale or purchase of electricity

= Nepal Electricity Authority’s (NEA’s) Working Procedure on Energy Obtained from Solar PV
systems

= NEA’s various Board Decisions on net metering

= Alternative Energy Promotion Centre’s (AEPC’s) Renewable Energy Subsidy Policy and De-
livery Mechanism

The major institutional players include:

= MOEWRI: the nodal Ministry for formulating policies, laws, standards and regulations related
to the sustainable development, conservation, use and distribution of electricity .

= ERC: The independent regulator for licensing, tariff-setting, and dispute resolution .

= NEA: The national utility responsible for generation, transmission and distribution of electric-
ity .
= AEPC: The nodal agency for promotion of renewable energy and energy efficiency

= Provincial and Local Governments, empowered by Nepal’s Constitution to engage in electric-
ity generation and service delivery .

However, the regulatory roles among these institutions often still overlap or lack coordination,
especially with the shift toward federalism .

Regulatory Perspective on Grid-Connected Distributed Generation

Grid-connected DG systems, especially rooftop solar PV and small hydropower projects, have
seen incremental growth . The regulatory environment for such systems involves licensing, grid
interconnection, tariff determination, and operational compliance .

Licensing and Interconnection

Projects up to 1 MW capacity follow simplified registration, while those above 1 MW require
generation licenses from the MOEWRI . NEA is responsible for grid connection agreements and
technical assessments . However, procedural complexities and delays have generally discouraged
small private investors .

Net Metering Regulation

NEA introduced a policy on net metering for solar rooftop systems in 2018 and revised it in 2022
. As per the policy, consumers can offset their electricity bills by feeding excess power into the
grid . However, despite the policy, uptake remains limited due to poor consumer awareness, lack
of financing, and hesitancy from NEA to accept decentralized injections .

Tariffs and Incentives

While viability gap funding, net metering etc . provides some financial relief, there is still no
comprehensive feed-in tariff mechanism for small producers . The absence of standardized power
purchase and net metering agreements and uncertainty around long-term tariffs limits private
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sector engagement in the DG sector .

Regulatory Perspective on Isolated Distributed Generation

Isolated systems—off-grid micro-hydro, solar mini-grids, and home systems—remain vital for
electrifying remote communities . These systems are primarily promoted by AEPC and supported
through subsidy policies and donor programs . AEPC’s Sustainable Energy Challenge Fund also
has windows like system improvement and reverse auction that will help to accelerate this effort .

Subsidy, Viability Gap Funding and Policy Support

The Renewable Energy Subsidy Policy makes provision for providing capital subsidies and tech-
nical support for community-based and private-led projects . The emphasis is on social inclusion,
productive end use, and sustainability . A viability gap funding mechanism through the Sustain-
able Energy Challenge Fund (SECF) is being implemented by the Central Renewable Energy
Fund, a financial mechanism of AEPC, with technical assistance of the Nepal Renewable Energy
Programme' . SECF has eight different windows to support both on-grid and off-grid DG projects

Licensing and Governance

Small-scale isolated systems (typically under 100 kW) are exempt from licensing . Larger com-
mercial systems or mini-grids require more formal procedures . The role of local governments has
grown significantly in initiating and co-financing such projects .

Transition Challenges

One of the key regulatory challenges is managing the transition from isolated to grid-connected
status when the national grid arrives . Clear frameworks for integration, asset ownership, and
compensation are lacking, often leading to underutilization or abandonment of systems .

Regulatory Gaps and Recommendations

Several gaps hinder the effective governance of both grid-connected and isolated DG systems in
Nepal . These include:

= Fragmented Jurisdiction: Overlapping roles among NEA, ERC, AEPC, and subnational gov-
ernments create confusion and inefficiencies .

= Lack of Tariff Certainty: Small producers lack clarity on tariffs, PPAs, and return on invest-
ment, limiting market growth .

= Insufficient Hybrid Regulation: Policies are underdeveloped for hybrid models that combine
grid and off-grid systems .

= Data and Monitoring Weakness: Absence of a centralized DG database restricts planning and
monitoring .

Capacity Deficits: Subnational governments and regulatory agencies often lack technical ex-
_mﬂ;m:;anihyman resources .

1 The Nepal Renewable Energy Programme was a Government of Nepal programme supported by the
British Embassy, Kathmandu and implemented by the Alternative Energy Promotion Centre from 2019 to
2025 with technical assistance of a consortium led by DAI Global UK and including Winrock Internation-
al.

EEXY reI-Teem (fage freme s k)




Given the above challenges, the following recommendations can be made to make regulation of
DG systems more effective and efficient:

Clarify institutional roles through a coordinated regulatory framework aligned with federalism

Develop standardized tariffs and PPAs for small-scale producers and community systems .

Introduce grid integration protocols for transitioning off-grid systems into grid connected sys-
tems .

Strengthen Subnational capacity with training, budgetary support, and technical backstopping

Promote further private sector participation by de-risking investment through financial instru-
ments and guarantee schemes . The viability gap funding through SECF is a prime example of
a proven innovative de-risking mechanism in Nepal .

Institute a strong legal provision that articulates the right of consumers to install and operate
grid connected DG in their premises . This legal provision can then enable consumers to seek
legal recourse if any agency adopts policies, rules or practices that impinge on these rights .

Conclusion

Distributed electricity generation—both grid-connected and isolated—holds transformative po-
tential for Nepal’s energy future . It supports energy access as well as clean energy transition
and enhances resilience, and it also aligns with Nepal’s sustainable energy development goals .
However, realizing this potential requires a coherent and inclusive regulatory environment that
enables coordination across governance levels, incentivizes innovation, and ensures the long-term
sustainability of projects . As Nepal navigates federalism and energy transition simultaneously,
rethinking the regulatory paradigm for DG is not only timely but essential .
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(200%) MY T § | IH aEH PPA/ Connection Agreement* AT TRETahT TTaremm

1 Y G AISHERAT 0% T Rh!
% 3% 2 Table ll @1 Column E 1 Seabd HY ARSI & Hwal §¢1 g~ T Availability

Declaration #T Ico@ 1 &S] JAMERAT Argal &aar FaRe g7

| TR e ITafddl HIgal

&oal FEReT T UeT SIgEl 2 Table !l @1 ColumnE ¥ Sed@ WY ARSI a1 Availability
Declaration AT Se@ T &Fd AL G oS! B A 91l 9l g7 N =gaRr Agar e HeiRo
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ITIIR 3 Tl UI-1EE (Pro-Rated Time in Hrs) & X TTaT fasfefiel ¥hee <o% AT
arfayeienr frerfRor Mds | SHTTER Stfuehad (TR et <o% I ERRH g7 s | faga
Witg o=l TRBIaTT TRETshT It AR T ST a2 kT & | 1 A7 qTefiehr b
YA 5 T STRATSHTEERT UTS T &ehehT & |

©.3 SATF Iearad I T a4 fafa (Rcob)

ST 3edTa I[E g9 AT (RCOD) U32T wRIASHT 81 | Connection Agreement TT TIRETahT
TEqTEEECT AT THTHT STRISHT TrdT 7 3T T vaeiehateh! TH-a STTEvIeh U8 | I T[T q91e
fargga TTferehtoTer UeRoT ¥ |7 Soci@ TNT SHITSTH FRTRUT ATee qT Se-EH-es SHIs qra=T af
Ueiohes 2RI AIAT U TReT & | STauTehT T TehRehT ATAT(hUehT STl RCOD R g
AT STEAATT 3th TUlTelTs yaeiehegeel SR ] 0 g 9 Yatiheeal hel Tag WhT TRAT 3%
futer mr ife fareft ufspam T T arshesant @isft g1 & | I=1: RCOD URTRUT ATS qT Tel-LHTEe
T, faxftr sreTemT THas g, STt ufelishl FeRIT T aF qUT ST 3UANTeRT Tepfd g
TS HRTA g TES | AR IS I€ g9 fafd (RCOD) Ty STRISHT |va=T 7 et

ATEe Tty m freT TeTeT gETE T SR D

2. RCOD U saTsT JS1ehuT T Fure-
2. vy aTftier IeaTaTaT ESTAT A
3. coD fear wuAT fagd @ite faskhmT g GoagfgerT aeea et 9 1

TR Iectad THETEEehT HRUT AT THHTOT ANT TedeT T IIETeasT T il 0% S S Naush]
T | TR ST HETE 1T ¢-2R% of dQhT ST |

©.¥ SR{cUH SFEAT (Contingency Plan)

ST ferehrer 1T shraftent fefier Tameear T faeier sgereemumeRt TRt @13 & fat (Take or Pay) T
TogT= STaT ghenIeaHT HIH-Ush! &5 | Hifg STIER s quT fawiie Semetel STTErSHIET ot
o

- Outage Y& TJ OIF Ml ¥ &R Ufsdl Outage 3f@did IRATIGI FHaTaed] gid aver (Clock
Hour) &1 |M 3faRer! faga SforiaT aiivd,

T i ey 3 <1 909 @I SRRl FaRe T g
NEA shall pay compensation to the Company pursuant to Article 10 .1 subject to the conditions specified
herein and in accordance with the following formula:

Compensation Amount (Rs .) =Undelivered Energy x Purchase Price x 0.75 (33 kV)
Compensation Amount (Rs .) =Undelivered Energy x Purchase Price x 0.75 (33 kV)

1 RCOD &1 gom1 COD ¢ wferaw f@T g7 Tua1 S+ 8 ger, ¢ AfRAM=T 9d) 30 AR
e g QAT S=A 3 gcl, 3o ARV T¢ 82 AR @l g7 TUAT ST R de, ¥R AfdAWl 93
yg AR fe@! §T QAT ST 9 JeT X 4y AT 961 oo g1 oA qouglg s |

XN Frel-TTem (fage frem st wii)




FRTHT T g7 | Targga @it fasht anplamT ARNSHTEEATS Sehfedeh ST I3 UTed B ai
FFEAT &7 [A7 FFEEIT Connection Agreement AT Sa€T HT Wﬁﬁmﬁ EF!'IB&”ﬁ SRTROT
AT AT H-TIH THIH T 30~ JURT THET &7 | A7 Fawirehl ekl 07 & | STRisTee
fmToT Tr=T g aX Taggd vaTe T IRTROT AT qeiT faRd ST T Ha-weE fmier gve gg o
TR THE HH & |STSHT TFF~ HHRTTS sohaeshl HiaT qoT AT - Fafy e g2 | Ok
9T Ui 3cUTE B W= FTEAT TR AT FATATATS Teohte] ATeddred T ehi Teh! TEUHT & |
T HTEATATS TH-=T GiATT 1= i f0Tret T e gorT R fagd @fte fasht aneiamenr sife=r
3w Wi~ TR B | Tagga @it fasht arpbiamehr 3wt ¢x TgaR Tfeq afafaars “ors ar fax (o
I uarer) 1 Fagreaets diet ‘i3 Tfar (caoT srer warer) AT ufterd = e ot | st farior T ef(
g ga | Taga @it st arpidmehT g 2% STUR iad afafdent srifushRenT Terd T AT
STASHTEEATS sehfcdeh &l (CONTINGENCY PLAN) T HeTet T “&13 a7 fat (Take or Pay)
I fagTaas det “oi3 T fat* (Take and Pay) T STEEATHT STeddTEd TS S | AT SFawTel
IRTRUT AT qT HeI-E¥H Tag-oIel Ta5eh U8 SIeaed o geen! ST 2 3fg x<% T
T H1eT SET], el ST SRams 3T STRITSIHTEE 3tfect Ui ¥« TTehl ERISHIT el & |

&.4 JIOT &1fct @ 99 (Transmission Line Loss):
faga @fte fasht anpidmeT 3U-aHT 22.0(W) AT & ST qHT SATETSHIEEh! §hAT U1 2 Line

Loss el SIa®T el § | Connection Agreement T Annex-¢, Line Loss Calculation aT
Connection Agreement T&T Minutes of Meeting AT J&T UTEEg% TRGUHT & | =Nl STRITSTT
T 33 el e AT el Tqteh! HICSSTAT TG HUHT SATISHIEeehl SHAT AT el THGUsh! &7 |
T ST STIHT T SARTSHIEEATS 0.4 % 3G Q0% HO JcaTiad TaefdaT el T T 14
TRTH & |

5.% RCOD Wl Ufgel ATUSAT ¥ T2t T a@t Icd1ed Ta{ AW 2Ug

faga @ite fast orplamRT 3T-g%T ¢2.3 T ¥ AT Al RCOD =T Ufeel STTAISHT dra=T &
ST IcaTe TRAT a7 Te3qeh @M 9fT  Availability Declaration TET IHHTUT aT Contract
Energy 9waT ST 3cqTe TRAT T ¢R.2 ! UTIEFRT wo% HT Y T Hith Iooil 7T §Tda
JCATGHT 91 3UE 7T TE 7 e |

B. BT YUTATAT Tag Tl FAREIA STATAATGEbT FHEATEE

BT 51 YUTICHHT A 220 F2T AT STATagd STISHIEE Rouc-Roly THT TAHIUT et &1 |
o0t FF THTOT § HTHT STMTHT 8 o7 g 20 HAT GHAHT HATRISHIEERT AT 29.4 FHUS

e 35,4 Fe ufq AT @bl 3 1° | 7@ rafumr gET SfgeIEE Insurgency, dE STTRICH,
15 faga @R =9 TP %1 98 AR AU ¥ Jagd Be-ie gt woer afify
1% 93-q9 IS TR FMTAE W1 HH BT WHT ARG 9, 99 AR 0 BRI URY FMEAE B
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I gSdTe T THATOT ATHEAEEHT HUhT Fen! Hoagigsh! STaEIT 9T &1 | Insurgency T THIHT
Ffece faedT Foe freT et & | g SRl @9 TR § | S ATGIeH, 3T geard T
TTOT ATHRAEEHT HUERT h! Headiae STRASHIEE 9aT Teh! Sl Tsael S TS T6a SFaeeT
i Rorl BIET | R0%R/0%3 T I T a0 Tl au fnit @ stertass semeent foar |
afe stafmT e FeT giaemee T w0 TE R FEFEET WA | 064/ 0wt AT HET WIH EH T
T/ AT TastaehT Hiemes THd haldl bl @ | shigHT T yemei-eh & fsft ey it 3hausnt
& / U frm, facfarerTe® wabfeat, Sifeet T wafaaht STfushR <6 & / ATHTRSe qgaT T T
TIRT T TaT 3T &Rl TaehTaeTTs auTSTer T fe Hehehl & / Taga faepmr favmmer 002
ATl IaT YaT Yook T ST Yoo% W=T @il YT Ihg Ml & | faga @it faskierr meam &
(STauT %.co T fa3EHT ¢.¥0) UHT qHT TATYd AT FAATATI SAMTTY 3T <0%
a7 &Y fa[d IcaTe AT Seheh! AET(2R aY EMI) T SATST(20%) Frafaa o gae | o= faega
Qg fashiehRl TR & (STAHT ¥.<o T TE3aHT <. o) =T HTH HUHT THT STATTEd  HATITSHIREe
Contract Energy 3T 10% 9waT I&! fa[d 3cuTaH et ufd aTftieh ¢-2.4% o HITeT STRIT &kt & |

grrar T 93 G STTUERT 220 FT Yoo Wl SRISHERT ATSHIEEe] STl TEIIT el
R0 & 2T ARSHTERT AR T U1 YeTie T oA ST (OBSOLETE) WUHT & | 3% JaT
STASTATERT AR T UTeH Yuife® o= sa1deh Tud (Capital R&m) T 7M™ & | ¥o JT
STRATSHTE%h! fawia ST ATSjeh ool & | Tae[d ScaTaehl STaeeT favetsor T & o:

" %o JIT HAMISHTERh[ 3cqled Contract Energy & wo% =T HH T |
" Yo JIT IRATSHIGERT 3T Contract Energy T &iRe <o% l BRIERT faws
" 20 T ITRATSHIEEH! ITET Contract Energy &l <o% YT F&T Sfas

" STET %%.%% HaT Sifed &Rl (R.4 - .3 HaT) STHT 22 92T STRASHIGE S-F0Teh! s4Tsl
T GfaT fafaaeadT o TRt &

0%/ 08l TETERT 3% F2T ATNIHEIST HehaIeel ARG ST IcaTe T Contract En-

ergy FT ¥¢.0%% Tohl UTEAT | STEHT G shiieh TTeish JITRUT faesie T eTsgiaiisi Hreli-e TueaTes

T D |7 Toreiures e dTfcishtaT Soeid TRUST B | e 41 Jaeteh! e yerdereeer A0

faqui ara ¢

Avg . Cost Per | Avg.Loan | Avg.Annual Avg . Annual Avg . Annual Generation Ave . AD

MW (Rs . in (Rs . in Rate per Energy Genera- | Income (Rs.in | % of Con- Pe\;lga l't Y

Lakh) Lakh) KWh (Rs .) tion (GWh) Lakh)/ MW tract Energy ye
2,083 1,458 4.96 2 .43/MW 72 .94 48 .06% 6.01%

BT 99, 033 PIIS U FIEIC BRI URBT RS RG] &1 © ¥ 3 BRIS W<l 961 U Fare
BT BT IRASTHE®HD] I § WH B |
0 SATHd - dor fAf e smdoEwd! Ay )T fveyu

EELN TCRIT-TRTEA (Frga Fam sireiiest S




AT STATTE SATASITEEeRT IcdTa, Taear ST T HaTer sAaeTomeh [T STAHEeaTs ST
el Tt Ieetiad SaTeeHT HTATSIEEeh! STTETETs 9T Te=0T 7 Al |

2.2 gfeR auT HivHt ATTET g4 AR S@TEe & Contingency Plan 3T=aiid ‘&3 T fat (Take
and Pay) STEEITHT HaTierd STRTSHIge aNTden! GHIHT fagd SeaTa e STawITaT qiq

ST 3eaTe JfauTeRT Dispatch Instruction SITHT ST 24-<o% AT fafid T werr s <! |
TIAMHT U AT FEHhTEE, BRI .4 - U TET SATETHT HHT TR & % |

2.R 33 ahft T 23R eft ywTROT YTrefaT g fargdie faeserer 3% g2 AT SeraRd SRS (
FhT HTS AT N 2R S ST IcTET ETH UG T 8T SIaeh! Tagd YdaTe ST et
Teh 3T STeehT SIS feTeh TohW W 7T WehT HeTeraTeh! shaigeteh 31ete far (3T R0vs/0b
) TT 3ooid WUH! TES |

%.3 AN &I TR THT AT STRSTTEwh! ST &l k! STHHUIATRT I <
T @ T THT0T ANTAHT SHHST: STNT e 0% T ¥4% of Jhg et Sfaws |

%% Sehgtel GHAH Foll YaTE <* TREHT HRT % o AN Jhg HUHT g |

Q. ISR STEIITHT HIOT 2% & AN UcTeT FJig WUeh! ST W Yerelehg®ehl FTILaTe e
HIUT TCTE <% 20% T AT I HUhT G /

0. AT AT STTATSIATEEehT fGol YeATAABT TeAITAET

farr ermerent gHaeedT “afaef 7 Wi T @fear @ | SToEr 38T/ 3T (EM/HM/ Ac-
cessories) &1 | EM T BT fe¥ TUmSierar T 3TNT STedT 89 | 220 a7 4o HAT SIeRehT
SATASHTEEShT AT THd T TR Tkl AT a1 & 3% &g (wy Uiq fohar) fagfomear & |
g wHa /@91 (Capital R&M) XY 1T W8 30-3% ¥ Ui fohaT @ g ITguH T @i |
e faaefiesent s uat ST GrarmT it YT enfaushr & | wifaterss ayg s1welt/ saaemtas sams
TR TN TATYET T U5 [ T |7 STATTed STRASHTE%EeRT RaALT T 32T0eRuTes EasmT ¥
ITE T Teh_ IoT GReATHT Lfeqe At vt =fietor 1 |fees 3T |

X1 Unveiling the factors affecting power generation of Small Hydropower Projects in Nepal, Er . Iliya
Adhikari

X Climate Change and Multiple Use of Water from Same Source i .e . irrigation, drinking water and other
industrial application

B aRieauET heuRel ARISTHIEwG! Jeade Uided 2008 /06l, UG WRHR oIl G
X gl Wl Tuey, S R, 99 den ardraRer, SAfaue e dar gow Snfy

* Delay in disbursement, equity first approach and interest from equity etc .

