ViDYUT

@ ay¥ 33 @ 35 9 @aTg Q0R




HARMONY

et e

i R i
Aue farm wifawRomt Fg e, RaEn faa 30 fdtEe
&meﬁgmﬁmmwﬁmmmﬁnﬁ%|

» i, ¥
ot DS

mmﬁa&w@m@m@ﬂqﬁmﬁuaﬁaaﬁaﬁ?ﬁaﬁmm




viDYUT

O Ty 33 @ 3T 9 GG 206

oluTet fdzga mﬁim
SToRIGU® 21T Il
AaATUST AT
TRARATA, HGATSY
I : 09-89Y3099, 8aY3032

SRS : 009, 003
A pro@nea.org.np

eIt
s aﬂasﬁili%ﬁ:?ﬁt

HIAUR-8, qrguTetas, fodad
W 0Y§-89999C

qu aﬂamamf

wE
AT Jar fawmr ﬁawamm%arﬁ%‘am mmmmw
HEDHNT TFUGH

Tq ufrBTT GIUTET SEReET SEhaT fasit ey g1 | awAT grugs affa e g de |




2
-
=
=
-
-
E

3TaR o1 aRaR

BRDI Bieel ABIYTY JMIUINSThT T8l of.- 8, [FAT 939/33/99 K.V., 3T MVA ARRIIGD
JAAICST |

JSEATDIAST HAAN [ASTD] FAIASE-BISATS! URNRUT cAlSol Slodlld elfey fBicadl
RTgoidd JM3UICTchT dsT ol.-8 Aoty ¥ SR of. AP 39A I g |




uTe ferera TnfrshuTehT STefaTier v “faga” aW 33 o
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v, Taga et arma fafay amfiee aufewsr 99 siware
3 UTSehaiies ATt g¥ uaT favasd g |

7T TRy WTTehtuT TTUATeRT 3@ 3fF AT YawT 1] et fara

faermaet Ufaetias e fausr © | @R ATaies ITHITETE

3T fergga fowent geperar frafa o enferusry, o<t b Seoted gy &8 TR, @i fref,
ST SIEY I U], THT TTIET HIS JUT FIEITI THeT0T T TehT, hHeil ISRUTEhT
AheAdT oo Mush!, oo arafdent |T&IoT T SAFT T e TTRwenT, faf\=T ATesmeeaTe Ut g1 AT
TATHIEE SHIE HaTe T T 30.F. 0T gdl g7 ST ol TATIee T € Wiasrd w=aT ael THHes
HAIC TR & | AR T T YU Afhaeahl HATHATS SAHT TET R0 e a7 faea @ad
T IUIHIEEATS 3th I Tkl $Afst Yokt ge fawx i domT ufs Weht SHdTeeats Td YeH
TRUEERT & | JT Y G SEATGERT R Hthd JuTet g wifesorer 1T fafa swmerardt
T G FHATRATIEEATE ARG dqel { AT HTdwl 3SRl S |

STFTHT AT TS MR Tageiohtor Tkt dd ANTHGheeAT Togld ¥aT Jmed © | qoaveard siagdm
TIeheh! TIART SIS T4 T UG T UG TEIS WaEdeh! Tagd il A Fodie T
T | BTeT AT 0TS Taefaen fafa SEshIaT JHATS STeiehT aueeaT SfeoT TRIThT 31 Yolehe®dT aHd
foear i & | R Juret T TTiehuTshr IR ST ST T JuTer faga uhieoraTs. sidrehr
T T9q ToaTe TRAS | 8T I[eaTd U I qamt areehl JanTaTs Tiaevene 3o
yrefaehar fags | A faefd gell ama SRt faR[di SURiuTeEehl Halad TRT SA™Tiad HeTr
SURT @UAnT e FHHT AT ATATERT HREAVHT THA Hgd J-A13gen! Afarc fae[aent sT=ates fafspar
gig T SHeaIHeTs sl T TMEHRT aHRs |