W Yo aERTET BRIl Sl Sfeyd), wWysiie] dawad g Sael, M e B
T SR, RERIET ¥ ShaRT o gom & A s Afdyer snfa

¥ R yg I IRIGHEG® & STIRIES ¥ e WREFEes @ue #HT o1 IR B

W ook e GUR GHIa SRNTe! Ufided ¢ e geRe! "REIRE 97 3%,20¢9
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ferr et gAtfaeenT ¢ Waed!, T, HaT Yoo, Taxdia 818 T goiT IN-T Ja&ar HHaT Thl & |

JUTTeRT T JUTTATHT VAT Tl VAT faer ST 7 U418 &7 si9enT 311 &7 Ay &r | forreerdy |rn

ST hFTeeaTs Udeel, T, BT Yoo, faxiier 816 T UATeel (BeT SATGTHIT HeTey T STHTE T

AT TSTear) A7 Uleell Uer TNEHT RE€.04%% T U3 Y Ul £€.4% JTieh WL el @ | 3t ford s Wi

et sgER W < |

" AR ToIYe =TT L, TaT ook T YT T AT 3caTeehl Jieal o8 auaey dTiies
AT 0,04 %aT YR Wehl T 9T &8 a¥ Ui 6% 9T Seieh! YT U4 ¢iaws |

= TN qUT HEHET TR FRATAT Seaiid daT I[esh T UATe! T aTfieh AR 0.4% YR
WH T |

= quret ferga unfereRtor st g TR UATe, ferftr BT, URTRUT o, Joddty o, He-8E
ITST TG 3T BT YooheedT aTfieh SR ¢-24% I T & |

" ERC/NEPSE /SEBON/CDSC 3T=d HaT J[cha®HT aTfieh STFEHIHT % HwaT &l W UehT
T |

= e quT fawiT ST ST ST daT Yoo, faxii™ 816 T UHTed! TEIdenT Scoha®dT aTieh
STEETHITT 8-¢. 4% HwaT FEThT WK Wehl B *° |

= faga faem favmT stria Tedt, TaT Yook T ESIHT AMRIGHRT J[oohaedT dTibeh STEHIET
3. 4% (TTear o= avae) 3fE 2<% (T AN ufe) W= ST YR W ©

" T ST TSTYE QT ST J[oehat 2.4% YT I el MR TRl § |

" U SR, TRTES @9 T qad G 3 HaT 9T ST STRISHIT Hel STHETHIRT 3% & 9
31T 20 HaT GHAEHT STTATSHIEEHT 23% 3 SRR JME-S |

= griteh SNV BT 3 heT SEETHIRT 3% T 9 07 fad rafettd e 9T gt faxfer @<
M ouy, yiaera g R B | 19T T H SAEHIST 0% T 5T AR |

qq. T foeme et Frige ¥ frawer fageT sreRiee

TERUT ¢ TT Jociiad 3egdehl TRYfd T SuTereh! Ta=]d arstent farT fashmer TR SATHT STRINTeT Toa,
TATEH -2, ITIehT Wfa aufid, IAErt T aresft e 1d ST T HIET STTET gfeeT driherET
RIS U T o sifery STraweh FATHent SUehTTe®eh! SiAT T a7 ShishTerT THATIHT
TTATSIT TReRT &t TehT & | ST eTetery 22 a7 faftaumad, fdfement dfedr qer swrifafa

¥ CSR X fHATvTe wHIH BT AW, B, Wl Pob, AT BN X YIS FHIAY THYD)
¥ 3o feT srafeR
N JoEeers PHeg T daT de s

CERM TSRIT-TRTA (Frga Fram s7reiiest ST




AT TR @ W sfEms |

TorIa T STTIT UehT U STRINTRT U T EeHT UM IhISh! HTfHeh TRY]eT GLehl Tlehid, ~dTeT
fagra fire 18, Roco (Nepal Electricity Grid Code, R033), fae[d 3w feaq deror awarweft
ﬁé‘f&fﬁﬂ, Roco, dIT Key Performance Indicators Manual for Monitoring the Performance
of Electric Utilities, R033 - Roco aTEeh SIRT TehT 1= fafemraett, frafyrenr, wfear qem swrifafs
T O T aifsry fadfereT ST et ot U T fadios grarfeer O T m sywaT e T
STATIRING FGTETehTEE a-ehT T TamITEIetel Tesial W-al UeTHi=e Td gl Sieadres 2Ifqushr
e TNehT & |STHehT 0T ETATHETCTHT STURT HHT STATaed STATSHIGER! STEHIhT 2.0
% a7 TR MR gfqut & ¥ | fagd s faga @fie fasht ot fuiwor qer faga awpiamr
"eafd e TaT Nepal Electricity Grid Code, 033, T faga @ftg fasht aem 1qafa ured safdher
T o 31 Eraeeft fafemraett, Rows T fagTa T TS STTcHET T deheh! af@aq | fagga
Qg fashl a fruftor qerm farga arptamT geafa yam et “faga @fte fospt qur srgufa ura et
ITAAT 9 3T dareeft fafemraett, 200" I ST @ &1 (M) T ¥ (F G o T T qadeears
STRINTT HTAUTATE 3th et ITeiT 7 { |t TJaR faga @itg sk arpiar afwrsi T fdee fer
Il | T T Nepall Electricity Grid Code, k03 HT T&T T ATHH T+ 3UHUTEEeh! HTIGUE
T USTROT YoTeften! fesTTgT qeim fuior araevesh! Sgri-aes STeTemoTel USTHROT JuTtefiehy fHiomT 33(
TEvTeh oo oo Ty TS Forefor Seremoe T quTTedt ST fsfl ST SHrEwas qi oqusT S |
AT SATAISHTEER! ATHT Interconnection Facilities 3T AT SeTael-HehTHehetesh! SATT e g1
T ITTEYI ST T AT 3hl Y SFRIGU- STCTHT JATUERT & | ATl HHHT STRT TRt
fadferehTee draf-erd fehrEser ITeHT TR TTReRT SJTHT T Teheh! Ui TGURT & | STRNTRT 1
3qTE, FRTRET, fawor T SAmamenT fRome T & | 87 Sy ST U T STgAfd o3 T RweRt
AOBIATEE HIATHT & RGUehT THETEEeh! THTE fog Ue | U T S1qufa U T iient arplares
FTATITAT SRGUHT SR TeTehl THTE TehleT Hesiiehor T uf &7 | 3STT &rsmT fgusht
] THETEEh! THTE T fod Fam TR U 1gHR STl Adcd fefg U = sUmT Fiishr
T & | AT SeoliEd HHEITE%shl Taa T T RSt Seoifad favaeenT Gem(REFORM) T+ o
& e T g g U @t gareiaeRt ST STTawreh s T ST o g |

¥ g P amine Yob Wl BEifaf, o0g; fAgd @Re ) dun egaly ua afes wreen
U I T RAfREE!, 008, Ea SuHe Aege MaRor FRRm@, Qovs; fAga Fawa emam
AES GIars Foare afRrel, 00¢; faga Fa MRt srgafiua Ui <afch M A, ST
i, :WR @Re, W @Re I a1 swmRe, Wi a1 980 = R, ouy; fga =i
FHHAIDI IRD! AASId (ThraTd! qaedraia ao e w= &R, 00¢; mammal = (y) ay
PRI (Regulatory Roadmap, 04R); =UT® fagd s 1€, w¢o (Nepal Electricity Grid Code, 033);
ﬁgﬁ Iuvrch R wRevr Rl AR, 0¢o, T Key Performance Indicators Manual for Monitoring

the Performance of Electric Utilities, 033 - 0¢o

¥ gol WfeTEed @dd! IR By U8 W erds ARE 8 |
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q9Q. forvarst

aTfr Iecttad fifara wfaferer aremee qur foxfir Teiewr ST et ufedr vy avam srafaga
FEIEEhT AT aTfeh ST «R.04% & FOMcH G- ¢ | U3 a9 Ui 3th ATCHT
QY. 4% o RUMCHS TS | I FAILATATS Taxiiar aem 3fies sFa&md= T [PO/RIGHT CALL
T T HTSHE FHo-1geh! ghHT Taeishadel (a7Td & IRE 2o a¥ehl srafem R i@ < &g uiq dar
o TGS HEIHHT TQHT TGS | FHT ST STRSHTEEehT I STaETATS L 7T U 92 T
frdfeTehTe®nT ST GER (Complete Reform) U+ Ut & | TaehT 3TTife faeres T fagga
fardrren @ AfaumeT g7 fafaw T Connection Agreement T 38T SHITSTHERT U STTEYIF & :

(@) 3t/ farra fadoee aes o favaee:
9. STofaed STATSHIEEHT J2NT g Bteh SUHIUTEE QT TUo UTEHeeHT G HHR qoT FHish!

gferem |

R, SAlagd HATASHIEEATS Uid HaT ITd AF &sc TS fa a7 &sc foer SRy W arsa
T T |

3. 20 U 9T WST HT STAaed STRTSHIE%eTs ol fa- stareffeeent @i fasie gamehsiient
e |

¥, W H T 9T GHT STATagd ARSHIEEATs 3cdTa STHTqUsehT sTaefiel TauT ges T«
3@ W HATRT STEIaEd STRTSHTE%h! 3cATE STIATAUSEhT 3Tt o TY M T |

«. ETERE, WS T HUq ORI TeEers 10T T W W 9T 9T | STefaEd
ATSTEEATS Toed @ite fasht TRpidT ST JuTer T Shehl Joo ghah! gae(
TEeheh! HTURAT Jodfg, |

% W NaT GHT STcAaed SATASHTEER! TaTe STl 2oo I AT B Hgihl & 2% HET
T T 20 HAT THT SIS SATATSHIGER! STgAiqusrl STt wo I AT BT FHgiehl &

% FEH I |
(@) Connection Agreement ¥ fa=ia @fvg fast avwhiamT gam T fawres:
g. @3 a1 fa¥ (Take or Pay) T qUIETHT M= T / &3 a7 fa¥ (Take or Pay) @T§
IREA T TUR SaeIT ™ |

2. 323 % off a1 A1 9T dodl TehT WieeSHT Ted JaTe TG HATATSHITE TSRl
YITROT kT (Transmission Loss ) STaET 823 |

¥ gyt IR AMURES 9. R FaT A g3 BRrs, aiffe @reier ¥ 6 wdd aierd 9%, 92 aie
0% corporate TAX, 92 YIS U= aq¥a™ 4% ¥ 94 a4 UM 0%, BNGE! X 333%, U0 HHANT A1RI®
@ AMNA ¢y, qMH 77T TF ¢-93 BRG T 9, MRS ST 93-3 RIS (3N 9 TRIS)

CECH CRIT-TRTET (Frga Fam st S




w T THT HATIISHIEEh! fagd Scameal YhMT e« fad P T o1 20 war awgerr
SRR Taed ScaTa-sh! b 30 T Ry fa sawem i |

W HET HHT STRTSHTEER! fagd caTeTehl 838 T auiden! STIUM < (9T ¢fg 34) T ¥
(smar S rfder) Tfearent SR |

20 HAT GHIhT HATATSHIEERT Grid Connection 23 4t TaTehT HIceSTHT T / 20 HAT
OreRT TEATSHTEERT Grid Connection AT AR @eh! ¥R 523 |
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HARNESSING HYDROPOWER: PUBLIC IN-
VESTMENT AS A CATALYST FOR NEPAL'S
ECONOMIC TRANSFORMATION

Gautam Dongol!

With strong public participation and improved governance, Nepal's hydropower boom can fuel
sustainable development .

Nepal is blessed with abundant water resources, flowing down from the Himalayas through steep
rocky terrains and deep valleys, offering a natural advantage for hydropower development . The
country’s theoretical hydropower potential is around 83,000 Megawatts (MW), of which over
40,000 MW is considered technically and economically viable . Yet, despite this vast potential, as
on today Nepal has been able to harness only 10% of it . Constrained by limited financial resourc-
es, inadequate infrastructure, long hectic administrative procedures and weak regulatory mech-
anisms, the hydropower sector has struggled to grow at the pace needed to meet the country’s
development ambitions . However, recent years have seen a shift in momentum, driven largely by
increasing public investment and growing awareness of the transformative role hydropower can
play in achieving national economic goals .

Hydropower is a strategic national asset with the capacity to propel economic growth, reduce
dependency on imported energy, and position Nepal as a net energy exporter in the South Asian
region . Access to reliable and affordable energy is critical for the expansion of industrial activity,
improvement in the quality of life, and promotion of economic productivity . As the government
aims to drive industrialization, promote digital transformation and strengthen rural economies,
hydropower emerges as a backbone of sustainable development . But hydropower projects are
capital-intensive by nature, requiring large upfront investments, long gestation periods, and sub-
stantial technical and financial risk management . In this context, mobilizing financial resources
particularly from the domestic capital market and the general public has become increasingly
important .

Public investment, especially through the issuance of shares, has emerged as a powerful tool to
fund hydropower projects in Nepal . By allowing ordinary citizens to become shareholders in
hydropower companies, the sector has promoted a sense of ownership and participation among
the public . This has not only democratized wealth creation but also enhanced transparency and
accountability in project execution . Publicly funded projects are subjected to greater scrutiny and
tend to follow higher standards of governance . Furthermore, involving the public has reduced
dependency on external debt, which often comes with geopolitical and economic risks . The suc-
cess of several hydropower companies in raising capital through Initial Public Offerings (IPOs)
with subscriptions by so many times is evidence of growing trust of Nepali citizens in the sector's
potential .

Here it has been tried to explore how public investment is shaping the future of hydropower
development in Nepal and how this in turn is influencing the broader economic landscape . An
elaborative presentation has been made on successes and challenges of public participation, reg-
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ulatory and financial frameworks, and the strategies needed to harness hydropower effectively .
By this, highlights have been put forth regarding why empowering the public to invest in strategic
infrastructure projects can be a catalyst for inclusive and sustainable economic transformation in
Nepal

1. Hydropower: A Cornerstone for National Development

Hydropower is not just an energy source for Nepal, it is an engine for national development
. In a country where mountainous terrain and swiftly flowing rivers are abundant, hydropow-
er presents a unique opportunity to generate clean, renewable energy while also promoting
long-term economic growth . Its strategic importance goes beyond electricity production; it
incorporates economic stability, industrial progress, regional integration, and environmental
sustainability . Harnessing this resource efficiently can contribute significantly to achieving
the national vision of sustainable development and inclusive prosperity .

Access to reliable and affordable electricity is one of the most fundamental prerequisites for
development . In Nepal, inadequate power supply has long constrained economic activities,
limited industrial output, and hampered investment . Hydropower development helps address
these barriers by providing a steady and domestically sourced supply of energy . With suffi-
cient power generation, industries can operate at full capacity, small and medium enterprises
(SMEs) can flourish, and essential services such as education and healthcare can function
more effectively . Moreover, rural electrification that is largely dependent on hydropower can
uplift communities by enabling new income-generating opportunities, improving access to in-
formation, and reducing dependency on traditional and polluting energy sources like firewood
and diesel .

The development of hydropower also creates a multiplier effect on employment and infra-
structure . From project planning and construction to operation and maintenance, hydropower
projects create thousands of skilled and unskilled jobs . Roads, bridges, transmission lines,
and other supporting infrastructure developed around hydropower sites often lead to broader
regional development . In many cases, previously remote and economically stagnant areas
have been opened up and revitalized due to such infrastructure improvements . This not only
bridges the urban-rural disparity but also contributes to balanced regional development which
is an important goal for Nepal’s long-term stability and growth .

Additionally, hydropower has a critical role in enhancing Nepal’s energy security and reduc-
ing its dependency on imported fossil fuels . Nepal has historically depended on imports from
neighboring countries to meet its electricity demand, especially during dry seasons . By scal-
ing up domestic hydropower capacity, Nepal can ensure a more self-sufficient energy supply,
protect its economy from global oil price volatility, and significantly reduce its carbon emis-
sions . As the world shifts towards green energy, Nepal has the opportunity to position itself
as a leader in clean power generation in the region . The surplus energy generated during wet
seasons also offers export potential, particularly to India and Bangladesh, turning electricity
into a key trade commodity .

Perhaps most importantly, hydropower aligns closely with Nepal’s national development
goals, including poverty reduction, job creation, rural development, and climate change miti-
gation . The sector is deeply integrated into national strategies such as the long-term strategy
for net zero emissions and the energy development vision 2030 . Through public-private part-
nerships, regulatory reforms, and inclusive investment models, hydropower can serve as the
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cornerstone of a strong, equitable, and sustainable Nepali economy .

Capital Markets: Democratizing Infrastructure Investment

Nepal’s journey toward economic transformation through hydropower development would
not be possible without innovative approaches to financing . Traditional sources of infrastruc-
ture funding such as government budgets, foreign aid, and bank loans have often fallen short
in meeting the massive capital requirements of hydropower projects . In response, Nepal has
increasingly turned to its capital markets as a means of mobilizing domestic resources . This
shift has not only brought in much-needed funding but has also empowered ordinary citizens
to participate directly in nation-building . By opening the doors for public investment, capital
markets have effectively democratized infrastructure finance in Nepal .

The use of capital markets in hydropower financing has grown significantly over the past de-
cade . Many hydropower companies now raise a portion of their capital through Initial Public
Offerings (IPOs) and Right Share Issuance, allowing thousands of individual investors to
become shareholders . These public offerings have become popular among retail investors, in-
cluding students, workers, and rural communities, many of whom are investing in the capital
market for the first time . The attraction lies in both financial returns and a sense of content in
contributing to national development . Investing in hydropower is not just about earning div-
idends, but also about supporting energy independence, industrial growth, and a better future
for the country .

The increasing accessibility of capital markets has helped create a more inclusive investment
environment . Introduction of simplified procedures for public issuance have enabled a wider
segment of the population to participate . Mutual funds and hydropower-focused collective
investment schemes have further lowered the entry barrier, allowing small investors to pool
resources and access diversified portfolios . This has created a growing culture of financial
participation and awareness, with lasting effects on capital formation and economic under-
standing .

More importantly, capital market participation brings transparency and accountability to the
infrastructure sector . Publicly listed hydropower companies are required to adhere to strict
disclosure norms, periodic financial reporting, and corporate governance standards . This re-
duces the risks of mismanagement, delays, and cost overruns that are considered as the issues
that have historically plagued infrastructure projects in Nepal . Moreover, public scrutiny and
shareholder activism encourage better project implementation and regulatory compliance . In
effect, public investment not only funds development but also helps improve the quality and
credibility of the projects .

Despite good progress observed in the sector, there are so many challenges that needs to be
catered in the days ahead . Large segment of the investors still lacks adequate knowledge
about capital markets and they seems to be guided by mere speculations carrying unrealistic
expectations all over the way . There's also a need for improved oversight to prevent malprac-
tices and ensure that public offerings are based on sound project fundamentals . Nevertheless,
the broader trend is positive . Capital markets are playing a transformative role not just in
mobilizing funds, but in reshaping how infrastructure is financed and who gets to participate
in it .

By transforming savers into stakeholders, Nepal’s capital markets are fueling a more
participatory form of economic development . Hydropower projects financed by public
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shareholders are more than energy assets, they are symbols of collective progress and
shared national aspirations . As this model continues to evolve, it has the potential to
become a cornerstone of Nepal’s strategy for sustainable and inclusive growth

3. Financial Mobilization and Market Deepening

The growth of Nepal’s hydropower sector has reinforced the importance of effective financial
mobilization and the expansion of domestic capital markets . Infrastructure development, es-
pecially in energy, requires continuous and large-scale capital flows, something that cannot be
supported solely through government funding or foreign assistance . In this context, channel-
ing domestic savings into productive sectors like hydropower through financial instruments
has proven to be a powerful strategy . It not only finances critical national infrastructure but
also strengthens the country’s financial ecosystem, making it more robust, inclusive, and re-
sponsive to development needs .

Financial mobilization involves converting the idle or underutilized scattered small savings of
individuals and institutions into active and bulk investments . In Nepal, a significant portion
of household savings has traditionally been locked in real estate or informal channels . The
expansion of the capital market, particularly through public share issuance in hydropower
companies, has begun to redirect these savings into formal, productive use . This shift is
contributing to a more dynamic financial sector, with increased liquidity, higher participation
rates, and greater investor confidence . Investing in hydropower is especially attractive due to
its clear development impact and potential for long-term returns .

Hydropower projects have become key drivers of financial market expansion in Nepal . The
increasing number of publicly listed hydropower companies has diversified the offerings in
the secondary market, attracting a broader base of investors . This has led to greater trading
activity, improved price discovery, and more robust market capitalization . The Nepal Stock
Exchange (NEPSE) now features a significant proportion of hydropower-related securities,
making the sector a driving force behind market development . As more companies enter the
market and expand their operations, the capital market evolves from being simply a fundrais-
ing platform to a critical pillar of economic growth .

The role of regulators such as the Electricity Regulatory Commission (ERC), Securities Board
of Nepal (SEBON), Nepal Rastra Bank, and the Ministry of Finance has been instrumental
in supporting market strengthening . Through policy reforms, improved listing procedures,
investor education initiatives, and enhanced disclosure requirements, the regulatory environ-
ment is becoming more conducive to innovation and investor protection . Financial literacy
programs and digital trading platforms are also helping expand the investor base beyond ur-
ban centers, promoting inclusivity and broader financial participation .