ST AU T WTTaehurehT famraent UTEE®h! AiWET T JanHenT SUcietiaeshl favetsur 14
JIITEE, S FHARIEE, o FHANIGE, GodienH ge AT HoaTe 4anh TR dgarTeh! STUET Ta 99
T UfsRIeRT 3R TERE A UTesharigeehl AT TEUEART g1 Hehly W~ WeRTHAT Hied JehTHT
T godTs g=IdTg 3%k T 9Teg |
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faaq@or ™ NG A% WUH § | JHETE JIHAT IR Tefd g3@ g a1 STaifed STawRAT
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eyl U ST IHT 3Tf-a0 Td aTeashil (Final and Binding) Jehfdehl g4 WUIGl 3Tcd-d €ifad T
Tfyara STaremmT 9T 3% MU a9t T Ak TTiaa fagT=a T8 HT=rar USSR & | HuTeren! d-awHT a&ar Efva
STEATEE W U, R0k & HT 20 () T (3) AT 3ooid WUHT T Heawyeh] fuiemT fo Tepg verel 3%
SIFEThT SATTRAT UAhT THT 30 THITH I ST TR U1 T HHas | T=ferd AT g B ANGTR
TUATI( HEAEeR! U TFamemT 3o STETqaTe hael HEshd(s 3th TaumT - STaTeIden ST g saaeeT
HEIEAAT UAehT QT 3% of T & | 3% QBRI “FT IGTTAD SFATIFR g4 " T~ STFIIRT 37 UAhT THT 30
FHITSTT 3o JTSTTAATE. HEATeh! U TRIE0T Ysaahuls 31 JEe®nT Siedl dr-aT Hifed! Jeed (Taied
ST ) WY GT TFEHT JET AT T H 3 Jees |

T, STHIIHR FET AU TSRS a7 3o0 IETAqEE 3, STIHAR! U a7 HHall I THAT
TR YeTel HETeyeh] 0T a7 350 JTeToideh] BacT Set SIS Taiwd JTaTeideh] STHTERUT JARIehIasT YT WY
fre T TTiushT UTg=s | TRhY TershT TRl Te RS faaTee®aT A Ui (trend) 3T St TS (YwhT Fetfe
F. %3, 7. 2¢) | fedmame adi<a s1eTetaar faeT T4 Taiel 3T Hifelsh §eh &+ U AT Hesrerehl futemT mefit
FHIT Fe @bt T fetuent afe | Y Fie @t geerehr Tl areremT 3= STETaqae. Yuh! haeTiaes
Hated TeTaqaT fe Mg far afe Igrehr T 3% e T © ¢

“TeTRT [0 TG TRITS 41 Tl [HAGTAT JRIGG STaIAaale. YTl [l 3T 377 dHlcqsdh TR
STFHT G ETATH JGTIRIT FRET 3=aita e [Haed T ga” (qalee Ied, o 7. woc], F9reT
P TEIHT, 2048 TG, FHT 3¢) |

FAL I T QITSTUHT HHAT STGH THE T a7 Feediehl (6g1=d, Toe a7 99 Sigeh 2y, daied
STETATHT ST Hieh EaTEe o TTUehT =T STt & YaTe ST & 37ehi 9eretts §:@ fad fgaet (gemm awt
ATAHRY = TTHRIST) T Tt TS 2ot faaraent Ueh veT Tai=a TeTad ST TRehl SiE |

I TSRATE HAT B9 & T HEEAT T oY 3o STaTeTdehl JAaeh fHoiafaeg ai daiea stareran fe faT
At fEes | fermfer, TRIAET (3=) STeTaTdaTe HesedT U aife haer 9 fafad wsoshdfs af ar dwoeren
Sehsire ety 970 wet stfreries EumT fie WThd goe et Togd TSiiel i ekl & | g ffvea stmemmr
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" T foe faT aferT =7 91 a1 7@ A7 TSR SFEET | haet U3T el Heawesh! HUTamT i e bl R
1S fie fer g M g 3fe | ¥ Heted STReTedeTe TR TArET ST Jie T e TR S TR T
weareereh! Fofer e g7 e T 3fees | 3 AR Tniya et Heted STRTAdeTe. SERISTHN SATedT Ul & :

“HEEHT OTTHT AT 1 T THCEH! [9eaT 851 g1 12T YT SIGTAT Ry 3T =T ITARB! ST
THTHT STECITAT AT FITHT IR JTTY 4 7 afg-e 7 (V. T TohoT . 22) | AT AT ITJAR Taanaent
T3 Tl Teaeeh! TuimT it e Temr ar fees Ffe & w= anmn e fee fo ge T ot vare fe
Tt fauent 7 w1 Hae | AeayeR! ToTT fa%g 3= STeTaaee. Ul ShadT 3W aied STETqHT FHaad el =
TR U STJER T foh Reaseie T w1 ThEadT TWEea! denlel (efdaTs A-asr T STIRIer 3t TSt
T HUhT TGS |
AEIAAT WHAT T SGTAAT UIIRTUTHT Greiblaltel AT

Hatea rereraar e fHoed fauufs a1 & ggarsar o o1 BT g7 3T ol J9d (STaHT ¥ &)
TREgu 5 | IO ST faaTaent 33T WUX (3T) HEaeerdr JaaT qU 7, (377) Ui 3=a STareran e
T T crefaTe BT T T (3) T ST Tated gt e faS ar bt huer Ut W g ui e faaresh!
TRRT T T AT T9 ARES | SHId: TEIRdTeh] ATHT ST < HieHT, 3oo STaTeTd! JTshaTehT TATHT T
¢ ¥ < ufedT T Tatea STETIdeR! UTHATHT AT STVAHT ST ¥ 9 Tt foarg fmor g9 &t & a¥ ar e |
galed STETAqATE I=d: Weaeeh! 0T Tt g et STTCHT foaTg qrarvemT O: T3t e eee e Iy
T IHAT AR TS | T, ferarg FRqureRt Sfeatiad st steRt Tt T IE §7S | I%AT I3 Hiduedh areras
2, Sfeet 9 39 § |

3UH TSTREhT HRUT HeeYehT Tuigent Wiefur g3uesh g o Seahl © | FARINET Toa TTHR Hiquar HIRa]
T Dispute Review Board &l d&aiTs U fa=am T & w4 g uf faaraent vt i faemm e sHifsmy
TARAEHT FHIHT THAT T TI0H GTTSS | IRATRT AT T U g typically TTT IY ATES | FEeT K EATIHAT =
TR ST U PRT 90 ST SEIF TadT | 36 Gaiod TAden] haal JIaaish-enl T daied STaeras
faare fa @fer T e UTwd WU ggaTeehT 3Tkt Ushde I YU £ | AT A Siiga faare TR @it wiedgehn w
TeRAT T T GOTISS T el 3TaTY typically F1-381 a9 ANES W RATATHG / ST faagen! fmdur sfer 8 o= 9af
LTI G ABATT UGS | Ff 3T TS T X TR TeTeset T3¢ faarg TRaer 7T Jedt auishl auer qur Secied
TIETET Foft T T @ Mo afiferfa smme demr dSft emHieRT STehRet aTaTeRvT @9 W FRRIcHS T3 JaTE g,
Torre fmToT g, X HRATIET Tare 3TE TEaTs &fd T ST, 3T1fq ThNIcHe 36 0 Jiaws |
Al i FriaadsT Sfedar ga gurt ¥ faRrmimsgut see ¢

FAX FHRTIITRT FHAT ST fTaTee® Icu=T g waTiaeh & at €3 faargsnr feremrenT anfit aedr am
ORI AT AT AR T 3T STieed AISHT T J98S | held: el feten! 3evd qifehuehl TadT U TG
T AR T T g AT T G | F Tfeaa Ievargfent it TiushT SR, et aia drdstie fafor
FRIET TFaf-ad SRR AT A G TSAeh! T o 715 THIST ITET TLATS AT BT GASTS STeehl JeTel
TR fedTar TitTeRT o | AT, weeereR! Tt B qarer TRl UEETe TR U YU Seoi@ WU 19 T dated
steTarquT e TR AT THIds wereh! Tl et g hOdT WURT GUSHT |1 STafuT g 3 ThEeR
Trrsreamst aua fagw § |