In essence, the synergy between financial mobilization and capital market growth is creating
a positive cycle that supports hydropower development while strengthening Nepal’s financial
system . As the country continues to pursue energy-led economic transformation, sustained
efforts to mobilize domestic capital and expand market access will be key . A dynamic, trans-
parent, and diversified capital market will ensure that Nepal’s development ambitions are not
limited by financial constraints but are empowered by its own people’s savings and aspirations
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4. Social and Local Benefits of Public Investment

Public investment in hydropower projects not only drives economic growth and national de-
velopment but also creates significant social and local benefits that can transform communities
. As Nepal focuses on utilizing its vast hydropower potential, the involvement of the public in
financing these projects is helping to foster a sense of ownership, while also delivering direct
and indirect benefits to local populations . These benefits range from improved livelihoods
and infrastructure development to greater social inclusion and empowerment, especially in
rural and remote areas where hydropower projects are often located .

One of the most immediate and visible social benefits of hydropower projects is the creation
of jobs . During the construction and operational phases, thousands of skilled and unskilled
local workers are employed . This includes workers from nearby villages and towns whose
families directly benefit from the income generated .

Beyond employment, hydropower projects contribute to local infrastructure development .
Roads, bridges, transmission lines, and communication networks built for hydropower proj-
ects often benefit surrounding communities as well . Improved transportation links reduce iso-
lation, facilitate trade, and provide easier access to essential services like healthcare and edu-
cation . These infrastructure improvements can spark broader regional development, reducing
the urban-rural divide and enabling greater social mobility . In this way, public investment in
hydropower can lay the foundation for long-term local economic growth and development,
transforming previously underdeveloped regions .

Another significant local benefit is the improvement in energy access . As hydropower proj-
ects expand, they provide electricity to previously off-grid areas, bringing light and energy
to homes, schools, hospitals, and businesses . This energy access is a key driver of poverty
alleviation, enabling local enterprises to flourish, improving agricultural productivity, and in-
creasing access to modern technology . For rural communities, access to electricity means a
shift away from inefficient, polluting energy sources such as firewood and kerosene, contrib-
uting to better health outcomes and a higher quality of life .

Public investment in hydropower also promotes social inclusion by allowing local communi-
ties to become stakeholders in the projects that affect their region . The companies can provi-
sion up to 10% ofits issued capital to the local people living at the projected affected areas that
has providing opportunity to the locals to invest directly in the infrastructure built in their own
place . This creates a sense of ownership and participation, allowing locals to benefit financial-
ly from the projects that impact their environment . By making the hydropower sector more
inclusive, public investment empowers communities, helps reduce economic inequalities, and
ensures that the benefits of development are distributed more equitably .

Moreover, public investment in hydropower often fosters a collaborative approach to develop-
ment, with local governments, businesses, and community groups working together to maxi-
mize the benefits of these projects . This inclusivity not only ensures that hydropower projects
meet the needs and aspirations of local populations but also helps mitigate potential conflicts
. When communities are actively engaged in decision-making and share in the economic re-
wards, the chances of successful project implementation and long-term sustainability increase
significantly .
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Public investment in hydropower offers a range of social and local benefits that go beyond
financial returns . It empowers communities, enhances their quality of life, and facilitates
broader regional development . As Nepal continues to harness its hydropower potential, it
is vital that these social benefits are prioritized, ensuring that local populations are not only
the beneficiaries of energy but also active participants in the country’s energy and economic
future

Areas for Improvement: Strengthening Governance and Trust

While public investment in Nepal’s hydropower sector offers immense potential for national
growth and development, there are critical areas that require attention to ensure that these
projects achieve their full potential . Among the most pressing challenges are issues related
to governance, transparency, and public trust . Strengthening governance frameworks and
enhancing trust in the hydropower sector are essential to maximize the benefits of public
investment and ensuring the long-term success of these projects . A well-governed and trans-
parent sector will attract more investments, reduce risks, and foster greater social acceptance
of hydropower projects .

One of the key areas that requires improvement is the governance structure of hydropower
projects . In Nepal, many hydropower projects face delays, cost overruns, and inefficiencies
due to weak project management, poor coordination between stakeholders, and lack of clear
accountability . Strengthening governance means ensuring that roles and responsibilities are
clearly defined, the projects are in the hands of efficient team and that there is effective over-
sight at every stage of a project, from planning to implementation . Establishing robust project
management systems, adopting best practices in the procurement process, and ensuring timely
completion of projects will not only improve efficiency but also build confidence among in-
vestors and the public .

Transparency is another critical aspect that needs attention . Public investment, particularly
in large infrastructure projects, often comes with concerns about mismanagement, financial
irregularities, and inefficiency . Strengthening transparency can be achieved by requiring reg-
ular and detailed financial disclosures, holding public consultations, creating mechanisms for
independent auditing and regular reporting mechanism in the prescribed formats . Public dis-
closure of project progress, costs, and timelines will provide reassurance to investors and the
general public that their money is being spent wisely and that projects are being implemented
in the public’s best interest .

Building trust is a crucial element in the successful implementation of hydropower projects .
Trust can be eroded when stakeholders perceive that projects are being driven by special inter-
ests, or inadequate planning . To rebuild and maintain trust, it is essential to involve local com-
munities and stakeholders from the beginning and throughout the life of a project . This means
engaging in meaningful consultations, addressing concerns, and ensuring that the community
benefits from the projects both socially and financially . Public-private partnerships (PPPs)
should be structured in a way that prioritizes the long-term interests of the country, with clear
guidelines to prevent conflicts of interest and ensure fair participation for all stakeholders .

Moreover, ensuring the active participation of the private sector and institutional investors in
hydropower projects requires improving the regulatory environment . The legal and regulato-
ry framework governing hydropower investment needs to be clear, stable, and investor-friend-
ly . Regulatory bodies like the Electricity Regulatory Commission (ERC) and the Securities

CXRY A - T (Forgar Py SR aifr)




Board of Nepal (SEBON) should work to create an environment that fosters confidence in
the sector . This includes providing timely approvals, introducing incentive based reward
mechanism for responsible investments, and ensuring that investors have access to necessary
information for informed decision-making .

Addressing environmental and social concerns through better governance will also strengthen
public trust . Many hydropower projects in Nepal face resistance due to environmental and
displacement issues . These concerns need to be taken seriously, and project developers must
work closely with local communities, environmental experts, and government bodies to mit-
igate any adverse impacts . By adhering to strict environmental regulations and ensuring fair
compensation for affected communities, the hydropower sector can earn the trust of the public
and gain broad social acceptance .

To sum up, while the public investment in hydropower holds great promise, there are clear ar-
eas for improvement, particularly in governance, transparency, and trust-building . Strength-
ening these aspects will ensure that Nepal’s hydropower projects not only contribute to eco-
nomic growth but also deliver sustainable, inclusive, and socially responsible development .
Addressing governance issues and building trust is crucial to ensure that the benefits of these
projects are widely shared and that the public continues to support hydropower as a catalyst
for national transformation .

The Role of Regulation and Policy Support

The successful harnessing of Nepal’s hydropower potential and the realization of its bene-
fits through public investment depend not only on market forces and financial mobilization
but also on the strong regulatory and policy framework that governs the sector . Effective
regulation and policy support play a pivotal role in ensuring that hydropower development
is sustainable, transparent, and aligned with national development goals . For Nepal, where
hydropower is considered a cornerstone for both economic growth and energy security, reg-
ulatory mechanisms and government policies are essential for creating an environment that
fosters investment while safeguarding public interest .

At the core of a successful hydropower sector is the establishment of clear, consistent, and
investor-friendly regulations . Nepal’s regulatory bodies, including the Ministry of Energy,
Water Resources and Irrigation, the Electricity Regulatory Commission (ERC), and the Secu-
rities Board of Nepal (SEBON), are responsible for overseeing the development, operation,
and investment processes within the hydropower sector . These institutions must ensure that
hydropower projects adhere to high standards of technical, financial, and environmental sus-
tainability . This can be achieved through enforcing strict compliance with environmental
impact assessments, monitoring the progress of projects, and holding companies accountable
for their commitments . Transparent and predictable regulatory frameworks create investor
confidence by reducing the risks associated with hydropower investments .

The policy environment is equally critical in shaping the future of Nepal’s hydropower sector
. The government’s energy policies, such as the Energy Development Vision 2030 outlines
the strategic objectives for energy generation, with a strong emphasis on hydropower as the
primary source of clean, renewable energy . The policies provide a roadmap for hydropower
development, specifying targets for capacity addition, rural electrification, and export poten-
tial . Furthermore, policies that encourage private sector participation such as incentives for
foreign direct investment (FDI), tax exemptions, and streamlined licensing processes help to
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mobilize both domestic and international capital for hydropower projects . Policy support for
public-private partnerships (PPPs) can help combine resources and expertise, making large-
scale projects more financially viable .

Additionally, regulatory bodies must address the issue of risk management in hydropower
investment . The sector is inherently prone to various risks, including environmental, finan-
cial, and operational uncertainties . For instance, hydropower projects are highly sensitive to
changes in water flow, seasonal variations, and environmental conditions . Regulatory au-
thorities must ensure that risk mitigation strategies, such as proper financial hedging, envi-
ronmental safeguards, and contingency planning, are in place . This may involve setting clear
guidelines on risk-sharing between the government, private investors, and local communities,
ensuring that the burden of potential risks does not fall disproportionately on any single stake-
holder .

Environmental sustainability must be at the forefront of regulatory and policy decisions . The
government must ensure that hydropower projects are designed and operated with minimal
negative impacts on local ecosystems and communities . Stringent environmental regulations,
combined with effective enforcement, will ensure that projects respect ecological balance,
prevent over-exploitation of water resources, and consider the long-term social and environ-
mental consequences . This will also help avoid public opposition and protests, which have at
times delayed hydropower projects in Nepal due to concerns over displacement, deforestation,
and river ecosystem degradation .

Regulation and policy support are essential components for the successful development of
Nepal’s hydropower sector . A robust regulatory framework, backed by clear policies and
efficient governance, will create the necessary conditions for sustainable hydropower proj-
ects, safeguard public investment, and promote private sector participation . By continually
refining these regulatory and policy structures, Nepal can realize the full potential of its hy-
dropower resources, thereby contributing to its energy security, economic transformation, and
long-term sustainability

Opportunities Ahead:

As Nepal seeks to unlock the full potential of its hydropower resources and drive economic
transformation through public investment, two key opportunities stand out on the horizon
- green finance and regional trade . Both offer pathways for sustainable growth, ensuring
that hydropower development aligns with global environmental goals while fostering eco-
nomic integration within South Asia . By tapping into these opportunities, Nepal can further
strengthen its hydropower sector and contribute to regional stability and prosperity .

Green Finance: Driving Sustainable Investment

Geen finance refers to funding projects with positive environmental impacts, such as renew-
able energy and sustainable infrastructure . For Nepal, hydropower is a natural fit for green
finance due to its renewable, carbon-free energy potential . With growing global demand for
climate-conscious investments, Nepal has an opportunity to attract international and domestic
capital for green projects .

International financial institutions like the World Bank and the Asian Development Bank
(ADB) are increasingly offering green bonds and other financing mechanisms, which provide
funding with favorable terms and lower interest rates for sustainable projects . Nepal can
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capitalize on these by issuing green bonds tied to hydropower, attracting investors keen on
environmentally responsible investments .

The Government of Nepal can enhance green finance by creating enabling policies such as tax
incentives for green projects, easier access to green bonds, and support for green infrastructure
development . Positioning hydropower as a cornerstone of Nepal’s green development agenda
would allow the country to access global capital markets, contribute to international climate

goals, and meet domestic energy needs .
Regional Trade: Strengthening Economic Integration

Regional trade offers Nepal a valuable opportunity to maximize its hydropower potential . De-
spite being landlocked, Nepal can enhance energy exports to neighboring countries like India
and Bangladesh, contributing to energy security and economic cooperation . India, with its
growing demand for clean energy, has already become a key partner, with several hydropower
projects developed for electricity trade .

Regional agreements like SAARC and BIMSTEC provide platforms for greater energy co-
operation . Nepal can explore multilateral energy trade agreements and regional power grids,
optimizing energy generation and reducing shortages . This would enhance Nepal’s position
as an energy exporter and stimulate broader economic cooperation in sectors like agriculture,
manufacturing, and services, leading to growth, job creation, and regional stability .

Building a Sustainable Future

The twin opportunities of green finance and regional trade offer a promising path forward
for Nepal’s hydropower sector . By tapping into green financing mechanisms and expanding
its role in regional energy trade, Nepal can not only meet its domestic energy needs but also
position itself as a key player in South Asia’s sustainable energy future . These opportunities
are not just about economic growth but also provide a way for Nepal to contribute to global
efforts against climate change while enhancing regional cooperation and stability

Conclusion: Lighting the Future Together

As Nepal begins its journey to harness the immense potential of its hydropower resources, the
path forward is clear yet challenging . Public investment, driven by a robust regulatory framework
and innovative financing strategies, holds the key to unlocking the full benefits of hydropower
for national growth, energy security, and regional cooperation . However, achieving this vision
requires collective efforts from government institutions, private investors, local communities,
and international partners . Only through collaboration, transparency, and shared goals, Nepal can
truly light the way for a sustainable and prosperous future .

Hydropower, with its renewable energy capacity, is a cornerstone for Nepal’s economic transfor-
mation . The ongoing development of hydropower projects presents an opportunity not only to
fulfill the nation’s growing energy demands but also to position Nepal as a regional leader in clean
energy . Public investment, both domestic and international, is essential in mobilizing the capital
needed for large-scale projects . But beyond the financial aspect, it is the broader societal bene-
fits that stand out improved infrastructure, enhanced energy access, job creation, and increased
economic opportunities for marginalized communities . Well done hydropower projects have the
potential to transform the lives of millions of Nepali citizens .
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Yet, for this transformation to be sustainable and equitable, strengthening governance and trust
remains crucial . Nepal’s hydropower sector must evolve to meet the challenges of governance,
transparency, and accountability . By improving regulatory frameworks, implementing stricter
environmental standards, and fostering greater inclusivity in decision-making processes, Nepal
can reduce the risks associated with hydropower projects and ensure that they serve the broader
public interest . A transparent, well-governed hydropower sector will not only attract further in-
vestment but will also ensure that the benefits are shared equally among all stakeholders, from
urban centers to remote rural areas .

The integration of green finance into Nepal’s hydropower sector represents a transformative op-
portunity to tap into the growing global demand for sustainable investments . Green bonds and
climate financing instruments provide avenues for raising capital for environmentally friendly
projects while simultaneously contributing to global climate goals . These financial mechanisms,
when coupled with regional trade in electricity, offer Nepal the chance to diversify its energy
exports and play a pivotal role in regional energy security . The ability to export clean, renewable
energy will further strengthen Nepal’s economic ties with its neighbors and enhance the stability
and growth of the broader South Asian region .

At the heart of these opportunities lies the idea of shared prosperity . The success of Nepal’s
hydropower sector is not solely about financial returns or energy production; it’s about ensuring
that every Nepali citizen, regardless of their location or economic background, benefits from the
country’s natural wealth . It’s about creating a future where local communities are empowered,
where the environment is respected, and where economic opportunities are available to all . Pub-
lic investment in hydropower can serve as a powerful catalyst for this future, but it requires a
long-term vision and a commitment to sustainable practices and social inclusivity .

As Nepal moves forward, the need for collaboration, innovative financing, and forward-thinking
policies becomes ever clearer . Lighting the future together means building a unified approach
that bridges the gap between environmental sustainability, economic growth, and social equity
. By embracing green finance, strengthening governance, and expanding regional cooperation,
Nepal can ensure that its hydropower sector not only powers the nation but also lights the way to
a more prosperous, sustainable, and harmonious future for all .
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Contribution of Hydropower of Nepal to Envi-
ronment-Focused Energy Trilemma Agenda

q

-Dr . Jhamak Prasad Sharma?

Recently the IQ Air, a Swiss-based platform aggregating information on air pollution from vari-
ous sources including governments, companies, and NGOs had made ranking of the world's most
polluted cities in terms of air quality . The name of Kathmandu also was ranked as polluted one
for some days on the basis of air quality index (AQI) since the atmosphere was too hazy with pol-
lutant dust during the winter drought . Now it is pleasure that there is improvement after rainfall
. This shows the significance of environment in the contemporary society . Environment is the
existential basis of all the flora and fauna along with human being . In the present time human
being has been able to survive a prosperous life by enjoying wonderful facilities and pleasure as
a result of modern technology . But on the other hand, the outcome and effect of technological
development has also resulted the pollution and environmental decline . The degrading ecosys-
tem of the earth, climate change and environmental decline have made worried to the world as
a whole . The contemporary world, being worried at the environmental decline, has organized
numerous conferences and seminars, passed numerous resolutions, signed numerous treaties and
conventions, enacted numerous laws, made numerous speeches but in vain . There is no expected
outcome by such efforts . Even today, the ecosystem of the earth is being degraded day by day,
deforestation is being continued, the arable fertile soil of land level is being eroded to the bottom
of sea, desertification is being continued, the ozone layer of atmosphere is being thinner, tempera-
ture is increasing everywhere because of greenhouse effect, biodiversity is declining day by day,
even respiration is being difficult due to air pollution, the environmental defects due to climate
change also are being vivid, the sources of drinking water are being polluted, the calamity of flood
and landslides is occurring due to encroachment of rivers . These defects remain continuous
until the human behavior does not become environment-friendly . Environmentalist Andy Kerr,
watching all these defects from the close has frankly expressed his worriedness and said — “The
Third World War is already ongoing between human being and environment . The bad news is,
the humans are winning the war against the environment .”

Now, let me make clear about the basic terms Environment, Environmentalism, Environmental
Justice and Energy Trilemma .

Environment can be defined as the surroundings or conditions in which a person lives . This
includes a person's home, place of work, schools, and community parks, as well as the rivers,
woodlands and mountains .

Environmentalism advocates the preservation, restoration and improvement of the natural envi-
ronment and critical earth system elements or processes such as climate, and may be referred to
as a movement to control pollution or protect plant and animal diversity .

Environmental justice is a term coined by Robert Bullard, Paul Mohai, Robin Saha and Bever-
ly Wright in the 1980s and it describes the equitable distribution of environmental benefits and
harms experienced as a result of rectifying systems of oppression . Environmental justice (EJ)
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is the idea that all people and communities have the right to live and thrive in safe, healthy envi-
ronments with equal environmental protections and meaningful involvement in these actions . EJ
is the fair treatment and meaningful involvement of all people regardless of race, color, national
origin, or income with respect to the development, implementation and enforcement of environ-
mental laws, regulations and policies .

Article 30 of the Constitution of Nepal has provisioned the environment related fundamental right
of citizen stating that every citizen shall have the right to live in a clean and healthy environment
that the victim shall have the right to obtain compensation, in accordance with law, for any injury
caused from environmental pollution or degradation and that this provision shall not be deemed
to prevent the making of necessary legal provisions for a proper balance between the environment
and development, in the development works of the nation . Hence, EJ is based on the principle
that all people have a right to be protected from environmental pollution, and to live in and enjoy
a clean and harmful environment . In other words, it is the right to a safe, healthy, productive,
and sustainable environment for all, where "environment" is considered in its totality to include
the ecological (biological), physical (natural and built), social, political, aesthetic, and economic
environments .

Energy Trilemma

The concept of the energy trilemma was initially recognized in the 1987 Brundtland report on
sustainable development . The Brundtland report, officially titled "Our Common Future", laid
the groundwork for the energy trilemma by emphasizing the interconnectedness of economic
growth, environmental protection, and social equity, all crucial for sustainable development
. Chapter 7 of this report, which focused on the energy sector, highlighted the need for a "safe,
environmentally sound, and economically viable energy pathway . Subsequently the World En-
ergy Council formally adopted the concept and used it in their 2011 report, "Policies for the
Future: Assessment of Country Energy and Climate Policies" . Giving due consideration to the
protection of environment and creating a policy framework that simultaneously delivers secure,
affordable, and environmentally sustainable energy, “a sustainable energy system” is one of the
most important challenges facing by the governments today . This triple challenge is known as
the Energy Trilemma . The concept of the energy trilemma is still relevant and widely used in the
energy sector . The World Energy Council continues to develop and refine the framework, and
it remains a key tool for policymakers and industry leaders to navigate the challenges of energy
transitions . The trilemma highlights the interconnectedness of energy security, affordability, and
sustainability, and its relevance is particularly evident in the face of ongoing global energy chal-
lenges .

Three Dimensions of Energy Trilemma:

As mentioned above, the 3 dimensions of Energy Trilemma can be further elaborated as follows

o) Providing energy security

Energy Security belongs to the effective management of primary energy supply from do-
mestic and external sources, the reliability of energy infrastructure, and the ability of energy
providers to meet current and future demand .

Security inevitably means not relying too heavily on any one single energy solution . Being
in a country with a rich wind resource would mean that this would be the best source of
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electricity both in terms of environmental impact and affordability . However, it does little
to answer the energy security question . As a variable resource, renewables like wind cannot
stand alone but need to be balanced with solutions to even out supply peaks and troughs . En-
ergy security is a concern over whether there will be sufficient resources to meet the world’s
energy requirement in the years ahead . All definitions of energy security contain notions of
availability, sufficiency, affordability, welfare, energy products and interruptions .

Energy security is discussed at different levels such as household, community and impor-
tantly individual countries . Nations have a historic responsibility for energy security, na-
tional energy, energy systems and policy intervention . National energy security is defined
as protection from disruptions of energy systems that can jeopardize nationally vital energy
services .

B) Equitable access to energy

This focuses on energy equity that is to say equitable accessibility and affordability of energy
supply across the population . Universal access to reliable, affordable and abundant energy
is still not a given everywhere in the world . Raising the momentum of electrification is of
particular importance in emerging economies .

Energy equity evaluates the accessibility and affordability of energy in a region . Further,
energy equity helps in the measuring of an energy policy’s socio- economic impacts . The
issue of energy access is gaining momentum as it is critical in enabling people to meet their
essential needs . The access to energy should also be coupled with affordability .

%) Achieving environmental sustainability

This encompasses the achievement of supply and demand-side energy efficiencies and the de-
velopment of energy supply from renewable and other low-carbon sources . In recent years,
the focus has rightly been on this agendum of the energy trilemma challenges .

There is a growing concern on the expandable use of natural resources due to the current con-
sumption and production pattern . Sustainability is used to emphasize the meeting of the needs of
the present without compromising the ability of future generations to meet their need .

Environmental sustainability is explained as the meeting of resources and services needs of the
current and future generations without compromising the health of the ecosystems . The society
should satisfy its needs and not exceed the capacity of supporting its ecosystem to continue to
regenerate what is necessary to meet those needs .

The overall massage delivered by the concept of energy trilemma

The energy community urgently needs a clear carbon pricing scheme in line with the global ob-
jectives that will allow all to make efficient economic decisions . Of all the measures currently
being undertaken on the ground, this is the key priority . We call for determined pragmatism from
all sides to deliver such a deal that enables significant on-going action beyond dogmatism . It
requires predictable policy and balanced regulatory frameworks to unlock the need investment to
ensure affordable, reliable and sustainable energy . Although reducing policy risk is critical; only
the adoption of strong and balanced national energy policy frameworks can provide substantive
progress . However, translating the international objective to the national level as energy requires
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an Energy Trilemma approach, which balances the needs of energy security, environment and
social agenda . The increasing number of extreme weather events affect critical energy infrastruc-
ture today . The frequency of extreme weather events had quadrupled over the past 30 years and
this trend and its effects will continue without decisive mitigation and adaptation measures . Our
work shows that energy leaders are particularly concerned about the rising number of extreme
weather events that are putting critical infrastructures at risk and threatening social and economic
development .

Thus, energy trilemma covers the basic world energy issues along with extreme weather risks,
energy water nexus, cyber threats, market design etc . The overall gist of such issues as a whole
can be mentioned as follows:

The challenge to be tackled in the contemporary world is the expected doubling or even tripling
of the global energy demand by 2050, the need to cut global greenhouse gases by fifty per cent
during the same period (which requires a cut of eighty per cent in OECD countries), the 1 .3
billion people who are still without energy and the need to improve global governance in respect
of the management of global risks from large-scale accidents, require massive transformational
efforts on a global scale . With these challenges in mind, the world energy community has set the
Energy Trilemma agenda, highlighting the trade-offs between three dimensions; energy security,
energy equity (energy access and affordability) and environmental sustainability .

The energy trilemma agenda has been developed to provide an exclusive opportunity for the
world energy community to focus on ways to overcome the energy Trilemma and to secure pros-
perity . It has to explore issues that are high on the global and regional energy agenda, covering
climate change mitigation, price volatility and the impact on renewables development, the ener-
gy-water-food nexus and energy access . The energy sector has a key part to play in driving the
climate debate and delivering the investment and technologies that will help achieve better access
to cleaner energy . It is necessary to deliver sustainable energy systems that meet climate targets,
development goals, and support to balance the three dimensions of the energy Trilemma .

Five priority action areas of energy trilemma are pointed as - Trade and technology transfer; Car-
bon pricing; Financing; Focus on demand as well as supply; and Innovation .

High consumption of fossil fuels is widely recognized as the primary cause of global warming
and other pollutions, which in turn leads to a rise in anomalous weather patterns, rising sea lev-
els, increased catastrophic flooding, and the spread of pests and diseases . As Nepal is rich in
hydropower potentiality, the hydroelectricity of Nepal can significantly contribute to the energy
trilemma agenda by replacing the fossil fuels .

Difference between hydropower and hydroelectricity

Hydroelectricity refers to the generation of electrical power by the use of hydropower . Hydro-
power here mainly is the gravitational force of falling water . This does not use any water in ener-
gy production . But now-a-days these two terms are used interchangeably to denote the meaning
of hydroelectricity . Hydropower is the oldest form of clean electricity, with significantly lower
lifecycle greenhouse gas emissions than most other energy sources . In comparison with burning
coal, hydropower avoids up to four billion tons of additional greenhouse gas emissions being
emitted annually . Unlike fossil fuels, which release harmful pollutants and carbon dioxide when
burned, hydroelectric power is the generated electricity without combustion, helping to reduce
air-pollution and mitigate the impacts of global warming .
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Difference between Electricity and hydroelectricity

Hydroelectricity simply refers to electricity that was generated by the flow of water being used to
turn a generator (most commonly from dams) . The electricity itself is no different from electricity
from any other source, it would be impossible to tell where the power came from, just measuring
it as it came through the wires . Hydroelectricity is the very electricity .

Why is there a specific word for electricity generated from water flow, when there’s not one for
electricity generated from coal, gas, nuclear power or wind? It is so because water power goes
back a long time, predating electricity generation, but then became one of major early systems for
generating electricity, so the term was coined early on to distinguish using water power to gener-
ate electricity versus using it to run a mill or any other form of equipment . And the name stuck,
and became part of the language .

Context of Nepal regarding Hydroelectricity:

The hydropower potentiality of Nepal is 83000 MW, of which 43000 MW is economically feasi-
ble . Nepal's installed hydropower capacity is currently at 3,421 .956 MW, as of March 4, 2025 .
This includes 3,255 .806 MW from hydropower, 106 .74 MW from solar, 53 .41 MW from ther-
mal, and 6 MW from Co-generation . The majority of Nepal's electricity generation comes from
hydropower .

Out of Nepal’s theoretical hydropower potential exceeding 83,000 MW, only a small fraction has
been harnessed . The country is actively developing new projects, with a focus on increasing both
domestic consumption and export potential, aiming for 28,000 MW by 2035, with plans to export
15,000 MW . Three climate-change phenomena will have a particular impact on our energy sec-
tor: global warming, changing regional weather patterns (including hydrological patterns) and an
increase in extreme weather events . Not only will these phenomena affect energy demand, but
in some regions, they will also affect the entire spectrum of energy production and transmission
. While most climate change impacts are likely to be negative, there could be some positive im-
pacts such as lower energy demand in cold climates .

Role of hydropower in environment protection

Hydroelectric energy stands as one of the oldest and most established forms of renewable energy,
with its roots tracing back to ancient waterwheels harnessing the power of flowing rivers . In mod-
ern times, hydroelectric power plays a pivotal role in sustainable development, offering a reliable,
clean, and renewable source of electricity that contributes to economic growth, environmental
conservation, and social progress . At its core, hydroelectric energy involves the conversion of
kinetic energy from flowing water into electrical energy through the use of turbines and genera-
tors . This process is highly efficient and produces minimal greenhouse gas emissions, making it
a key component of efforts to mitigate climate change and transition towards a low-carbon energy
future . Unlike fossil fuels, which release harmful pollutants and carbon dioxide when burned,
hydroelectric power generates electricity without combustion, helping to reduce air pollution and
mitigate the impacts of global warming .

One of the most significant contributions of hydroelectric energy to sustainable development
lies in its ability to provide clean and reliable electricity to communities around the world . Hy-
droelectric power plants can range in size from small-scale installations serving local villages to
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large-scale facilities powering entire cities or regions . In remote and rural areas where access
to electricity is limited, micro-hydro systems can provide a cost-effective and environmentally
friendly solution, improving living standards, enhancing educational opportunities, and support-
ing economic development . Furthermore, hydroelectric energy plays a key role in enhancing
energy security by reducing dependence on imported fossil fuels and volatile global energy mar-
kets . Unlike oil, gas, or coal, which must be transported over long distances and are subject to
price fluctuations, hydroelectric power relies on locally available water resources, providing a
stable and predictable source of energy that is less susceptible to geopolitical tensions or supply
disruptions . This aspect of hydroelectric energy contributes to the resilience of energy systems
and helps ensure reliable access to electricity, particularly in regions vulnerable to energy poverty
or geopolitical instability .

In addition to its contributions to energy security and access, hydroelectric energy also offers sig-
nificant environmental benefits that support sustainable development objectives . By generating
electricity from flowing water, hydroelectric power helps preserve natural habitats, protect biodi-
versity, and mitigate the impacts of climate change . Unlike other forms of renewable energy, such
as solar or wind power, hydroelectric energy does not require large land areas or extensive in-
frastructure, minimizing its ecological footprint and preserving valuable ecosystems . Moreover,
hydroelectric reservoirs serve multiple purposes beyond electricity generation, including flood
control, water supply, irrigation, and recreation . These multi-purpose reservoirs provide valu-
able ecosystem services, such as regulating water flow, improving water quality, and supporting
aquatic and terrestrial biodiversity . In regions prone to droughts or water scarcity, hydroelectric
reservoirs can serve as strategic water reserves, helping to ensure reliable access to freshwater for
drinking, agriculture, and industry .

Moreover, advancements in technology, such as fish-friendly turbine designs, sediment manage-
ment strategies, and ecosystem-based approaches to reservoir management, offer promising solu-
tions for mitigating the environmental impacts of hydroelectric energy projects while maximizing
their benefits for both people and nature . Additionally, there is growing interest in exploring the
potential for small-scale and low-impact hydroelectric systems, such as run-of-river installations
and miniaturized turbines, that minimize environmental disturbance and preserve riverine eco-
systems .

Despite its many benefits, hydroelectric energy also presents challenges and trade-offs that must
be carefully managed to maximize its contributions to sustainable development . Large scale
hydroelectric projects can have significant environmental and social impacts, including habitat
disruption, displacement of communities, and alteration of river ecosystems . The construction of
dams and reservoirs can fragment river systems, impede fish migration, and alter sediment trans-
port processes, leading to downstream effects on water quality, sedimentation, and aquatic bio-
diversity . Furthermore, hydroelectric energy projects can have cultural and social implications
for indigenous and local communities whose livelihoods depend on rivers and water resources .
The construction of dams and reservoirs can result in the displacement of communities, loss of
land and livelihoods, and disruption of traditional lifestyles and cultural practices . These social
impacts must be carefully considered and addressed through inclusive and participatory deci-
sion-making processes that respect the rights, interests, and perspectives of affected communities

Hydropower: Environmental Benefits

Hydropower is better for the environment than other major sources of electrical power, which use
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fossil fuels . Hydropower plants do not emit the waste heat and gases—common with fossil-fuel
driven facilities—which are major contributors to air pollution, global warming and acid rain .
The mining and drilling required to acquire fossil fuels for other power sources also have a signif-
icant negative environmental impact .

Many hydropower plants are located in the headwaters of river basins where they can help control
the wide fluctuations in water flow commonly found in these areas . By increasing water flow
during dry months these projects help to enhance aquatic habitats . Conversely, by reducing flow
during periods of heavy runoff the plants can prevent damage to vegetation and wildlife along
stream banks .

However, hydropower projects and the dams associated with them do change the natural river
environment, and there is often a price to pay for these changes . USACE works closely with nat-
ural resources agencies to minimize the negative environmental impact of all of its hydropower
projects .

For instance, in the southeastern states, dissolved oxygen levels below dams often get so low that
aquatic life is severely affected . USACE is working to improve dissolved oxygen levels at these
facilities by using aerating turbines and injecting oxygen directly into the stream-flow .

Over time the public has come to realize that we need a balance between improving our immedi-
ate daily environment and in preserving the natural environment around us . The US Army corps
of Engineers (USACE) response is a concerted effort to mitigate dam and reservoir impacts to
make the operation of these projects more compatible with the environment . USACE is constant-
ly striving to strike the appropriate balance between the nation's need for a clean, inexpensive,
efficient power source and environmental concerns .

Significance of Hydropower of Nepal

The advantages of hydropower playing a major role in the environment balance can be noted in
simple words that it is clean and sustainable; it is a very flexible resource; it stabilizes the power
grid by preventing intermittency; it reduces the risk of flooding; it helps reclaim marshy areas;
and it enhances tourist areas and water sports .

Unlike fossil fuels, which release harmful pollutants and carbon dioxide when burned, hydroelec-
tric power generates electricity without combustion, helping to reduce air pollution and mitigate
the impacts of global warming .

Hydropower produces no air pollutants and has ultra-low greenhouse gas emissions . From a full
life cycle assessment basis, hydropower's greenhouse gases (GHGs) are as low as wind power and
are even lower in many cases . In Canada, all hydropower projects are subject to a comprehensive
environmental assessment .

Infrastructure for hydropower projects can also be used for freshwater management and projects
with reservoir storage generally provide a variety of value-added uses . Multipurpose uses for res-
ervoirs, including irrigation, flood control, navigation, and recreation, can help support the public
acceptance of new storage projects .

Hydropower provides energy storage and other ancillary services that contribute to the more effi-
cient management of the electricity supply system and balancing of the grid .

Water availability is a local issue, therefore governments must take a leading role in addressing
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the vicious cycle of increasing water and energy demand co-operation between the energy and
water sectors is important, as is driving the operational efficiencies of the major energy and water
consumers, particularly electricity generators .

Advantages of Hydropower:

Hydropower, otherwise known as hydroelectric power, offers a number of advantages to the com-
munities that they serve . Hydropower and pumped storage provide essential power, storage, and
flexibility services . Since hydropower is a renewable source of energy; the energy generated
through hydropower relies on the water cycle, which is driven by the sun, making it renewable . It
is fueled by water and it is a domestic source of energy, allowing the country to produce its own
energy without being reliant on international fuel sources . Impoundment hydropower creates
reservoirs that offer recreational opportunities such as fishing, swimming, and boating . Most
hydropower installations are required to provide some public access to the reservoir to allow the
public to take advantage of these opportunities . Hydroelectric power is flexible . Some hydro-
power facilities can quickly go from zero power to maximum output . Because hydropower plants
can generate power to the grid immediately, they provide essential backup power during major
electricity outages or disruptions . Hydropower provides benefits beyond electricity generation by
providing flood control, irrigation support, and clean drinking water . Hydropower is affordable .
Hydropower provides low-cost electricity and durability over time compared to other sources of
energy . Construction costs can even be mitigated by using preexisting structures such as bridges,
tunnels, and dams .

Hydropower has been an established industry in Nepal, employing a good number of people . And
there are a growing number of jobs available in hydropower, including manufacturing, utilities,
professional and business services, construction, trade and transportation, energy systems, water
management, environmental science, welding, machinery, and other services . Hence, hydropow-
er creates jobs in rural locations and boosts local economies .

Conclusion

As a renewable energy, hydropower can serve as a tool for climate mitigation, where it is an ac-
cepted offset for fossil fuel technologies . It can also provide climate change adaptation services
through its ability to store water, contributing to flood control and drought alleviation in some cir-
cumstances . Infrastructure for hydropower projects can also be used for freshwater management
and projects with reservoir storage generally provide a variety of value-added uses . Multipurpose
uses for reservoirs, including irrigation, flood control, navigation, and recreation, can help support
the public acceptance of new storage projects .

Furthermore, opening up new markets through cross-border trade and power pools and devising
appropriate market conditions, such as renewables incentives, clearer price signals for ancillary
services and flexible generation, could all have a positive impact on hydropower development .

Project developers and owners of hydropower projects will increasingly be expected to demon-
strate climate resilience at the financial and regulatory approval stages . This may include provi-
sion of improved data analysis on climate change impacts, increased flexibility in project design
to accommodate uncertainty, increased storage volumes, and revised operational regimes .

Hence hydroelectric energy of Nepal plays a vital role in sustainable development by providing
clean, reliable, and renewable electricity that supports economic growth, environmental conser-
vation, and social progress . However, to realize its full potential as a sustainable energy source,
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hydroelectric projects must be planned, implemented, and managed in a manner that balances
energy needs with environmental and the social considerations . By adopting comprehensive and
inclusive approaches to hydroelectric energy development, we can harness the power of flowing
water to build a more sustainable and equitable future for all as well as making the energy trilem-
ma agenda successful in achieving its goal .
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STASTY URERT SHNEIHETS TN T+ T THTel STCTeRTCTHT STCfagd STTSIIRT ST shel Tad
JUATI T STAtad &Rl fammameh! gheehvEre a9 SWh TgT T | SATITSHIEER! TRfrTH
I T ATSHT TRl =ROTETE STAaTgSI= SIGHeh! Ufga T JART Ud STshetent WHITd
frmfor mafer A et favawiTar (credibility), famir sFa@RIdT (financial viability) T &t
TUHRATATEERT ATHT T AT G T dfehes |

B3NN TS=[q-TRE (frga e ST @fierT)




T G T, STaTgSiT STEH JodTs el Gauey JearsH Jfary frafor mig uds | amm=ra,
STRATSTTERT fesiTe Taftr Suierel TH HHTErTeRT ST Sargs= STfeH Jedrsd T 3fad
3G | T, STefagd STTAISHTRT TI9ITdT (STRISHTRT oK, TR, STATHT &SRl faerear
3Tfe) T SATETHT HeATsA STate siiHT STfagd STRISHIATS ST T Ja STargs= Siaweseh!
ufea T 948 | 3ETEX0TRT AT aTeT Sl 39 fqufaeare. SamwerTIa ST afd IF 99,
srfereran aTiifer auteRl AT gig g4 a¥ Tad anfier aufen! HTATMET = HHT STIST TaTaTarashr
FHITA IS (temporal availability) T 9§ T JFeil IcaTed AgT Ta 3Tl | ot
gfear TRusT STEUTS =T T TR (likelihood of occurrence) , &@@h! dterar (in-
tensity) T &fd I3 T TR (potential for damage) 3T ST aTTehuT T Hfehes,
STHETE SATASHTRT =T STAaTS=T TgeE=TdT Uiden! Hagaeiierar (vulnerability) T afg=m
TR TR STFER =[AHRTOT qT STThetehT VAT JrefHentshor 7 |fthes | STetamg gitad= gaur
e STRSHIEE G0 &9¢T T §-8 W STEveh & | Shiqus STTeIHT JeaTsH STaramT 313
G STAATST SITGHEE W JT ST T G TR, STHehRuT Htat T € strafrsh stifaw
TaroeTuTshT ST 3T TTHEE Saveh g7 9 | JeavaTd, JrTiad Siiawdiaden! faf=T Jet
afefaaT STafaeld SATATSHIERT FS1 SCATE SHATh! STEE &1 T Hll ATiererl dTed g 69 |

y. ferswer

STy TiEeh! Haehel TTe favaeaTdt ST Hegd HUh! T U I8 TRaRTHT 3% Hogsiier
! STTEATHT @l ATHH, Aata aut T e fenmdl wer st Sieargs= aRfefaer safaga
ICATGHT AT TS STHT B ITST S | STeUshTet - T T @itg TrpIaTeht Heil aTiershrareret
FAATATATS TARER THIUL et Ted faerafT refehTefl TUTETRT ATRT I Ui STafagd SRS
faehTeeRl SHAAT STeraTg AfEWAT (climate resilience) T HoTSH HATRIH &9 | STartaga fash(
TaehT e @reRmT 3 Stetary afEd-ent fawr vt S9nT TRfer 71 SAfard STESHEE Sdry
ITHA (adaptive) T8 TITIET (responsive) W§ TNId-RiIe STl THIEMT If waat
91 IcaTed gifeea g7 999 |
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fdz[a forIeTel I 3ueiithId f3d JaT0T

q. UBHIH

STIHTETS UTEai™, WUl U gaor faegd smafdent gifreaar 18 amed faea &g uwihreRr
Ted hfesd a3 faegd fement oot <2 & | ferega TaammehT shawT faggaent SusiehT Us fagga arsrent
F Tame ekl §70 | fae[d Sefiehl TIHT FANT G @ANIGh! ¥hre Ueh ITATSAT W=aT SGIhT 3Ta(
#ehT STTVECT THRIT STTHR Tagd SHadTamT ST HIATHT TRTHT STTEvae § HUehTel Tsdel HI fared
faehTeent R T IR g ST@AT A B, AT TRIReh YT erTHT STTawash g4 WUshTel faga
SAETIHT S Gehel THTHT T o 9= I1 U | a6, T8 i s, fawd oafd sreuaent
gt miafafy Sted, Taga Scamed, TamwoT T faawr, s el et uifatuss ua faedier suet TmEesiy g
HIAT T Tl HadmamT Hishfaeh TahTfaaRi (Natural Monopoly) & TIT | STepfdeh UshTTeshien
FIHT TRl JET FATHRIATS F Tfqedert Tg Juehter famehr fere frrment et gemerd frrmen(
R THerTrenT Iiehed T T oTfera, STeeT g&-GenT T agd STadmiete! Hege T Afhamehr
SHUHT NIRRT e gafeaa m wref e O ufser quteheeAT faga arseRt qaHEHTeRT Thdfa(
AT Ueh THATRT &OHT Tl T S{[HeRT A a8 T oTel | qael, Sarel < eaT ford Aegaieh!
T T T R Wt fela &seRT HeTHehgEaTs UT: JTGEHT diScalT SXTeha®aT fae[d &rsieh!
fermoaTers giafeea nd faega eses afaereicas S-S Tavas AT gwaad (Regulatory
Intervention) T+ feEERY UTed & |