eeRr o wereRt g9 foTT a7 Hereerhl (Ui SW 3= STRETAAaTe g O STl U THEEE qauT det
T ATk STTAT T | 79 FeurfamT qereershy ol o7 3== STaTerden! SHATT A1-a1 HIT Jfe & aaed 3m=R
Tt T e ST gawr T A/ e sreEr fuiamt et gfe &7 aued feasmr yaer W afwe/ rggeT u=
TR Tefe®el MU G0 | O, F8 ToRie T 6 i af@ed | T, THeRiier 7T &1 ST SIa|nit ar &
fagame g T w3 fawm fafy= s sraEmht o fasrent TRr auT et ek Bk g Tew | e fa urserfes, s
g &1 Hated ATl hadEre $gTes quy fel Se 9= 3T Il i THen! T80 | 8, AT 79
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I FHA Jeq T BUTRaAT 7 T §aT faame orag RaeT Teesdls AT Jvehl AT 3313 Akl AT I
TTTehT STTERUT ST Afeh Uit §7 | iy, Tezreerhy fufr St werue araferg @ o 3t AR T T
T 3BT3AAhe! W AT AT ¥ TG S | el T&TT IHATERT T I9T ISTUHT &S W I AT bl e
g7 TR fie T1aesw gai=d STaTeTashl BT HAUH g | Tohiath, &g U fadeherdd @l fawersor et
frearmT gamT T TR FREUshT HROT T HEATdTen] ST fHEI-aes STeHdTq 718 5 Taiel 3o STaTerdare
UT HET ITET HEAEdT U SHITTH Heaeeh! THul shfeaed T | T Ui Hees | aF, 3T T Tiaueht
foare g fola @9 99 67 3N Fal=d TR SA=1YT BHAT geAlish, Taieall ST dich Aol Safer,
AT T TATTehT =T T, STRIT T Alehl THUTHIET hEaht U shraii-ara THae gfeshga feifa 9aT g e |

ITh HRUEES TaT Weerehl Josh Futer @isfisht ATt ar faareent stf-am faqurert amfiT faramaer u3er var
e STETAd T IRUTE T SiREeh! s | JeIf, Hesershl ot aramemT 3o STeTeraane. =t wiefor
wuufs |7 ol i g Sras gererar UHel Wl § | a8 feufqar wereraifafent suteEar & g, e
UehT T 3% T 31 & g, ATy wivuenT gt Aariehr formam et fom, o1fe goes @ 3ca= g | Taamaent
FRIYUT TerRrdTeTe TR S YUHMT 3o ITeTeAdare FMafad Saedls uf qeseshl ol smafeem gt feufa
3T FALRT Ieio MUHT ST & AT 85T 7 JEAIeTs ThTeTeT heh! Socie WUeh! HTHT HIEeTqar STt afq
FL FEATEIT TR (STRSHIRT HH TR a7 R et gwom M) afomy & g4 ? ¥, a&ar afommenr fswr
Faor o 7 omfe gves ufv 3fea mde | A, “FH STETCIdeh! ST g I HEATAT UAehT T 3%
ST FHivad YT T &7 ? T, Io ISTAqae Tfad Sohules TEeerdr Tre=emT o9 SSTeTd! THevT STavs
T TR et O fmior 1 foenfaehmenr @mg S1qut 7 & @ ? 9w fosmar @ 3feet |

TR AT YTiafeh FRIGREEHT 300~ g faareeseh! fur faer siar & ™ & FRaNesare garst
T Tl SIS T Q@roieRl Ifathet ITHTATIIS UTed g g Wl a9l TavaeaTiaeaHT Heaeear fafaes Sifer
TRURT g7 | ¥, FEIEdT SFI-2|T HTT =] TTHUsh! ST U Sieedl { Hde 3T TaEEE el [aehme
fmToT shrel T gTfaa g T SeE S |

fegae Taiea SITCTaHT JiehT WeaedT graf-e foies aa get wua! a1 8o 3feetehl TEed | dated
IETAAh! ATEATEE g4l I TEEAT USHATeTs foare auTemehl dehfeus U (Alternative Dispute Resolution)
FI EYHT HEAHIET TCHATT Tl T TR FIL Jfe uar 71 3= srarerashl i Sfeed ferd fehmeient dfews |
T, ITIH TSSTIHR 3o STaTeraen! haar faeg .91 fe @ T fe uftaeafs gat=a starade faaresr srer ud
e U FRRET RGN A ST T FAT Jie & ool a1 Hifeh 8 & WT AT 9T T de
1L §o | | PeurfaT qearcerar Uehr T 3% T e T AN fafg td aurade Sefe e dfews | waa:
WWWW%W%W (Alternative Dispute Resolution)ﬂT&IW’i\?!-_‘a’W%f
AfEw | ST TETerdTeh! faamT TeRATHT el T el STERdl, Seardr ar fatramy & ¥ Ie i |
ey fraforar sfeas -