UTCThT Tagd QST ofieh SSTRERT TATIAT WS Feeheh! T 3cTE &TSTehT STTaT JEwuT T faawor &smT
fsft eTHiRdteRT Seet@HTer Jufeurfd TReenT gar fagd st uideaatenT araraer fastT g dehent

&7 | I IRETT 3UTh HodHT UG U WRUaT faed HaTeh! giAfeeadr T ST Ta =
R ATIGUEEE TATOAT 7Td ITHIThToh! Tod GUEd T Tl HemT STRITehT Y{HehT STe-d Heeaqur
TR T |

R AT faa Faseer e
fa.d. 23%¢ AT 975 IMRAGNT oo fhaldare &ddren! Biig o STeTfar]d TRETSHT TATHHT YUuweTd
1 Igepr faga Frem= smanm® wow g8 |

Bl ForIa-TaT (fage Frem st anie)




TR USRI ITeTehT T &=TehT ITATeaT AATHT AT 8161 Fhidel 3,400 WIS SIS &TdThl hIRIGHT
U TRk & | AUTeTehT e faehTeehT GeaTdT TieeAT Tsashl Tanfived wushT “fasieft 312t < g
= Taga IeUTET g AT A T THRVT U THaH0T HIEHTEEh! {EeE qUT ToaTe HUsh! T faga dar
Trsrft grqul el TS g ThHT 9.6, 030 AT Ufee! e fament ferart afedent
“faga faerrer afafa” Ame frerrmenr afereunT et afaws | 3% afafaent 3Tvr ITIHT T 3 (
FTRATEE Hdeh! Fatteree g T farga srfhenT 3cared, fardwur T 3uamTent anfit faga sraamiesaTs
HTH T+ ST TG T, Ferg]d ITicheht Torshi T I T ESTi-TohT SHaTEITaTs FaIfea T Taeht forar
| Iy, fa. . o=y WY “ FeX qe faga T aq g Serdid U7 qor fa.6. Roxw A7 “fagga fem(
Taedt” SR aaw=ITd 3 atffdent g fafet afde |

9.8, R0 ATemT faega favmT, Juret farga Sulem armede s quTted T Jure faga
TTRTOTeRT TITIAT YUShT T G TR THehTIeh! SaITT TEaT HTRIRTUT 3TTthel SATHT hriars Ry
TemeaRT ffaeRt frvme Ment Sfes | deuvea, faga fawaTetl, Ro4o &I e FTFER faga
ITABTATS AT] g Taegaent Teger fruftor qur geeiehent stfuer ured fagga weger frufwor
ST TTOHT 97 Shell 88 TFe g Joaeh! THRre sTush! UTe-s | T, 6. R04c TTeTET STRT S7UhT St
T Tershrer e fagga @ite frerior T, InieeT faga 7eget T seifaT Hege MURor T HH-aHde
e TR e G e T ot 3ot U U1ges | I, T8, RowR HTeteh! Ui Feft T
Terror e farega foshmer qureheTereft Starermo wsmT af wwr ferga ersrent forameent @t faega fome
STRINT TATIET T 9 Iooig TRUHT 31ES |

1 Tagga TR STRIT U, R0y qu fagga forame St femmeet, R00% SR 9T g fo.d.
R0t HIeT IIRG Y WY fea &rsehl Tamaeh fehtareht EUAT faefd T1ame STTETTehT T SUshT &7 |
T STRNTATS Tare[d IcdTe, JamoT, faar T SAmnars oxe T fafaa qur aresft sar8 faggaesr @mm
T JYfAT Fqe T T, g wegetent T T, faga SmihTeRT genfed wtagor ™, fasashr
TSTRATE Hiaeaeiicieh ST qoT fagd JaTeis Tagery, U T Jierd a3 shdod e
TRUH B |

3. SuHRTT fam

AT gHErEr faed femeeh! TramemT T fifdehr STTEehT aras fafa= awamT asjar auT SRt
TUERT U, Fom @I val-od SIawTe® gal SUHIHT fad HTequrent fauer g 7 3 §7T dad quTied
Ul UTe-s | fagga fasmar afafqent afterermr Mer fa.@. 020 &7 W T 3 &1 9 JdTethr
el SIS EHdTel WTETEHT GIERT 3Teh! EHT THTEaT o STaTETHT U SUMRhIh! Tedeh! fagrdars
ST, TR UTe-s | Tiaeaet qeim fag[a smyfdararelt fashoden! STTeHT STMRBIATS STcTieh
& T Tavaaiaar e Jarehr Sfemar o gaT STheh! foa wtervmert fafom farga et fam

2 https://www .urjakhabar .com/en/news/1810874939
*  http://rajpatra .dop .gov .np/welcome/book/?ref=3390
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IEE & |

STITHT HLEIOT GHATvEd T T TR T SUIEEHE Uk anTd-Hidtaterd Jod Faior gomett
(cost-reflective pricing regime) Te WecaquUl faer & | I ST=id, ITHIHT Hegel T Taf
HAT YSRIshe®eh! TodTa W, ETHeha! aX, SIS I, HHd TP, 371G Treiehl Y& &9al faveror
T wege fraiorent fagr faudiasst qurm sieTs-=18TE (inflated ) T U1 TRUSHT AT STAHEEATS
TR TS | 370 TR e Toder 7T HaT YaRIshalls STTavdeh g ThHeh! Tehed STTHT e
o7 T |7 TREET 39 Uidhe THd gHTved T ST Hege URoT TRET Thah STIRBIATS
ST YehaTe SIS U Tehiath el YGRS TUT THIhRA TS Ui STevTeh AT giHfeed
TS |

TR, ITNIHT HTETUThT St fafmT —Aaw HaT ATUEvees dre M STemT, far]d ot (quali-
ty) , ferga iRt 3 (outage frequency) T THEAT GHTENRT A9 €T (response time)
amife ude | framaen faehmreT dieh STgEeRT A HIIeUeEE QU T STEHel §aT SINEMT qoiT HIIeuE
AR 3T T UEH TehT &ohAT WIcHTET ST SUTIEE STUATS HeT [UIEaielTs UreifhehdT fa Sar
YSRIhATs URA T Afehes | JHETE AT UGS dehicdeh el T aredshil et sare
i |

T TTATh, ITHRET HCEIUTRT TATHT e UGTIhaRT HIRUT THehRTHT TehT ITHITHICT ST THTHT T,
ISRT e wa exfagfe areft 7 worTedt afT STEvEeh §55 | el deel AT STATE UIeTHTthd d%dl T gTH
ATERTCT STMIRBTERT THTET AT IS T oo STaeTel FaTiaTsheseh! StaThe adT giHtved T |
THETE FUTA T THEATEE ISR WS SATIeh GURERT ATHT AT F9Rd 578 |

8. JWHTCHTST fad AETUTeT oWt forla foreme Sy it dew
%.q o= SusihT wega faiwor e, R00%

Torga Aege 4R 7T JTSIehT GATHT ASiAT TRUERT I8 S femhTer faga SuMihieh! wager feforenT
g AT SATIR qF TR & | 7 TAdfrent STIaR faga qeger fuRor et SnIhren! &, feden!
Te S Tcheh! SATSHTIIhT qUT THTERTILATHT STFTE, TUTTeT FETeRT ATHT A TRETeTeRT STTarvaeh(
ar, eRTHET =it utawet St fagreashr stefiaT W geger frertor i U | faawor stgafa ure
fchen! Tfeall g ST a¥ehl CTETIET Hidoe Te aTe] STTefeh oy aom STt sTifefen aent
vartaa farfar faarureht STTemReT SRR fafv=r STrarT qem @ efiver Toa afeferd aTfie e
JTEYIFRAT (Annual Revenue Requirement ) 3T fareqa wietor Tt T farefd SuMihTen! faa aerm
faraor 1At uTe Sfthent HEATTA qT faediar FReaaTs THd Teasi 718 fae[d Heqel 4T T
7 FIGITERTRT ST O &bl & |

COR FRIa-T3T (faga Frm st wri)




¥.? farra SuwnT faa &eror averedt fRdfiraT, Roso

STHIHTRT & Tod ETauTeh! SATHT STTeRaeh 3UTH Ul TR SR T a7 RIS NS e
TTiweRT FrRaTt 3T3%d fard daTenT TodTer T quT fagd JuTTefieRT TURT deIT el 1o T+
faraoT srgfa wTed SafheRn atfaea fruftor m sii-aRmehT STgTHA T STRITERT AT frafereRt afaT
TR @1 RO & | I6 TERTehTer 3UMIhIel HTed 7+ fae[d STYfd U HamT ~JJad HI9Eue dieht
SR Tm THIaT fuftor 13 T 1Al e safehel TTeT T STeEE aud fHefor e
| farawoT STAfT U Sfhel SUMIRIETS ARG T Taegfeir Feiieh! TURX qeiT favaefrrdrent T
TTTRoT 7T U SETTE STerET IUMIhTREe Ut T HaT e sraty e g fewmeer o
FHUET Gt 15 a9 TERrehTeh! 329 Wl © | FHehT SAfafes, a8 fafarehTer SndprenT THTET
GIE-LHT STTANT GHeT Ffaaa THd U T el 8Hd TRl |

¥.3 Key Performance Indicator -KPI Manual for Monitoring Performance of Electric
Utilities, Qo3

T TaT vereh HEATeTE e SIS ST TTRUERT a9 wTIeves giied, swuel T favawr
HAT JaTEen! AT T8 | I8 HIIGUSHT Ui STaameee fafi=T gaeTseEeh! ATeaqeTe §ar
YSTIshEEeh! Tiafesh, faier T aTeeh TaTehl HodTs 71e Gurd TeTasen Uied 7T+ Hed T4s, STl
YT YSTIheh! ToaTe SeaT qT fawi™ HaiHeTs 31 3¢ a-isd Tfh-s | 3UIhT 8T 43 ™,
fagawT uga dersH, Taea fresh! favaa-fadT gam TmRIaeRT arauT de dreeT Tk ath ek
TRT TITERTY ST Hiches W STehidth o] &rsTehT TFIUT TRIRATCT TeRTIEEaTs ETvhT o
ah AN TS dfehes |

8. Wl HrfevT

ITIHTRT Tad HTEIT Ta e Uerrshets uia e ufdwer gitfeed w fagga frama s ufqeas
W B | AT feeed, Taega S[o frufor ufsharers se Seiie SH1sT ST fhansfier wehr
% | IUVITHIHT AT GIATSRT AT TR qT STl Ga=sree LToaT 7 T qoaiy qoe gqar(
M T UTIEE SN0 qUT HTE T T°T a7 Jehesel daT UL T ATqfdeh! favaefar
FIW T Y83 =T (performance indicators) 3T THTEhRT ShEA-E-aTs I9 HSTgeh! TTe
IO T FHEAT=IT T ITIHT T HaT Yaehelter favamer sersH, faga e frsrerar vagdd ™ T
ITIHIRT HifeTeh Tfrehra®ent TTequr T+ Tagd T ST Hee dei & |
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aluTetdl 3rail JRal

T WY AR

SFRTUSHT § VYUl UTSHAT T Sia HodTeteh! AT STITERI dedehl ETT okl Sell aieh Siiaeh!
ATRT AT STTIHAT & | FoTTeATs i TIHT a1 STHITs dTaT=T &9HT 1] %, feege T T HF
i T T FeTiehT ATETIHAT Tes | Tad &IHT Sott quyr favash oiier niafafer gearemmr aums
T3 & TTeH & | Fetiel e gig T il =ientomT aid mecayqut et fate & |

U Froll ohT HTAEEATS T&TT, ATATSROT AT SIS U SATATIHAT TSHTIR & W STeh{ AT Fofl GLEAThT
ATHT ST TRTRERSRT SHRTIeh M STHaXT &9 STTavde HIATHT Heiieh! SUCTOLdT § ST T e
T IAH qAT HITHRT FSTT ARTCATS T G GHATRT TaehT™ T T 70 | 8l S0 Ho11ar=eh!
fareprer rameft fifq fmior qem st Tat el GraTeTs sesar Ufag U8 |

BT UTEHT B Foil YA S¥o YIS Whl B | T STIHR Uidqeafch Foil @Ud i 00
TETS[ (S00okWh) A fa]d @UdsTHT ¥ oo fhallaTe SueT Jehl Y dediehel SE1Ss | I8 a1
TRINT ELEehT STEAT FHo1l HeAl Qo Uiaerd W=aT Sl ol JLoRTd R Jeft (ST, FHiSst=r a9
T TTgaEqah! M) T ATaa @hier et ( festar, uerer, uer.fu.fsr w=iftw, srgerenis) e 3uctsy
TURT IG5 | et TUTCTHT JANT Weteeh! STIehisT Froft aTaTaeT Hft Tggert Tre FS1t qeremd Ag7
e | fasi T wfafent diar faermeer styfaer Setiehr fawm w fadir Feitenr gefed T sHexa
3UASHAT T STIaehT ATHT SAATaTTh ATET SHehl & | TUTeTsh! TRAITHT i BTHTeT ST ST FehTiehT
FoTTehT WA BTEAEE FANT TRt S | Fiefaar Sfte SreTrs-ehl AThT 8Tl 3UeTed <& SideTs
T el gafera T T AT a7 TR THT SEATS SSTeRT ATiT SIS STavesh Heiiars ekt
QUieTHT TR SHTS SATEvesh HISTHT ST 3UeTss TS W= fauens weeaqut faserenl &amr

faques |

q. Frell YRETT AT

UTETehT T HT FSIT AT W=TTeT STH TRTHGRshT SR o STaRd &l HATITIeh HTHATHT Jrstieh!
SUASHIATATS T3] IS | FoI GLEIT ot Ui GJohohT ATHT STUREE A & | Foll GLaiTeh! STTeTc

FT T STeRT AT T WiaTIehT Fsil HETCTTS €T~ e &HaTeTs "9 Tas | fate &9mr aacaqor
Fell UaTEEh! IUTEIAT Tcdeh S¥Teh! SATHT UTerfaehareh! faser g3 u& | o1t geatm famiy i ufea

1 ous faga o e o g8 | -awes

B (SRI- TR (Frga Fam s7reiies) ST




LT TAT FHST1 ITHITRT ATHT HTehfdeh AITeRT STASUATET TFeIf-HId okl G5 | Fefiehl geet guad
T 3T TSR HTS Hell SATY[GHT S ST HERTIRT dcohie] THAT T Haad T STI(GHT g
STEIFETE ITHITHT TAT T HATRATIEE T g1 &faaTs T T+ T&d 5 | Fo1 graies
AT dHaeT SRS &4 dithrs - Foll UIeiieh! AerItHekdT (Sovereignty), e ar af{
AT (Robustness) T eHIfierdT aT d=rehdT (Resiliency) | elt YUTefiehT ETerfrehar s=Tel
FSI1 SAT[dRT HEHAT T HIAEE T Ho1l aoTR T VISl FodTer HomeE afed T8eh! 90T el ffdeh!
TRET Tad-= EIT TR 7T &JHATeTs 37 94 | FHofl HOTTCTHT shien! g&qard fomT SATHT Sh1gT -y
T Tad~T &l ST BT TR ITHNT T TN T4 U137 Foft YuTTetiehl Fraiiigehar &1 | 37 a=d
=feh, UG T SHATRT Fo1l Icated, Taawor T 3mir avareeft ST urifeerfaen, amafsren, oTffer T
ek fass afteerfaaT ugeh aftrrer fola o arey stfusm ar |

e Tt afcheurfamT Tetfifaes SRuTeT SR AT 7T Y RO 1Y 7€ kT I==10T a7 7T Wehr
FSIT AUTTEHTHT ETHteT S 7T O qiherfa s s STHT Sefl HuTTel! gRiera T fam g7 Tae | el Seit
JuTTettehT ferehTer TaT e yoTrefoTir Toae=r ot fofer 7 ot fresror 7 der arest Sett SRieTehat
T THT W FoIT YOIt GEead g WUehiel STHT STEal Yaiafed T gar faamT wueht gegehel &
qfT Foit qonTelt faenter et Fott qurTefishT Areitishr ShHAT e uftfeuta frmtor i o farrers
T &7 €T T 0 &7 | SIETT ST GRaaTeht ATiT FHolt uTTetieh! famiae ar aferaio (Robust-
ness) TEYISh T4 | 37T -t T Soft SATYfd TehT AThT gTefier W= MiEehT Fs1t JoTTett
el gII=T 1SS 3cdTe T WUSRYT Ufafr T emarent fafafusrtor, Feit shr 3fea frsror, smnfad
Fellehl <31, TSR T anerent Taferfieror, sretfagaar uft fafyd smsHT (ROR, PROR T Storage
STRITSHTEE) FoIT TR T faawor, gart qateren! Jafe saaeT Tifaen! 3faa sqawemd | Fs1t
TS farmaar fad afes |

qET HEcIUT STATH 1T YUTTe IRl SeTASietdT T SeiehaT (resiliency) S &THteT JRIT ekl Seit
JUITCATAT AT Fer Tt fepfament STaiiaes STed STl odl Tehiues, AHe fafsia anees,
STAATY THEd Hrereft THEITEE ST 31T STagedTs Ja 7T+ He &daT & |

Q. NUTHAT Frall YREATHT JATH

FolT GLETT FT T AT AR eteh &seh! TiefauT it g7 WUshler, Fe1T GUai JearsH ardT, Fahs(
Foh! BIC T FAhTSH! HEEAT I ITIHR Bk &7 998 | FHel  Sedl Yuialsd T gar faamT
U GeJohehl o1l GLEITRT GoAhTE 1T SITEEeh! H-aWHT AN] a7 e g7 Ui gas | Foil
GLETTh! HEcd hid © A U TChRCT IR TREAT TG 0Tk SEaTeSTeenT I8! Seaid HUETE
I T 5 | TieT St Hehe Tamer qer faga fashmer aureh araret STaumrumTs, R0 R 0T Satagd
oS SeafargaT Tt ST § AT “Tfed JHetl gear Aifa’ agAr W ar] TS ¥
Seoifad Wehl & | Tfte gear =fifd, 013 o sifcaruent arader e aed gea IAvdT T Gail STt

ToRa- e (g e s @)




ST TEAE, GAT ST HHmT, HHT Tfashyur, aTe guis T aeeddrs JTF 85 §7u T Hell
HehealTs TN Ufea TRl & |TTRT TRl GRTeh! FHell AR farlT &qwT IRy 7 S9THT 3uctey
RITTaT Soliehl Gag%eh! TTee T4 3e3al & R023 AT “Fsit el RIoH, 040 ETHT “Fett
forehter AT Ty Roc” AS(AT TRT ToRIT | off T A% aEaTeisTatel ST 3UCTeY STelfagd quT et
uffer tieR SATIshad ST T USRI Serahl TiTdTerTs SIers Tt ekt & |fEehTefi
FIHT ST T &TAehT AT ST T ol ANTATS T[T ST {SdetTs Hoiienl FHE HIden! FHT
i TRTRTD | STl GLEAToRT HICAhT TTHHAT T =[AaH STl WUSHUT Tt ferior Y STerashy
STTEATHT Y[ T Hichl SATerd qoT Feierd farawor yumeft shrr TRgu e Seoid TTHRUHT & |

AT SISt TSI, R0 ATAN FIvaeht 2R FT IT%ehT Foll GLETThT HEe-THT THRTHT Heoiah(
THT JUTST T FoI LT HUHT SIEeTed a6l WA 96 | @RI Yeiieray vered sra ufasrd
STt Tt &g, Stafargaur st ST it @ = siiqere fagga ScaremT w9 rerfehdr
féar I AT g7 T8eg T FS1 TSR 0T FHSIK §F STEAT RISl Ti AUTet el Latreh!
giteeT 3= SNTEHHT W@ehl & | AUTT USTTIH YeTHT Iraviaera STRmaaT fft Teger Seft geerretrs
ST SITEHUT SHTTEhT & | STEhT HIZaT 331G JTehT STk ToT SFraINes WIfHeTTeedT seqard
T STgfed AT fe @S deaeeats O e 3 o Aia=g | 31,9, o'/ ve HT 3Uaed el (o
eI 32.¢ Uiqura Taga IRAee TRITT N Sfaws | sfehl faga STetfas]d STISHTesae 3edre
e 2GS | U e Taegd TRIROT qunelt (3fediee SuTer aTer fawew) Stefaeanr et
R & AT Hg T 3% & TOR SR (9 %) aur 3 fr feumwes ©Rer (%), ©Rer
(R,4%) WS, Solar PV (3.4%) ggaeT fesiar wimvesre afgfd Jsesl & |

Tore[a ScaTEehT &rTHT HoTT GIETHUT Frer-erHT TFRRTT 81 T el Wohl @ | (e STied &/l 24oo
WETE HEY %00 WETE RS TERUT ATGHT STE & 94 dfeht 200 HaTe faga firg anfex
R B | Scarfad STelfaelaaed giT o 31% g for, fufes & 31% g for qor fasa ©ierr 3
AFETUTRT STV Wbl & | ookl eI Srsiieh! GUEITSRT SATHT STt USHUT/ Hehatd (Storage)
T T =feuehT THIT WIS Sfagd 3cdTed T TSR T ST STRSHT AT T geere
AT ST TR S |

T TSI USI-3iTohT TaTT Tegeel USIierard aTeleh! el STTA TIHTITHT SR THT Qo farers g MY
USRUT &HAT §gu- Ta9™ & | fa.6. 0co &I fasht TlheT STFHR TuTerhl Ueie, fesia, ufsda T
TS SeeehT YUSTUT &7 ShuT < e, ¢ fa, << fa T R0 Taaets g7 @eahr & | Jurermr So1t geetment
gfteer 22T STeTohl QT HIATHT @iST 34 T Tae]d Tuden! STraTaeh! feufder et St STgfd T FHeii
YLETTehT STTEATATS T FHSI T SHTEGHIH FHITH S |

3. AUTEHAT Fioll YREATHT e
TeTeT fTAHT SRIERT e 2¢ HI0eT THeh! AISHTSHATE JISTd Hell Hohe T Uesh Tedh U T

B SRIa-TRTA (Frga Fram siraiies) S




STUY TAT ATRT T THIT 7 SATY(THT TR ST STEAT FHTAIE U7 Ho1l GLaaTahT giee

70 7 STifEHqul 7o ol & ¥ qERES | 7 ST Guairen! gheet af gHrdqul & |
T FHTT GReaT HOTTeHT T IehT STT( SEATehT FATHT Hifdeh G, TTsear gaT, Sieraryg Siawse
LT 3TfE TeTe® Ui Wi SHTSUT SIS F 0T Ui HoTT e &THT grectT HTerfashdTenl faser s
US| IEAT FAIATS FHTLT THehT SATHT STT¥Ieh HIATHT Hoiieh! 3UctoedT, tad e afegorent
ST TS ST ek 3T TR0 Frstieht Aqene faegd Icame-mT siie fao, 7t warenr
ST STefed TREATSHT WaT SRR Seltagd SATATSHT HATMT St far e =Faw i
YUSRUT GHAT ARG T STUTERT STTEITT ATYfq T Afeh Safeerd qr gefera faawor gomeft
T {0 SATITIHAT Bl 3 |

FSiT YLATHT SNGUSRT IS FTHAT TTHRT SATHT SdTeTel Tafy= T TReh! UTS-s qeiTia STaetter
T Feiieh! AFTRE T e 3Tvh TI g Hehehl &9 | UTGINS Fo1T IcUTa T GUdeh! TwaedT e
T THERT STraUIie s Ufdargar T IiasTaT feuent ATSHIes B9 TR Fo1T LaTTeht FHId1eh! Jodteh
Tt TTeIfaaT STt GueaT AT T Ga I SCHSIHT FHoil GueaT It TR ggaer fafere aftfeerfashr
R farveryor 7 U sfes |

3.9 FuTfeufanT St gRET et

TR FofiehT YS! farTaafe wfaerent STishet et Fofl YUNAAT el o T ufy anb afy
TS HeTd: ST Jeit T AT @it Feirar Fnft g feufa sfers | Soers genfeurfassr afidy(
offqenT & faveraor TR e | TTieerfamT Fotiehl TN el Fofl GUEATATS HELT 2+, Fofl FTaT
TEIHEAEh g §aT STHT HoTichl HTTes Sl g, CIEHT So1l GLalT SRET & g7 T, Wl Jwale(
o7 fagersor T 5% | Fenfefaas fawersur et AuTeTeh Ha T FHetiehT SATYfdeRT Alaet e
QT QU SATATTAd @St Fott T Teitofir fagdir ot T divaer @t &1 | @ dFeer
ST ATETE ITASH FHTehl ITANThT HATATATS al STHT FoTl HUTTEAT 3T T TR FSTehT
ST 3 it RerT T ok et T Fenfeufanr ¥ e 3faes | AuTemT T AT T et
TERAT FHoTielg aTHier Toredit faeeier Fottel UiqeeT T4 U g7 | STetdey Scutiad fargdeht A=
T STANThT 20 UFARTAW=aT hH & | el STfgeieh TIAHT WUERT STHT JATE a7 SHT GTETE A1
TR HeliaTg fagd efiel faemod T 96 3y a9 ane Sfees | J9er dehre Foll
GLEITT NGUehT STETeTs =TT 7T ToH af@e [refefa (Business as usual) 3T g
2al gt JiasmT SHSATAeTe UTed g4 TFIITd. Foliehl TANTTS Be13e oSt LTIt STaerre
TATA qehTeTeRT SATHT Jrstiehl SR TTHeRT SATHT TOORRT Staeh Jefiehl Aqalts qud Hafad T
G EHT TN T O SATIRIehdT a1 |

aeef gefier TefeurfashT stawe thetear v STt ATEeh FHTHT FUT=T 7T Hebel 9 T3 o STl
QT kT3] U+ e am STTaweh ST3Ueh! |id Tud GiHfved T o SiTererTs fenT T geferd
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TR TFRET HS11 GUETeh! Team(d T 0 & | AT TquT Ui Sve woee e Seliels
RIS TR Y STl B ST [she, Uete a7 AReIeTT Ta- TR &= SHeiieh! ST JanT
™ SE0 & LU | gmer fafver ifq femeeent ATeaveTe sHSTTe SIS, asiTeeTe uTed g
FSITeRT STTITET JANT &5 T, ITE HTdeh! GEURINT TRAT i SHITSTT VS TSI G STaeT THush!
T | T FATNCATTHT TR §9HT TANT G HATUHT Frsfieh] HNTCATS GaTer Tent ATt fererar i
T AT BT TCEATHT FHoTT GLEATh! T[T g T oy o saarwemaent @t fifamra qem st
HEEATT iSO e |

STATIAT @IST Fo1T GLEThT RERIVTETE T&T AUTHT fshTeeh! HTETS THTHGheh! STERICTHT STTTEhT
IR, SIgaT I Sear Jart e fawm M fsft aaTt areeht TR, @1 U3 WA g
LPG T8 STEQT AT Ui {eraw aTeiehl YT A ersh T9HT g8 Teleshl © | aiet fohey mitd, &1
Hier Tt Uie, fesieres SraufasTd <31 afetaTe STRITd U &9 | JERT STRITad Yiieras qarefeh!
FEET JANT T Uity qerefaT S1d wfastd STt Fit Tegue ST Sl GUaTehT gieel derwaT

STETRET T IO el & | JTTE Tl Ho1l YUEITh! hect 3o SNEHthd ST el T
Feit Grerifrehar AT o9 YT afaent sfe=s |

T i qareieh SYfd ST fafaedr s el & | geEmeh! g amr gueee
T3¢ T 9T SR a7 ATRETE U AaT el ST ekl Hel Bieh Bieh TIM, SISl & ATehT T

T Jehicush 3UTIEE e T+ { U3¢ eSS et ui fafiy=T ferfament snereeare s
HiehT Jerfcush ATTeE T Ui TqUS | WRAehHT TT8 =T S ST Goehelle HHA T8sT TIHT
ST T Akl IUTIEEeh! - @it Tiweg e [Yereht BT T, ST, T TRTIRIGERT THIT T8 T

faeheueedTs fafaefienor T | STeet el S11 JuTTefishT ATaiTHshdTHT shilel TeT 7T Hef 3TaeeT
T O, | YSITa Fat TeeRT gig qUT U Terem YTl @ud R gig Tgteen uiweRmT
HEAT 3 HieATeRT TN T Y2 UaTeleht YUSTRUT &HdT § STavd® S | JHeh! ATHT Urierrd
USRUT TeAehT 9 T{oT RIS | YUSHEIsh Raam Ui 3Teh Hecqell g5 | Usaereiiet uard g1
YUhI HISTUT TIAATS STTTATT AT 37T YhIUTE TR GLETThT T Teiwef U |

Y T faRdtT FSTRT TN I T T THehT GLEATHT TE-HT UTeTel HohdTT SIET STetdld qiT
I TR FSIT AT HTdeh! ITART T T Icare 7T T Jeh! TANT T TR Staeh Fs1i T
ST @St Fettarrs foead 7T = &1 | faggefir Hetierr graarerl ATt faea Scareenl faferfiertor
(T vaTEHT T, STefSTerTerh, S fafers T SR Stotfaed isHeE) T Sifaes T
R TTRIeRT 31T TTeRUi JretiehT SdeTe JFeil carad T fagaenr fafad smyfd T qoreai
SUCTSEIATERT ATHT JERUT T faawur JumefiuT sames gur 1] & § |

3.0 UG IR JoASIAT ST YREAT et
g YT 3cHSi- drereft JTetsh! deertef WiHfa, 2022 (Nepal's Long-term Strategy for Net—
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zero Emission, R032) 3T HATERAT ETHIGT T 0%« TFTAT ShTe ICSATS I ST HAHT S |
STeraTy, TREdTaet AR TREIdTeRT ST % AT SoctiEd e Scast J1ehor grrt ufdeagdres
FHTATEI T 387t AT WHITT TAR THUHT & | 3T TEATASTHT GE I Scesi-ehl A& gTieet T-eh!
AT T 0¥ TEHehT TTIINH THATERT T TSI IURIEE ool i@d Leehl & | JdTelel 379 8
Roxy (fa.4. :200) AT Hiwel 7 TS TG T Gg I Jcasiehl drHehiei WHITdeh JrsHT
ST ST IcqTfed T Fotiehl STRIRaH TN T FSIHT HATHTHL ¥ d ATavTH Tt
T S | GT I SCHSIHAT HUTeTsh! ETeehteli= WIHITaeh! e STJER & R030-3030 T Ta
[ & BTG T T qq TR A= =T FHIA casi /I T 0% TFAT q0f G I Icasi
g ™ TR B |

T e yTfeehT @TiT SRrel), TaTaTd, Sffimen qur sATaTies ST YT § SIS faedi FHofier
THTICIRT SreiehTetlT WTHifaee Weht & | JERT JuTelel STauiiesy qeiT Tfesr ST Mt gfaagar g
T IR TRERT WHITT TAT ATSHIEE Tl THTEHRRT HEAFTIT  ATHAT A S |

[T hTe WA STHITSTHehT TfeeT ST 34,000 M 4o 000 HITETE Tae[dehl IcqTe 7= T & | Hishl
ATRT TTETSHTRT qd qar, Shfawehr fagetsor, ermt Sjerey srt 3 ot gyt & | forgaent
afek T anfifer o farfod sawT U SATSHeRT AR FEt vaTeHT ST Stetfagd SATSHeRT
AT ARG SATATSHTEE (a7 T{US | Fol@HT ST YUSHUT SHAT U, VST, Gerehisit
ST g8 TR HigAT I &R T e STRITSHIE® (107 e ST Ro JHAT SHEfHT 24,000
TETe foRd TR WiTeaTe 3cte MY iy faga uurelmr sieguds | Tafy 30T ©RsT deiee
SIS ATHY THT AR T @i gt ardr urfaferss &qet i Sfeet Y §aT STmarsHTehT @ dealt
T &rThT  GLEAThT HTeTet 9 3MIB | iU ATSTTEEHT WS THT-R0T U §aT o (
WWW@(@|*| HdTelge AR G { &S UTSTHh] asi"q(\ﬂ("llf?quﬂ idlehl T&lee

e |

ufeeal! THIET €1 BIErices HTafehl Ioaan faehm T THeh! Bear Jodehl T € faga yoTeft
BTt HeN=aT T T SeaTaahl 1T a-enl & | Foll TATSIUTEhT STTERUT STER fa3aT o SRt
ST | Tl 3cared T T SR A < fafers ST art s i divent faek strerar
AT ey 3care e et TR g7 T FHl GLaimT a7 Jss |

Tyt Sl GraaTehl 3Tent Wecaqul U&7 STEwIehal STTHR JERUT ATe-sh! faepd T T aiT
e FIT @UT g I AT T3S AT TEROT ATSeh! 9 FU FEROT g1 Taferefishtor ] 9ds |
@ifed (Linear) Tefament fa=]d TEmoT qurefv=aT MR (Circular) FERUT T farawor gurefmT
STUES | U32T UUITE! STHh WAl S 3T HUTTellel T T+ STawlT §I9s | BTl uTelenl fareld
TUTTEATHT JHRUT SATEeh! 9 Y & | foraTeesatts e THRUT ATSHT T UM TERUT ATS-ee @ud
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F5EH TaEd IS Argent b ¥ FHt & |g&T R &% (Load Centre) S%HT T3T AT HHROT
ATSIhT SICHT SJge | Tare]d TamoT faraiur, SATIRETs SesT aH1ST el TTTH1ehT SATagIehaT O+ gTel
AT &7 AT SR T 3T THRT” T T LT T4 Afd T T @ | F Uiepiaes stoar
e fafSid FerlvaTe TER0T ATSHT &fd sl 9 9 JOTel! 379%E, g1 990 | aael TaReT Argen!
faehcue® Tegen! 8T Tl IcaTe STRATSHIEEeh! Ui qaai@ fvemar faeh-siehd 90T ST ol
FIUES | IO ZFARHT, ey ot fafaefiertor, qafe fasren T stfafs amares amfes |
T TERUTeRT T&T TFEerT ST STIEITHT U3LT SRTHT ScaTiad aedatts ietehent &rsie st
af frater ST Stiegue | Sieer et wfafen! areafer affrsorer ¢ften T anfies &aT = STeavershar
F1an faga s frafa w fagder gram afert s afes | stfeer TuremT uft faga =mw,
faga fata, ST=aRaelir U ATSehT HaTeles SRl &IUT STETeshT & | AT fawee af Fal
GLaTTehT gheel ST Hagaefiel & |

aeef gefera faega wometisr TRT fareIaent 3cated, TamoT T faauor diFae vermt fafaefiertor g7 st
@ fordtar F11 Grearent gfeet 2al Seaiiad au JaTee (SeaTee i@ faaiorey) geraie Jeasatard
FSI1 GLaTeh! gt aques | At ae HUTS ST T AT TehT FS1T JUTTeliae 71 Ho11 greatreh!
geaTyiq fe aferes |

g. fosasl ¥ TR

JUTAHT FoTieh! IUASEAT T SUANTEhT AT 7T HAWaT ST TFRITT Soll |, SIFHAT SATTad @isT
FS1 T THHT =T ATHHT ST IcATIET ST qT 3T TR HSTIehT HqaTE IcaTiad Jstiehl
TR §8 TR UGS | -TUTeT STHhary 1T JE&T §9HT TOOATT HIHT T Tohl & |FHSTiehl g
AIqehT FIHT Teh! TUIRTA Jreil (ST, HT TR 77E) T TATT Foliehl SO, ERNTHERT aTg
TG, I T, TIHe T STEdT UeieedT Tt ST Tehl S |

AT STATIET STCTATT T 37T T TehIU i FHTiehT ATAATE IcaTIGd Tare]cen! HTAT GHT Hs1l ST
20 FTaRTd WeaT i & | fae[d Ugwehl FHlel JoIehen! ST ScdTashed HTS Tl &, fae[den aqar
HOT Q7 3% I AT AT Taed ST TR & | USITTaH TaTeieRl T Tei9=aT et ama(
T &7SHT, et SN, STTETERT T SATadTieh SrseerT Tohl @ | et &mT J&d &90T THT
TSR3, THT TATS T ShIST TATS 3T ATHT TATTSIeRT TN TS ST STRATAehT TTAT T FigaT
ST FIUT SEe Teleeh! © | HUTTTHT U Terad qared T Uiawrd STRId §- StaT ot Jaferh
5T @ g T6S | HuTelel MATd T e SRgere e AT AT STETad ST an @ Set
o & | USITTIH TaTIoh! HoddT 373 SAR=RTac! THd G¥Ih! FHel Met SCATEHT TehRIcHe 3T
TS [AUTCTehT UTdEehTS shel TTEE ScATEHT HoTt YART T J6ehT STRTTRT few gfg g2 Tush! e |

Fell  eaTehl gieet gt @it Yoy vardh staufasra stamanr fnft &y, fedg ammr fagga
U TN T U STSEIT &, ol Uil ErerifHehdTent gieshiuTel SNEThd STareeT &

BEY Frer-Teem (fage freme s wike)




TITETeT U<eh Ueeh U2 UaTefenT ATehTa<ae HiiTaehen! & | Tt TETEHT TN STetfagd Jumeft
SHITETE g TuTehl IHT FR 5 | 371 Aiqane faeqa Scarewr urerfkar Afder taa Fii
GIETIT §F Tohenl &7 | Y T FI1 W-SRUT GHAT HHSIK g, T8R0T T Farawor yorefiehr gwar =
g3 T T UfafemT STy gt § ST SRUTeT HdTetshl Hett gune! fanr T Sy S deheh
& |ETRT 3cutiad faR]ashl aTed TR Ui HifHd & Woehlel ScaTiad faeaet Tfqerdiars asTrR
TS T ferfa a1 da suenlel o] SeameamT T Tt aIeied aud SiiEwth Jfaws |
AUTETRT FAT T TeT=T AT T AT Tqehoqtiad gIehr AT YUTTHHT 13T Te WTehiash,
AT T ATa & T TSTeh! Aaehdlells ST §9HT UfT S8 T §a- SHATeR i §J 3Th! el

G AT & |

Fell GLETehT gieahiviae 2at faf=T rvrel mat Fefeerfaent F1 faehra §aT uf TroRnTd Jefiel
ST & StrTerehl famt 3umTeRt Hifdqent arer strnfaa Yeiferam uerefent frafaa smyfdens givfeea
AT 3 ATETRT ATHT T YUSRUT &0AT Fe13g U G | I h1ei WIHIT STHITSTH TuTeteh! shet
FAT AT Helled T s T FSiiehl FAT TR AT THaTshaiTaenT Te &=eedT FIT g9
JTTHT TR TAT GTST SHTATS To Fotiel ATACATI 7T e | Jrofiehl et T T Feit
FEIATHT T TR SO, ST T AT &= Ho11 q7ar gieet T WHITT STReqai 1 o
fEs |

ST AuTerSIr quiEfed T Wimfes safefa Yot gl 3o Tk Fe1l GRaTeRT AT
STl JUTTeATehT T THeRAT (TR = STetay), TenT o aferaio T Icmeiietar aT ereehdl STeaT i
STRITHEEAT WHHITaeh &A1 TR g7 faatvar T §a7 | FS11 @udent JEaarses sied e, AT,
JENT, AT STEAT AT THHT FATaTE Fo1 AT Iiag 7, Aegfeh feregefar Foit drchr
QST U STRATAHT =[AIHTOT T, $76 MUSUTRT &FHaT Taehte T+ STedT shRiee T AW § |

GUTSRT T AT GG | FHoll GLaaT FaehTse] THIET uTeren! Ho1l Gea feorfaaT ATushr afEd,
ferfamT gur a7 Wiehuen! 890 T8 | T8 FHoll graieh! fasaers T §96T SHT T T qH el
T I TeTE T TS So1T GRaT it SH18 AT T SAavaiehdl Wbl 3faws |
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faea oI GG ferRIeTeTen 3TR—NGIM®! AfdrmT:
e Al

"
Q. gesH

T ATIGRehT TRST &feh STTaehTTSIAehT AATHT WY T8 T AT, STk 3=1fd qu sienfrs
farehTereRT AT FS11 STATaTIH TUT Hecaqul TEgeh! FTUT Teeh! & | TaGeT™, WUGT qT Tws Hefiehl
UG TEUT ARTHGRehT ST ST & |

TR FGHHT STITaE]d ScdTa-eh! del JPITe §HAT ¢ 3,000 HITTATE Lgeh! STHHEY ¥ 3,000 HIEE
IS STk AT 3cATET T Hieh WIMUSHHT STeT T Fofl SAEGRT & 022 HT MU Th
TR STTER UTATT AT IcUTETh! TRATIAT 9 000 HIATE ehl SNGUHT & | dTeTsh!
I @UAeRT THIT STTEAT T&T BTeT SRET FATSHeRT ATRT 0. 04%, AR &=ehl AT 30.22%,
AT ST 20.%3%, SATAGR &FTAT W.0%%, HEFd quT HISHT &= 2.43% T HiT &=mT
0.23% Tagd @ud g¥ &S (WECS, RoR¥) | STATaedehl &=HT e I Roco/c? qv fsit
& AT AUTST TSGR Yafad fafv= Feif rdere a1 faa 3camed 32we WEe Fidse! §
| STEwe Tl fagd HTRIeRTuT I JHehT HERIeh EIHTEEehT ANTEH 3%.% 3 Wiaerd T &&a- Jeil
IUTEHEERT AMEM ¥\ FTAwTd, TASTS TR HoTiehl TS 23,90 Taed @l & | &d T,
T TR TR Tagdent WIT T @UTEHT 1.9, 0<o/<g T %, ¥ % Ulaedel Jig Tl &
(F.fa.ur. Roe?) |