Ty TYh AT SAUHISgUe MTvEId UepdT alfehUshcl Al T g SAThaTs TEaed MI® T W= IR
TEEEATS TNIEhT G- | THTSTHT 3UcTse TEaee®dey i d1e 390 & W HU rilel T HisTg Tt g |
FHiGAT ST aStfersit Ui gToees | & aHifey fed H @i e faamrasar fafved Jwrar gies
oG ATheEeh! TasIieh e TR U, HEeesa! T T, urfesrfen diem, sTrervTauia sl ™ sramwRT ™,
e ST T b AT HiSAE T TIHRS |
FATTADT FRATIAT SURT : AEARAAT QAT TR

THEEC T TEHIGHT HAThRS B Meh (a3 Teeueeare faare THeM TS HUhTel Heaeeeh! o
st ud ARy wriueRr & | Fafy werwsnr ol @ gfe §edaT v afeeT | qud, meareer fotr
FrEaaT TR faareshr e FRqurhT @it 3t foTeenT wievT Tiuat @S T6 SRAT aieeTe B1eT GHIET THga-aT
FIAT g | T TSHIET HeTwrehT Tkt TEOT STevash TET TS HIF TS ATl T a1 e |
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T4 T Sfectiad Sfectar aT STETEAT 8 TR | JHRT ATHT TETEIAT UAHT FHETIaRERT el JUREE T diehes:

()

(@)

(m)

A

HETEAT Ul T 30 SHITSH 3o SRTAAETE T Seshdfs e fa Tars T UehT 3T 3R HETed T |
JUTeTeRT fqement TsTenT Haweh faga et T weerar fafuets am=r gehiaenT faame aumarens
T3T Aehfeush JURIhT EIHT iR TTNUHT & | JET Tgeh! 33T ADR I F-qlied Jaaers STHET T
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FHIT: AR ISITHT STNG aHR ATaTTF S |
fava SwtAT wratET:
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! International Hydropower Association T Tfsear Fidee
EUERl SYHTIIAIAIHIT Fdddileh THIIC 34_:['91—( 9]
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ATl STUTGaaT faad Wi 90 30 ¥ Wiew &war

STeAfargd IcdTa-ehT Tewaet favamT =i STreermT
Wh! T W AUTeTshT 3Tehi Toweht Gogeh Wi fard wi=iy
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gHAT FUIA: 390 FTTEE T 4o fHmER ®H & |
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Trataenr sferar arveT @t © |
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Fﬁﬁ: 2021 Hydropower Status Report, International Hydropower Association

AT ISAT GUADT TAATS STCUT:
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e | IG At TieTam UaTeiHT ST ISTiehr
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JT.F. ovbloe AT 2. 0R UAT Jh! & | AT 1.9
Rol¢low] AT JEhH! e 3nh et 2%, 0% Hfawa g
ITIHH TEHTH F |
qu gfT @& F=dmees 99 afged | Yarfem garefenr
femr feat e @R ® | A, e,
ITATERVT TRTRIaRT fafeaer qemr fagdir 3stter weea T
JETIFRATTR ATRE AGHT BASH Slq STl & i
T st e/ veTtaeiieE a9 |
TR Hd geRe fagas! feedm ders etk
Hifa WT af7 eErT IR, TEewTs A fawia
TaEeRT M@= | gmT SAfecil ATeAT WHehl @18,
TEaTeTs faeael e e w3 & |

T faRIA SeATERT HRTEAT T STaET:

AT fedmaet 281 AUl <3 g9 H.aT.
3T &I foRId 3cUGT &HAT ohl LAl SETUsh!
T | uifafyer Tt HNE ¥& EIR WEE 3cuTahT
FREET ol T TRf gfeshivere ¥R &K H.aT.
IST &I IAET T Tkt TXTEAT ©ehl Sfaes |
B JUTHT 0% WA STAfaed 3cdied HiEgeh]
T 12 3ourieq fora wed Aurer fagga wfuevTeTe wet
WEE @ 9 it 85T IEH ¥ ¥o WEE Wahl
T | AT, Rouclow’ HT U7 ¢¥3 WER faga oF
IS g STgHH USRI § | BT WU 3% | HEre
AR Seliaed STAISHEE AT STaemmT
WHT BT | IEd 2% BN ¥ €T 0o H.AT. &HATH
T SATEISHTRT ST AR B |

A 7qt T T Sourge & 3

Major River basin Theoret‘ical Technical Potential Economic Potential
Potential
MW Project Sites MW Project Sites MW

Sapta Koshi 22,350 53 11,400 40 10,860
Sapta Gandaki 20,650 18 6,660 12 5,270
Karnali and Mahakali 36,180 34 26,570 9 25,125
Southern Rivers 4,110 9 980 878
Total 83,290 114 45,610 66 42,133

T HIffeE AL, 20951098, JF TATTT
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Y ST AT, 209510 FI HATAT |
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STSia et dvg T 91 Tag]aeh! agfe™a &€ T gay
SUTSHATel ETET T8d 91 YqH Wl & | Ih TgqaTe
TeJehehl T THaRoT SRiEAT Sie gediT g TuR
T | foraar srus dicdfes sRifagsr AuTerer
ekl el THT AN STYfd JUMelishT STeeTo
T SN ITANTHT AT TYT fae[d WRAsTe ST
T A T Wl PRI | eAfger o feHent gg@
raaTs  faga fafa i faaeft gar steiv ™ awar
UH T | AT SUY THER Aurerhl i wgfy,
ST ST Tgehl UfaweT, Juter faega ufererao,
qﬁ OhIJ{(‘I °|’N-(|\‘<=lI‘:\l'é'z‘\1 AT 9T "lqu'inIS{Wh el
T TR B |

ToRIa SeuTaH, TERoT T TaauTehl THTEshRT SHaeTd
T urer faga wifeRtor ued g S=THT STTUHT |
Fiecl 30 AISHIEHHT ARl TEIHR T, Higel
drgtfes TR U U4 Heed Adcd WX @ shigel
JATEh GUdETE J&T YUeh! Tae]d WRa a7 awhet

B -

IO A7 GET FEET AR & | feRaEr srefni
UTEHT STevehT =TT fagdent g3l AT aET
o TRY TR AT GO g T &l |
Q. faeraat sgegwia ¥ sgsmantve Suamr:

fargaeh! ag3ewiT T agaTRNfeh IWNT 3 uTeteh!
s Tgfgt ug@ omam & | fagmer IwTeTe
fag™ |ivhehl TgURIed WTdTeRT @it faggdta g,
TGUURTEd  ATATTdeRT ATt fagdiE AT deered
T eI TNUHR § | SR AT G
AT QT SO, ISATATl AT AT HoelTed
UCTe%, ShThi T T qoT Toar Hfafeen &=
AT qT SO TR A TSiaers X, st
T gEmy ST fagdar St 7 STuiEr qerd aHen 3 |
HIERT TR SAALIhRdTEe TH, 6  HIE g
foera & fnft @t ® | T8 gefar w@esft shrfafer
TE, WO T euareRl IRId TN AThd Wi 31
T ideRT STIAIATS ASTEd SATUR UG T+ STihaTat
ot & fapdie Setfenr fa wfafer agget T
TS I TR B |

T faggaeht Stfushay @ua T faga TR
et foeam o g |t emeer iy, foem ¢
GHIHET T4T i 96S | @HAHTRT JeMeede fates
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T R TS T V@A @HIHT daT 39red
TR ATGME §8 W STThRI qHIehl AT Tt T
Wkl Q1A STeenr fagd damenr wiT My fe=rg
GleTeIT ITsH ST A | T TE F-THT FHUeweh!
TThSTETET ETHT T Te oo WT=TaT STeHTT
T TIES | WIRITHT STCHI g dendT STrRITfad @rer
ueTdT e T Wehl faeeft UET a9 qur seRa
1T W g 75 AYiGe! ARTATs 3T Widd T BUishall
T d@ihs | T g wRERT MeRsgETe
TSMSeR faedientor afeht e @aedeh! fageiieror

FRIHH GoaTe T HT T8d 3gaN TR S |
3. YIS AW T et anm:
ufsea! THIET FUTEHT YSIe qerr festergd aardt

HTEeRT AT YHTHT HTROT T HHISTFES &
IcES WUehT T U UeTdehl fashoushl 9aT eht
faggaent it IcareeRT SROT faefdia Tal aTerent
I Sfet@en! | JuTe Taega wiierorer farma i o
ST AfE Tyt qar |reHeE @i T gsererHT
TR & T ATTHT TueedT fagdia Taniee A1 @i
™ W ifq et e | A1 e fagd @ua
qUT $7U eIkl 3aTe0iY S[eaTd & | cTaTRI §TehT
IATTA R09% NG R Td KT HISHVET ITCAHHT
TRl S8 ToaTaHT CATTERT & | IHHT 3T Jreieh e
& B v Aieer fierewent e feafq sfay s
Ih a9 HedTeeh! ST OfeelT ITeieh T TeeTeishells

T rgEdtr fegy, ardeie e ug frsft e ST
gdss Afes RO WIET I aEhRETe
e urd ferEeTs oTgAfa fagd Soo@ ® | 3%
aTfsie TOT HoaTe T+ dTeishT e Jed Tad &smT
F&t urteRar fagd T T | AR AU TR,
ST HEAT T ST T8l Ak aTrsis e
HoTe T STEHT UTIfiehar fags U Sooie ® | I
qT =fsis g1 &=%e T A greet faftver swrfge
YA T, TSI 7 T THehTIehT ATHT T 313 eTTadeht
AR 3T g1 HaRT T | e fafammaetier
UHT Ih HATEATEEh THEHRN HRITITIATRE
TareIdia el ATereEten! Tee { eI T diehes |
8.1%|€§|'ﬁ|'€l'iﬂ':

9T ITHET AW 9T S&T fagd e WEEeel
fartaert @it wiftreRtorer fargaehr aoTR @ifseaT @ |
frafha fospa waTe e AT SR SeR fawar
T Inh On arg | fed O S| STINTHRT TR
e e T4 Ui faga 3cIeT T ARl aee
e quif Icaifed fag@ @ud wwema 3fywet
fagaas afserr faemar wde aemar fafa
AU & | BT UTA-HRA Toreehl TrbIarT awrtes
3% WETe faggd wRa frafa S @ | T ad ar 3]
TTaTeHT O fafhd R | JHeTe gegeehl srefaedT

feuspl T | AT TEAT TART ETUHRT TIITHT TESTATh]
AT SIST U+ AT Teoeeen! fested qerm et
ST T AU faed UTRiuETe WEdehal S |
STEATAT =T AT wo TITHT TTfSI® RHge THIT
TR fagydisr gart dreqent T, Yargd T aRisreRtr
g | et gt 3R vy ger aEar wud fmfor
TR B | Fsir et anfste w2a famtor 7 Tt
gatuR faiureRT &R MY oene TSt Ases wHa
Tagdtar ol ATeFehT FaGHT STRNT Teh! © | quT
Rt qUT Jigiveieedd fogdar ganl dreEenr
T T ASTH AT el TgieTIashl JEee IS
RIS Taeehl Hared T STTET dg TEwi § |

fagga faauor fafmmmaett, 00e o faggdr gamt
AT Aty St e fmfor T oA @ qatuw
fufor gt 3fad seTr Mt & SHAgER fsft
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ghNIcHe IWE 0 ST sfes | faga fafawr ar
UG FEHATE AUTAA T STalIT SHIGHT e
e faT TF W= T YATE WUHI § | 9 WRA
ekt el goehee fo T shelemr ufv faea
TR fored R o sfes | Fafae seemT 3w m
TRl AT TG WSEd IS U STEvIhar
Y TR S |
y. forera dar TwmT a9