TR &1 2:%0 T FIRAT Yefoheh! TSTHTTAdR TG Tseel Tsiiehtur Treret <fifaers wmerfi(
FATHT T I AT G [agd &7 9 o7l SChRGRT STRT TREEhT STefes]d =i,
R0%R of TSt S=ETE YaIwT T ST GATSTohT HTe STelfaegd SCATG-HT Jdafereh ehTHT T8 7T Gfehd
STEATATS AT T 1o T oY | Vet HifqenT SRS qHe W ST ThRgRT SAfacteht
vafad fa=d U, 0% T farya femmEeht, Ro04o STRT T &1 | T8 TS{ g=ehl evTiTar giafeea
THRT ATETY T TR &% Ui STeTfar]d arsmT Afh S9HT G g7 STTavdeh Yuehiel fsfl &
T TSI &eTs TH E9HT IRETe T U3T Ta- [amHeh Heh fae[d UF, 0% R 3l 3T 21 1T
TReheuHT TTRushT R (8R! TR Ta&d TR SomT faga gege feieor ST=Ten! SImoET T
TJehT Glearereh! ST fagd T favmrers sl geeter = drferussr o | wrerfa; fremmeefinr
SATETLHT I STRATATS TR THeh STTANTehT EIHT HoeTeAT TTHehl SATHT HTeTeN THUehT o, at

1 Fas fagd e smiv g6 IRaer S dRRd g5 |
B8 (=-TzaT (g frem s @)




3 STRINTCT TR ST 0TS T, STEHT 3THIhIeh! fared frameerT s Eifra afear | 3@
T femga TR STRINT U STTuufe @t TR & |

T Setaed fashe Hfifq, oue o afedr yew Hifara TomT e STihera faepdent frmen(
R TRl qiteheadT TRl Rl | deenrel fomrg Aeger THeior STRmmers fome deumhr s9mr
farehTer 18 TaregdenT UTREaEehT ST Ua Guiiareqor 4 el faarfaetrar ddstiaeh ot fasft arsrenr
JeqTETehdlgeeh! T TRIE TRBIAT THAATS LT Tt ATavIehal SFHR (eI T guitaeqor T
TR faguarr for | adiamitem, faga aseRl fammerert sTrauied sTamaaTs STgetvT 18
TS TR RGN foed = ST U, R0y qu fagga frame s frammeedt, 0wy o sFewr
TR AUTeT TR AT EshT Rows SR 3 Tdeh! HUTAgHR faegd frame SR Eemar
qUHT B | T, STRITHT Jo qaTirehiigent it 3varrq fafd Rowvs/o02/ R4 Taafe a@rfe
USRI R0¢2/ 08/ R4 NG Ue T FHIiehTeish! THTRG WTehT &1 | | Uvara, fafd Roce aTmme
2o TT HTINTHT GTET Yeeh UgTiershiigsent ffeh suaht & |

2. STINIET WSATHS WRaaT qUT HHART UGUTAHT STaeuT

faga T AT U, R00% HI THET & A TR FATITHIET Uk SHT Teqedied IR qeeT
TRTTRRIEhT THT (& STl T © A HIRT Al G 32 of ATANThT 1 GTerehl AT
STRINTHT T Tl T 1ehd TRl HEATHT FHERT (& STTET TNehl & | BTeT SATINTHT Higadtad

E O Bl ww ke et B
9. =T UH R A AT 30T q AUE q0
. f A g ey 08T T 33

3. T1 HUEET AEER REs 30T AME 90
¥. S #H% JER Il qeeg T0Tq AME 90
. sl aefedt sz s wEe 30T 9 09

& s ET I A EIEE] 30T 93 90

TS fafemTaetl, 042 IT TUTET TR T ATRHAT STANThT TEHTd HTed 95 fafd R0c2/0
]/ 3% AT TRNTETE T ehd qUT AR Heeheh! ST B | It [a-TawTaciehl o= ¥ SHITSH gel
STRIRTHT TAeamItS i (2) J2T HaT §9E o THUHT S -

(%) gitiafte e, (@) yeme gar, T () Tafaer e |
Tafg=T 8aT |9, T8 T UGHT STHT 3R SHT FHaRIGER ST "UTd TRRETE Eehd YT S | 3H
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fafermmacfiemsnT SRl 8TeT SETIeHITSTHeRT ST T HRT TN & :
&) ITeTey

) ges

) wiea

o) T, guitareqor, sSTe dvareer auT uifatass favmT

T) Heqe o¥, TRIeh Taveivur qur IuihT e weror favmr

) FA NS

BT ool e ST FHHATEER! It Wgeheh! TTEAT & | T&M, FTCHTS aleh TaT STRNHTT
FHERT UgYfden! TN TaRTI ST TN & | TN ATH FHERIT TQYfd THIHHT Tt
THTGIT T IEe®HT SHH=RT HTSTHT UST3UHT B

£ LG |
BTHT BRI HHALE

®. | ATENHT GEaE! SEHGEET ST gedE 9
| iR 9
W AT ¥
W, @ AtEd 9
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Challenges of Extra High Voltage Transmis-
sion: Grid Code Compliance and Environmental
Stewardship

Sandeep Neupane
Electrical Engineer
Electricity Regulatory Commission

Introduction

Electricity is a critical commodity in the contemporary world, powering industry, communica-
tions, technology, and homes and its utilization is one of the principle drivers of the county's de-
velopment factors . It powers development, sustains life, and facilitates innovation in all areas of
society and economy . Generation of electricity has been altered from conventional to alternative
sources like solar and wind, a sign of technological advancements and focus on sustainability with
time . Nepal's gross hydropower potential has been calculated as 72 .544 GW in three major river
basins .! Commercial on-grid solar PV system potential has been estimated at 2100 MW while
3000 MW from wind .2 Current installed capacity of Nepal stands at around 3505 MW from 212
hydro, thermal, solar, cogeneration plants .}

The effectiveness of an electricity system depends not only on generation but also on the align-
ment of the transmission network’s capacity and design with the generation output . Any imbal-
ance or deviation will cause voltage, power losses, or even system failure, and hence operation
and planning of the two systems must be coordinated . Grid code and transmission system cannot
be separated because grid code is the regulatory code that defines operation, planning, and per-
formance of the transmission system . Grid code delivers technical and operational requirements
to be implemented by Transmission System Operators (TSOs) and connected parties for secure,
stable, and reliable operation of the power system . It offers standards regarding voltage levels,
frequency control, system protection, data exchange, and generator, distributor, and consumer
connection requirements . Through the imposition of these regulations, the grid code ensures that
the transmission network is within safe operating limits and is still able to accommodate various
power sources, such as renewables, without impacting grid stability and efficiency .*

Nepal Electricity Grid Code, 2080

Nepal Electricity Grid Code, 2080 issued by the Electricity Regulatory Commission on Ashad,
2080 (July 2023) contains the provision for prescribing minimum design criteria and operational
rules and obligations to be adhered to by the generation station, transmission utilities, distribution
utilities and traders in a coordinated, non-discriminatory, transparent and efficient manner and its
publication is a major milestone in opening the power sector to private and particularly variable
renewable energy generators . Since we have to transmit enormous amount of power generated

1 Assessment of Hydropower Potential of Nepal, WECS, 2019
2 UNEP/GEEF, 2008

3 http://www .doed .gov .np/

4 https://ieeexplore .ieee .org/document/6345379
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over the long distance, we have to utilize the higher voltage level . Among the various parameters
outlined in the grid code to ensure safe and secure grid operation voltage level stands out as one
of the most critical . Nepal Electricity Grid Code, 2080 has also considered the voltage level of
765 KV in Nepal .

The Need of High Voltage

According to the classification of IEC, Voltage level above 230 KV falls under the category of
Extra High Voltage . For 750 KV voltage level it is the rated voltage level and 765 KV is the high-
est operating voltage level .> Power transmitted by any transmission voltage level relies on the
sending end, receiving end voltage level, the angle between these two voltage level (power angle),
line reactance, and the length of the transmission line i .e . P = . For 750 KV line the average
height of the phase conductors from ground level is about 18 m, separation between two phase
conductors are about 15 m and for 50 Hz system the ratio of line reactance to line resistance (x/r)
is about 20 .6 The average East-West length of Nepal is 885 Km and North South width is 193 Km
.7 In case of Nepal the power handling capacity of single circuit for East-West and North- South
can be illustrated in the figure below .
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It can be seen from the above illustration that a single 750-kV line can carry as much power as
four 400-kV circuits for the same transmission distance with 2 .5% loss of power compared to 4
.76% for the 400-kV line . This is the advantage of high voltage in minimizing the transmission
losses and in obtaining maximum efficiency .

Limitation of EHV Line
a) Corona Effect

High voltage increases the potential gradient over the surfaces of conductors, which generates
stronger electric fields . This may result in corona discharge, causing power loss, noise, and
interference . Corona effect is the phenomenon in which the electric field around a high-voltage
conductor exceeds the breakdown strength of air, ionizing the surrounding air . It produces a par-
5 Indian Standard 2026

6 Extra High Voltage A .C . Transmission Engineering by R .D . Begamudre

7 https://doib .gov .np/content/13117/nepal-identity--12th-edition--2081/
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tial glow, hissing noise, ozone, and power loss . It is enhanced with rising voltage, sharp edges of
conductors, and poor weather, affecting transmission efficiency and electromagnetic compatibil-
ity . Extra High Voltage lines give rise to audible noise when there is corona on the conductors .
The noise is especially intense under bad weather conditions . The noise is broadband from very
low frequency to about 20 kHz . Corona discharges give rise to positive and negative ions that
are alternately attracted and repelled by alternating reversal of polarity of the ac excitation . Their
movement produces sound-pressure waves at frequencies equal to twice the power frequency and
harmonics thereof, in addition to the broadband spectrum generated by random ionic movements .

For 750 KV line with "Drake" conductor (diameter 2*28 .1 mm)® may produce an audible noise
of 55 dB at a distance of 30m away from the center conductor in horizontal configuration in day
time and about 65 dB at night time which is equivalent to noise of passenger car at 65 km/h at
about 30 meters and 10 meters respectively .” The Bonneville Power Administration in the U .S .A
. uses the Perry Criterion to assess acceptable noise levels from transmission lines . Based on this,
sound levels less than 52 .5 dB(A) will result in no complaints, sound levels between 52 .5 dB(A)
and 59 dB(A) will result in a few complaints, and sound levels greater than 59 dB(A) will result
in numerous complaints, indicating growing sensitivity to transmission line noise by people .

Besides, this pulse-type corona causes interference with radio broadcasting in the frequency range
0.5MHzto 1.6 MHz . For 750 KV line with two bundle conductor at a distance of 30 m from
the central line conductor, the RI is calculated to be 43 .5 dB at 0 .5 MHz at normal time and 60
.5 dB in rain which is equivalent to approximately the buzz or static we might hear from a weak
AM radio station and loud static noise we hear when driving underneath high-voltage lines in a
thunderstorm with the radio on .'° The value to be utilized for this RI limit is generating a lot of
discussion and some nations, especially in Europe, have established specific limits for the RI field
from power lines . In Czechoslovakia (present-day Czech Republic and Slovakia), the limit of ra-
dio interference for a 750 kV line was 40 dB (microvolts per meter) at 70 meters from line center
.51 This is characteristic of attempts to reduce electromagnetic interference with communications
systems, especially in sensitive or heavily populated regions .

b) Voltage gradient on Earth Wire

For 750 KV with two sub conductor per phase and two earth wire at a height of around 30 m
from the ground surface, the charge coefficients of ground wires are around 4500 V .* Though the
physical potential of the ground wire is zero (grounded), it has induced charge by the electric field
of the high-voltage phase conductors . A larger value of the charge coefficient indicates that the
ground wire is carrying more induced charge for each volt of influence from the phase conductors
. The use of induced potential on ground wires of 750 kV lines is advantageous in terms of pow-
ering remote sensors, facilitating smart grid capability, and providing communication systems
in remote locations . If induced surface voltage gradient is excessive, then it can cause corona
discharge even on earth wires, particularly in dirty or wet conditions and have very significant
effects on design of insulation, and clearance spacings . While grounded at towers, the earth wires
electrically float between towers and retain induced charge, especially on long runs and cause
unexpected potential differences between tops of towers and surrounding ground (touch voltage
hazard) .

8 https://www .lzcable .com/drake-acss-conductor/

9 https://www .iacacoustics .com/blog-full/comparative-examples-of-noise-levels

10 https://krex .k-state .edu/server/api/core/bitstreams/dca30eb1-9040-4dee-a32f-c7dbb4ce5d0e/content
11 http://ndl .ethernet .edu .et/bitstream/123456789/59027/1/H .%20Kikuchi 1983 .pdf
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¢) Effect of Electrostatic and Electromagnetic fields

High voltage transmission lines produce electrostatic and electromagnetic fields that can impact
the environment, wildlife, and human health . Electrostatic effects can induce voltages on metallic
objects around the transmission lines, posing shock risks to people and animals . For instance, a
metal fence beneath a 400 kV power line could generate a potential difference that would shock
cattle . Electromagnetic fields from alternating current can interfere with sensitive electronics,
confuse bird navigation, or affect animal migration patterns . Powerful EMFs in woodland or
nature reserve areas can frighten away some species of wildlife or disrupt nesting behavior . Tests
conducted in cages under Extra High Voltage lines have discovered that pigeons and hens are
impacted by high electro static field at the level of around 30 kV/m . They will not be able to pick
grain because of chattering of their beaks which will retard their growth . At the field intensity of
20 kV/m (RMS), the pointed tips of the stalk generate corona discharges in such a manner that
the top area of the grain-bearing structures is damaged in crop plants like wheat, rice, sugarcane,
etc . In human beings, although EMFs are non-ionizing, chronic exposure near high-tension lines
has also raised concerns about potential health effects such as sleep disturbances, headaches, in-
creased levels of stress, Childhood Leukemia, risk of miscarriage in pregnancy .

Policy and Regulatory Responses

Regulators have an important role to play in reducing the health and environmental effects of Ex-
tra High Voltage (EHV) transmission lines through the exercise of standards and policy through
Grid Codes and environmental laws . Regulators are responsible for ensuring utilities meet corona
discharge, audible noise, and radio interference thresholds by imposing conductor configurations,
bundle spacing, and surface voltage gradient limits . Regulators ought to require regular testing
of EMF exposure levels, especially in the vicinity of populated or sensitive ecological areas, and
establish buffer zones to mitigate risks to humans, animals, and vegetation . Policies need to be
established to mitigate ground wire charge effects by calling for adequate grounding schemes,
using insulators or surge arresters, and prohibiting the placement of metallic objects very near
transmission corridors . Public health codes need to be included in order to educate people and
establish secure construction guidelines . These measures must be included within the Grid Code
or environmental compliance documentation to facilitate efficient, secure, and sustainable power
transmission across all regions .
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Resilience of the Nepalese Power System:
Towards Sustainable Future

Sushila Dawadi'

Introduction

Nepal's power sector is experiencing rapid growth, driven by increasing demand, regional inte-
gration, and a growing dependence on hydropower . While run-of-river (RoR) hydropower plants
are the primary source of electricity generation, they face challenges due to seasonal fluctuations
in water flow . To address these issues, it is essential to manage seasonal demand peaks through
advanced storage technologies, such as battery storage, pumped storage, or storage hydropower
projects . A combination such technologies can be used for balancing energy in short term, medi-
um term and long term to provide reliable electricity supply for all .

Following the successful implementation of the Government of Nepal’s initiatives outlined in
the National Energy Crisis Mitigation and Electricity Development Action Plan (2072 - 2082),
nationwide load shedding was officially eliminated on 2075/02/01 . As part of commitment to
sustainability, Nepal has set an ambitious goal of achieving net-zero emissions by 2045 . To meet
this clean energy target, a comprehensive energy transition is essential, that gradually replaces the
use of coal and petroleum products across key sectors such as households, agriculture, industry,
transportation, construction, and mining .

Furthermore, the reliability of Nepal's power system has been increasingly threatened by unpre-
dictable weather patterns and climate-related factors, particularly disrupting rainfall patterns .
These disruptions affect both hydropower generation and the overall stability of the grid, making
it crucial to adopt solutions that enhance the resilience, reliability, and flexibility of the system .

Existing Scenario

Nepal's total installed electricity generation capacity is approximately 3,421 MW, with hydro-
power plants accounting for the majority of this capacity, contributing approximately 3,339 MW
. This underscores the country's strong reliance on hydropower as its primary source of electricity
. In terms of energy, The Nepal Electricity Authority (NEA) and its subsidiaries provide 39 .43%
of the total energy supply, while Independent Power Producers (IPPs) contribute 47 .00%, and the
remaining 13 .57% is imported from India to meet the current demand .

Nepal's peak power demand for the year 2024 is recorded to be around 2,000 MW . During the
wet season (Jestha 16 to Mangsir 15, roughly late May to early December), the existing gener-
ation capacity is typically sufficient to meet national demand due to the high water levels, op-
timizing hydropower output in run-of-river (ROR) projects . During the wet season, the Nepal
Electricity Authority (NEA) exports surplus electricity . Conversely, in the dry season (Mangsir
16 to Jestha 15, December to mid May) a notable significant drop in river flow limits hydropower
output and thus the generated power . To bridge this seasonal gap, NEA relies on electricity im-
ports from India .

1 The authoress is assigned to the Electricity Regulatory Commission in the capacity of Electrical Engi-
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Kulekhani-I and Kulekhani-II are the only storage-cum-cascade hydropower projects in Nepal
. In addition, the NEA operated Peak Run-of-the-River (PROR) projects such as Kaligandaki,
Middle Marsyangdi, Marsyangdi, Chameliya play a crucial role in meeting daily peak demand .
Nepal also has two thermal plants: the 39 MW Duhabi Multi-Fuel Plant (established in 1990) and
the 14 .41 MW Hetauda Diesel Powerhouse (established in 1963) . However, these thermal plants
have contributed only marginally to overall energy generation over the years, primarily due to
operational inefficiencies .

Kushaha - Kataiya 132 kV (Second Circuit) Transmission Line, Raxaul - Parwanipur 132 kV
(Second Circuit) Transmission Line, Bardghat - Sardi 132 kV Transmission Line, Trishuli 3B 220
kV Hub Substation, Hetauda - Dhalkebar - Inaruwa 400 kV Substation Expansion, Dhalkebar
- Inaruwa Section of Hetauda - Dhalkebar - Inaruwa 400kV Transmission Line, and Hetauda -
Bharatpur - Bardaghat 220 kV Transmission Line projects are some of the recently commissioned
projects of NEA . The current electrification rate is 99% and following Government’s electricity
roadmap, NEA is committed to provide access of electricity to every household by FY 2024/25 .
[*NEA Annual Report, 2023/24]

Enhancing Power Resilience

Present situation highlights the urgent need to diversify Nepal's energy mix . Incorporating alter-
native and complementary sources such as solar, wind, pumped storage, and biomass can help
balance seasonal variability and reduce over-reliance on any single source . Additionally, invest-
ing in energy storage technologies, enhancing grid flexibility, and improving forecasting and de-
mand management systems will further strengthen the resilience of the power system .

Enhancing power system resilience is a comprehensive approach that addresses all segments
of the electrical infrastructure - generation, transmission, and distribution . Each of these com-
ponents plays a vital role in ensuring a stable and high quality power supply, especially under
adverse conditions such as extreme weather events, cyber attacks, or equipment failures . Some
international best practices in this regard are discussed here .

1. Energy Mix: From the generation perspective, a diversified energy mix has to be imple-
mented to ensure continuous power supply .

- Water is pumped to a higher elevation during periods of low-cost or surplus power
and then released to generate electricity during peak demand . This method, known as
Pumped-Storage Hydropower (PSH), is widely used in countries like Switzerland, Chi-
na, Japan, USA, and India . PSH is particularly well-suited for mountainous regions and
can be integrated into existing hydropower infrastructure with the addition of reservoirs .

In Nepal, 42,000 MW of potential Pumped Storage projects have been identified across
the country, with further studies underway to determine the most viable options for devel-
opment . Currently, projects under various stages of study include the Syapru Lake PSP
(332 MW) and the Jawa Tila PROR project (73 MW) [*NEA Annual Report 2023/24] .

- Lithium-Ion Battery are deployed for power storage, which makes storage easily scal-
able and quick to deploy, are usually ideal for short duration storage (1- 4 hours) . So, it
could be used for grid services, renewable smoothing, and backup power . USA, South
Korea, Australia, Germany uses this technology for storing power .
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- Flow Batteries (Vanadium Redox, Zinc-Bromine) are being used for storing power
for longer hours (4+ hours), and are being used in China, USA, Japan, Europe .

- Heat is trapped in concentrated Solar Power in the form of Thermal Energy Stor-
age, this method has been practiced in Spain, UAE, USA .

- Compressed air is stored in underground caverns or tanks and is released to drive tur-
bines . Compressed Air Energy Storage has been applied in Germany, USA, China .

- Surplus electricity is used to produce green hydrogen via electrolysis and is stored,
which later is converted to electricity (via fuel cells or turbines) or used in transport
and industry . Hydrogen Energy Storage (Power-to-Gas) has been used in Japan,
Germany, South Korea .

1. Upgrading Transmission and Distribution Line

Enhancing transmission system resilience involves reinforcing physical infrastructure such as
towers, conductors, and substations to withstand extreme conditions, along with deploying ad-
vanced technologies . Wide Area Monitoring Systems (WAMS) with Phasor Measurement Units
(PMUs) provide real time data for early fault detection and system stability . Flexible AC Trans-
mission Systems (FACTS) and High Voltage Direct Current (HVDC) links improve power flow
control and operational flexibility, enabling faster response during grid disturbances . Together,
these measures strengthen the grid’s ability to withstand and recover from disruptions .

Nepal's power distribution infrastructure is frequently vulnerable to extreme weather conditions,
which often lead to widespread power outages during storms, heavy rainfall, or snowfall . These
weather related disruptions leave many consumers without electricity for extended periods, se-
verely impacting daily life and economic activities . Furthermore, the aging and outdated structure
of the distribution network has become a significant safety concern . Faulty or poorly maintained
equipment, combined with obsolete design, has resulted in numerous accidents, posing risks to
both human life and property .

To effectively address these challenges, it is crucial to implement a phased and strategic upgrade
of the power distribution infrastructure . This includes modernizing distribution lines, replacing
aging transformers, and enhancing protection systems to improve reliability and safety across the
network . Such upgrades will help minimize outages, reduce technical losses, and mitigate the risk
of'accidents . In addition to physical improvements, the adoption of advanced technologies should
be prioritized . The integration of smart meters and Advanced Metering Infrastructure (AMI)
will enable real-time monitoring, accurate billing, and better demand-side management . NEA
shall prepare the domestic consumption plan and shall implement these upgrades via existing
eight numbers of distribution and consumer service directorate, which shall be transformed into
distribution companies (*Recommendation from High level commission on Economic Reform)
. Together, these upgrades represent a vital step toward building a more resilient, efficient, and
future-ready power distribution system in Nepal .

Present Status
The Electricity Act, 2049 and Regulation, 2050 have opened the door for private sector partici-
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pation in generation, transmission, and distribution of electric power . However, the government
is yet to establish the necessary guidelines to facilitate these activities . Currently, the determina-
tion of tariff rates and wheeling charges is under process by the Energy Regulatory Commission
(ERC) .

Given that transmission lines require significant investment and can have environmental impacts,
the governing body must develop a long-term plan for upcoming projects . Such plan should en-
sure the availability of grid connections for commissioned projects and anticipate any potential
congestion in the future . However, due to grid constraints and limited export capacity, the Load
Dispatch Centre (LDC) is occasionally compelled to issue curtailment directives, instructing cer-
tain generating units to reduce output by up to 10% of their installed capacity . At present Rastri-
ya Prasharan Grid Company Limited (RPGCL) and Nepal Electricity Company are government
owned companies for construction and operation of Transmission Lines .

To ensure a consistent and uninterrupted power supply, NEA has undertaken a series of initiatives
to reinforce the existing infrastructure:

= Focus on the construction of large-scale reservoir and Pumped Storage Hydropower Projects,

= Implementation of underground distribution systems in major cities such as Kathmandu, Lal-
itpur, Bhaktapur, Pokhara, and Bharatpur

= reinforcement of existing networks in Madhesh Pradesh, to improve the quality of electricity
supply
= Installation of smart meters and Advanced Metering Infrastructure (AMI) in areas under the

Ratnapark and Maharajgunj Distribution Centers to increase operational efficiency and reduce
energy losses

= Ongoing efforts to procure 800 MW of power from solar photovoltaic (PV) systems to diver-
sify the energy mix .

Additionally, RPGCL has developed a comprehensive transmission line master plan, based on
which the implementation of key transmission infrastructure is underway . This includes the con-
struction of critical transmission lines and substations at voltage levels of 132 kV, 220 kV, and
400 kV .

Key Challenges

Ensuring a consistent and high quality supply of electricity throughout the year remains one of the
most pressing challenges on the generation side of Nepal’s power sector . Seasonal fluctuations in
hydropower output lead to a mismatch between supply and demand . To effectively manage this
imbalance, the introduction of efficient and scalable energy storage solutions is crucial . Technol-
ogies such as pumped hydro storage, battery storage systems, or hybrid energy models can store
surplus electricity generated during peak periods and release it during times of shortage, thereby
enhancing grid reliability and operational flexibility .

To boost domestic electricity consumption and fully utilize the available generation capacity,
the power supply must be both uninterrupted and compliant with established quality standards,
including voltage and frequency stability . Reliable electricity is a prerequisite for encouraging
households, businesses, and industries to transition to electric solutions . To support this shift, the
government should implement targeted subsidy programs that promote the adoption of electric
appliances particularly in the areas of cooking, transportation (such as electric vehicles), and
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commercial and industrial applications . These incentives will not only reduce dependence on
imported fossil fuels but also foster energy self-sufficiency and environmental sustainability .

In the transmission sector, one of the key barriers to accomplish timely completion is the chal-
lenge of land acquisition . To overcome this, proactive government facilitation is essential . Once
land is acquired, it should be effectively utilized such as by installing solar panels along the Right
of Way (ROW) . This approach can help deter restricted farming or construction in these areas
while contributing to energy generation through solar power integration . Moreover, the construc-
tion of transmission lines must be expedited to accommodate the growing load demands and the
expanding grid network .

Simultaneously, reinforcing and modernizing the distribution sector is vital for ensuring the safety
and continuity of power supply . Upgrading distribution lines, improving substations, and imple-
menting modern protection systems are necessary steps to reduce outages, prevent accidents, and
enhance service quality for end-users .

Together, these coordinated efforts across the generation, transmission, and distribution sectors
will help build a more resilient, efficient, and consumer-friendly power system in Nepal .

Strategic Plan

Strategic planning is essential to ensure a stable and uninterrupted electricity supply throughout
the year . This includes long-term infrastructure development, policy support for renewable en-
ergy integration, and regional cooperation for energy trade . By adopting a more balanced and
forward-looking approach, Nepal can move toward a more secure, sustainable, and self-reliant
energy future .

The Government must create and gradually implement strategic plans for the short, medium, and
long term . Since electricity is vital for improving the quality of life for the Nepalese population,
the priority should be on increasing domestic consumption, with electricity exports considered
only after fulfilling internal requirements . Key plans for this transition include:

- Short term plan (1-3 years):

o) Deploy small scale solar PV with Battery Energy Storage System (BESS), and stand-
alone BESS shall be installed in substations to improve power quality,

B) Commissioning of pumped storage hydropower projects on the existing infrastruc-
tures,

v) Implementing incentive programs to promote the use of electric appliances in house-
holds and industries,

0) Expediting transmission line construction projects through streamlined land acquisi-
tion and regulatory processes .

- Medium term plan (3-7 years):
(o) Installation of medium and large scale solar PV projects
(B) Commissioning of pumped storage hydropower projects
(%) Completion of Hetauda-Dhalkebar- Inaruwa 400kV transmission line as the back-
bone of Nepalses INPS

— Long term plan (7 and above years):
o) Commissioning of storage type hydropower projects eg: Budhigandaki hydropower proj-
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ect

B) Building a smart, resilient national grid capable of integrating various energy sources and
supporting cross-border electricity trade

%) Establishing Nepal as a regional green energy hub through strategic exports once domes-
tic energy security is assured

Conclusion

Nepal’s power system stands at a pivotal moment, rich in hydropower potential but challenged
by seasonal imbalances and infrastructure gaps . Building resilience requires more than just ex-
panding capacity; it calls for smarter planning, energy diversification, and investments in modern
transmission, storage, and distribution . In the long term, with the adoption of advanced technol-
ogies and a diversified energy mix, Nepal has the potential to become not only energy self-reliant
but also a net exporter of electricity to neighboring countries such as India and Bangladesh .
Additionally, by leveraging its clean energy production, Nepal can benefit economically through
participation in international carbon trading markets .
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MITIGATING HYDROLOGICAL RISK IN HYDRO-
POWER THROUGH REGULATORY INTERVEN-
TIONS

Hari Bahadur Khatri!

Introduction

Hydropower is one of the oldest and most widely used renewable energy sources, it provides
reliable, clean and stable electricity . As the world is focusing towards a renewable and more
sustainable energy future, hydropower comes to be a cornerstone of the renewable energy mix .
However, there are many risks in hydropower in both construction and operation phase . Among
these, hydrological risk i .e . uncertainty related to the availability and variability of water flows
is the most significant risk .

Hydrological risk in hydropower projects may arise from many factors, including seasonal or
annual fluctuation in the river flow due to changing weather patterns, and long-term changes due
to climate change . The hydrological risk can impact the viability, profitability, and long-term sus-
tainability of hydropower projects . Managing and minimizing these risks is critical to the success
of hydropower project, this article explores the cause of hydrological uncertainty, its impact on
hydropower projects, and the role of regulators to minimize the hydrological risk .

Hydrological Risk:

Water flow in the river is an output of complex natural phenomena i .e . Hydrological cycle which
are highly variable, interdependent, and influenced by both short-term weather and long-term cli-
matic trends . Accurate prediction of river hydrology is very challenging due to the various reason
as briefly discussed below:

a) Natural Variability of Weather and Climate: Rainfall is inherently unpredictable be-
yond a few days, and even with modern forecasting technology, intensity and spatial
distribution cannot be predicted accurately . Monsoon and snowmelt can shift due to
impact of climate change in long run which is hard to forecast accurately, on the other
hand extreme weather events like storms, droughts, and flash floods are becoming more
frequent and unpredictable .

b) Complex Watershed Characteristics: Watersheds from where river gets water vary in
soil type, vegetation, land use, land cover and topography, which all affect how water
moves through the watershed . Even small changes in land cover in watershed (e .g ., de-
forestation, urbanization) can drastically change runoff patterns and river flow . And also,
groundwater flow and infiltration are difficult to measure and model accurately .

c) Hydrological Data Limitations: Especially in mountainous or developing areas,
there is lack of, reliable, consistent and long-term hydrological data . Lack of
1 S.D.E., Electricity Regulatory Commission
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long-term consistent data makes it hard to establish trends or build reliable models
and predict the river flow more accurately .

d) Long-term Uncertainties from Climate Change: Many Studies shows that Cli-
mate change is altering precipitation patterns, shifting of monsoon, increasing no
. of dry day while increasing intensity of rainfall, increasing temperature and gla-
cier melt rates etc . which is making past data less reliable for future predictions
of flow . Traditional method of study based on past data may no longer be valid in
a changing climate . And also, these changes are causing decrease in river flow in
dry season, increase in flood magnitude recurrence of flash floods etc .

e) Human interventions in the hydrological cycle: Storage Dams, river basin di-
version and water withdrawals for irrigation can also modify the river flow regime
and decrease the river flow impacting the downstream projects . Similarly, unau-
thorized water use or poorly managed catchments can also introduce unexpected
variability .

So, in summary, hydrological risk is not attributed from a single factor and it is difficult
to predict accurately . As a result, hydrological forecast especially beyond the short term
always involve a degree of uncertainty that is why hydrological risk is a critical factor in
planning and managing hydropower and other water dependent infrastructure project .

Impact of Hydrological Risk on Hydropower Projects

Hydropower generation depends on two main factors; river flow and head . The head of the proj-
ect once fixed is unchangeable and river flow is only the factor that affects the electricity gener-
ation from the hydropower plant . This variability can result in generation shortfalls, which may
not only affect the plant’s output but also its financial viability . Hydrological risks, if not well
understood and managed, can lead to unforeseen construction and operational challenges, natural
disasters even project failures . Some of the impacts of hydrological risks on hydro project are:

a) Impacts on power system: A dry year or low rainfall season can lead to a sharp decline
in generation capacity . Without sufficient inflow, a hydropower plant may operate below
its design capacity, leading to a drop-in power output . A shortfall in generation can lead
to power shortages in the country’s power system .

b) Financial Impacts: The financial impacts of hydrological risk are significant and can
have serious effects on the project’s profitability . Since hydropower revenue is directly
tied to power generation, a fluctuation in water flow can have bad impact in revenue gen-
eration . This can also make it challenging to maintain profitability or meet debt obliga-
tions . Due to the hydrological risk on the project, the lender of the project may demand
high interest rate, keep strict conditions or large equity contribution from the investor
which may increase the investment on the project making energy prices costlier . Due
to the inability of supplying contract energy to the off taker, the project may have to pay
penalty which will further degrade the financial health of the companies .
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¢) Impacts on Project Sustainability: In long term, due to the effect of climate
change contributing shifting of monsoon, reduction in rainfall amount, increase in
rainfall intensity, it is becoming more difficult to predict future water availability .
In Himalayas region decrease in snow and glacier may reduce the river flow dras-
tically whereas the extreme flood, flash floods will increase the risk of damaging
the projects .

Regulatory Measures to Mitigate Hydrological Risk in the context of
Nepal

Nepal being located in the Hindu Kush Himalayan region; climate change is showing more im-
pacts here as compared to other parts of the world . Frequency and magnitude of flood, flash
flood, Glacier Lakes Outburst flood (GLOF), Cloud burst flood (CLOF) are increasing day by day
making hydropower as well as other water resource project more vulnerable to natural disaster
such as flood, landslide etc . On the other hand, unexpected decrease in river flow in dry month
are being observed causing decrease in energy generation from hydropower project . Electricity
generation from hydropower is the top most priority of Nepal Government . This can be achieved
only through the investment from both government and domestic/foreign investors . The increas-
ing hydrological risk on the project and lack of proper mechanism/regulation for its minimization
may discourage the investors and government’s target may not be fulfilled . That’s why it has
been imperative to set the mechanism to address these issues by any means . The electricity sector
regulator may be the appropriate institution to initiate and work on it .

The Electricity Regulatory Commission of Nepal was established to regulate generation, trans-
mission, distribution and trading of electricity by the Electricity Regulatory Commission act 2074
. According to the clause 13 (kha) and 13(ga) of the act, the commission has mandate to fix the
electricity rate for power purchase agreement between electricity generator and distributer or
trader and also give the consent for PPA agreement between two parties . Currently the commis-
sion has "bylaws on power purchase agreement and term to be followed by the Licensee, 2076"
in implementation . This bylaw has set out the provision that the project with capacity less than
10MW has to provide availability declaration to the purchaser and there will be no any penalty
for not meeting those availability declarations . This provision has addressed the seasonal hydro-
logical risk of the project with capacity less than 10MW but the bylaw is silent for the project
with capacity more than 10MW . Similarly, the generator will not get any compensation from the
purchaser even the generated power couldn’t be transmitted due to the failure of transmission line
or substation by any natural disaster's earthquake, landslide, flood etc . These current provisions
on the bylaw are not sufficient to address this challenging issue . The ERC in the future can cre-
ate frameworks, policies, and mechanisms to ensure that hydropower developers, off taker and
other stakeholders are protected from excessive hydrological risk . It can also amend the existing
bylaws or bring new guideline or formulate PPA template incorporating measures to address all
these issues so that the development of the projects expedites . Some of the key points, the regu-
lator con brings in its purview are briefly discussed here:

a . Fair risk allocation and transparency in PPA: One of the major impacts of hydrological
uncertainty lies in the power purchase agreement between the project developers and electricity
buyers (off taker) . PPA establishes the financial terms and conditions of electricity purchase and
sale . So, hydrological risk must be carefully addressed into these agreements so that risk can be
equally shared by both the parties .

fﬁgﬂ—w (fergg FeraT STt i)




1. Fair Risk Allocation: Regulators can play a major role in ensuring that hydrological risks are
fairly allocated between the hydropower plant operators and the buyers by introducing:

.

ii.

Flexible Tariff Structures: Regulators can encourage the use of tariff models that reflect
the risks associated with hydrological variability . For example, sliding tariffs, that is
adjusted based on actual generation, or take-or-pay clauses that guarantee payments even
when generation falls short due to hydrological factors, can provide more stability to
hydropower projects .

Force Majeure Clauses: Regulators may introduce the force majeure provisions in PPA
that are applied to ensures that hydropower projects are not unduly penalized during ex-
treme hydrological events like floods, droughts, or landslides . This clause can allow
hydropower projects to be excused from performance requirements under such circum-
stances, ensuring they are not financially burdened by conditions beyond their control .

2. Transparency in Hydrological Data: Access to reliable data on river flow, seasonal chang-
es, and climate forecasts is critical for both project developers and buyers to understand the
hydrological risks and manage it more efficiently . Regulators can mandate that accurate,
transparent, and up-to-date hydrological data be available for all stakeholders involved in the
hydropower project .

b.

Setting Standards for Hydrological study and estimation of river flow

Proper hydrological study and estimation of river flow are critical for energy
generation forecast, operation scheduling, and financial planning and risk man-
agement . So, the regulators can formulate and implement the standards requiring
hydropower developers to perform detailed hydrological assessment before PPA
approval . Those standards may include detailed procedure to estimate the long-
term river flow, minimum data quality requirement to be used, climate change
impact consideration on study, seasonal variability and extreme weather events
consideration . Regulators can also encourage the use of appropriate hydrological
models that incorporate climate projections, to ensure that projects are prepared
for long-term variability . The regulators can also require the third-party verifica-
tion of hydrological study prepared by the project by itself or independent experts
with in certain defined criteria before giving the final approval of Power Purchase
Agreement . This independent verification of hydrology also minimizes the risk
of over or under estimating the river flow .

Promoting Financial Instruments for Hydrological Risk Mitigation

In mitigating and managing the hydrological risk in the project, financial instru-
ments could also play a key role . The regulators can facilitate for the devel-
opment and adoption of tools that help to mitigate risk and make hydropower
projects more attractive to investors by:

Introducing provision of insurance: Regulators can encourage or mandate the
use of hydrological insurance in PPA . This provision of insurance can provide
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compensation in the event of adverse hydrological condition such as droughts
and flood which can result reduced energy generation . This provision makes the
hydropower project more resilient to hydrological risk and help to manage the
impact of water flow fluctuation in the river

Introducing provision of reserve fund: Regulators can encourage or mandate
to maintain the reserve contingency fund by the hydropower developers those
funds can be specifically utilized to cover the financial losses caused by decrease
in energy generation due to fluctuation in river water flow . This provision makes
the project financially strong to operate without any problem and meet the debt
obligation during the dry year as well .

Ensuring Climate Change Considerations into Hydropower Planning and
study

Hydrological risk is not stationary and predictable, climate change is altering
rainfall patterns, water availability, and river flow regimes worldwide . Regula-
tors need to ensure that hydropower projects consider long-term climate impacts
in their planning, operations, and risk mitigation strategies . Regulators may in-
troduce separate guidelines that require hydropower developers to incorporate
climate resilience into their projects . This may include, assessing the potential
impact of climate change on water availability over the lifespan of the project,
using climate modeling to predict long-term changes in hydrological conditions,
designing projects that can adapt to shifting water flows or more extreme weather
events . By requiring developers to consider these factors, regulators can ensure
that hydropower projects are better prepared for future changes and less vulnera-
ble to climate-related hydrological risks .

Creating a Flexible and Adaptive Regulatory Environment

The regulators itself have to be flexible to respond to changing hydrological con-
ditions and market scenario for managing hydrological risk effectively . Regu-
lator must establish an adaptive regulatory environment which should allow for
the modification of PPA, tariffs and operational policies to address unpredicted
hydrological events . For example, it can allow temporary adjustments to tariffs
or generation obligations during droughts or floods, or introduce penalty relief
mechanisms during force majeure situations .

Encouraging Innovation in Risk Management

Regulators should also promote innovation in hydrological risk management
technologies . This can include the adoption of more advanced weather predic-
tion models, the development of new financial instruments or the implementation
of adaptive water storage strategies .
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Conclusion:

Hydrological risk is an inherent challenge in hydropower projects, impacting their oper-
ational efficiency, financial stability and sustainability . As the world is facing challenges
of climate change, managing hydrological risk will be increasingly critical to ensuring
that hydropower remains a viable and reliable source of renewable energy . In this context
of increasing hydrological uncertainty, effective regulatory intervention will be essential
to ensuring that hydropower as sustainable and reliable source of energy . The Regu-
lator with its clear legal mandate can play a crucial role in managing hydrological risk
in hydropower projects by formulating and implementing various guideline, standards,
directives and other regulatory instruments (i) for ensuring fair risk allocation in power
purchase agreement, (ii) for setting standards for hydrological study and estimation of
river flow (ii1) for promoting financial instruments for hydrological risk mitigation (iv)
for ensuring climate change considerations into hydropower Planning and study (v) for
Creating a flexible and adaptive regulatory environment and for (vi) Encouraging Inno-
vation in risk management .
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