WHNS TSl TRehl AR08’ /co &
FoIe aheIHT SAMTHY R a9 i & Amiiewas faega
AT IYSTSY TS IGHT THNUHI T | 3T foemm
T MR Ge ST T4 G 3yt &omT faga
ISTiehl faeprer T /T 9fT FHTEeT TR & | 31
Tataer @it fguefr qom agusfa =R d@wlar
R @UdaTe s9d 31 fatd T T 9fT 3®
FSTEHT Seaiiad & | CETRT didsiieh ek fagia

| e D




AT Ao @i T O e, TR $STETeTs
T Sarvigrer foeeniua 18 @i sy T fesie
TSRS TagTT SSeRe [oeTo T HUT 91 Seoid
TRUHRT & | T Feiienl JoqmT faga S ferbrrt T
ATATILOTEST WUhT TTfeTs Heaor T aoieey “Uar. .
SEHeE oty foT ariwmg, fagdr gar, gumiaer
Il T 31 30gh APk o Formrdt wfafeenr
Yk TET YaGT T HiT ¢ dRT SR @HT
THZ oS Fellhl UG A VTR § | A
T, Y. T e TS ST 3TEH hetta T fagga
ITINTHT ST YGH T it feAsTeht & | e AT
afgetl =RomT foget@R aieRee ars afear f =g
fafervet fawenfua w faepdia et 3w T HEET
WH B | qTAd HEMR T SUHSHTRITIerhT Rasteht
g9 gt wEtad T e =tg fafavet g6
TS wuer: fagder el TEes JvreTdt ST
I TN @ | T AUTehT 376 T Foil STHT
TS I T SN &l qH gt Aee
T-I137 EEEIS FHoliehl HadTh IFRNT T IETIH
FE U TR W aeieAT faga IuEmTeRr SRt
e THUhT § | JoleHT FawT §enT faga @ud
TG T 7T GUd T2 BIS ST 3th HATCATEEh!
e FHRTITRT 81 | dHY 9TeT TRl 3T 3WIh
STEITeRT TMTERIT ST~ TTq g srefar fmfomT
39T -3 HATTEF D |
¢. foera smufet ferarfiaar ¥ o

G ETeRe R faga ure T 16w |
famve et @ TRl fas]a STdfder giafeedar
NS O &HaT T T Sdrushl &9 | &% T
ORI foRd 3Uced 9T Ul 316 g9 I God
HAEHT & | R JTN qAT FHThREHEE doaTeH
THT 9%] qUT HATEeh! ardiash AN A 9 T
IcqTeEE Uideueft o= T | el ST Scare
FeRA Uy Mafhd, wuel T Ry fagd
SYfehl Femfd faT dag 98 | TR STTaeRTaTs
IqThET AT TRI TRT 3o HETRI THIHT FEROT
AT T TIUThRT ATEATATS GAateerd T TEehahl T
FUATS AT Taga TRl ST Tle eI
T SATeR! AT FHISHVET JUCTRT T 8IS QRN G
FUSTEEAT U =Tk T WiATash &el Hared Td faea

B -

ST T ATTRH S |
v. fem Tum, TR faem@r oww X FEERE
HVTHT U

grfiel Aurerers FETR SR @uAT des et
feTqEer wfaeafch faea @ua a1q esTR JHe qEgashant
TS TROT T g | e gy QTR faga
@Ud 300 JH! ENRRMT B | & @8 T gl
Ro T @UA Y U4 §® | Gl &FHT 9i g &u
fagga STMiTeRaleRl FUHT st WUHT B | a&T faga @ua
T arareRer fmier T oReRer TReEs areTeshr
HagefiearaTs Heask T gefedd awr e
qAlh! oG, WISEER! HEST Iuciewd, Jail feimT
A Shaehl TATOAT, STavde fagaesl fafad omgfd
STt R fasRreedT guek wae fmfor Y afEmes 1
UG O | ISl ST HeEh! Uh ITEHTT AR
o Tl T = foemo T fagaent W S sy
2l 9 2000 G 2woo WITETE Tagqd @Ua g4 Shausr
g | T fowmenr awes WHag T soadihd
farga faenma, el UG faermer T STTYfd SaweTaeht
AT T STFHAH T TR 3G S |

T AT AR SIoel @ g fmior 1
a1 Uua fmfor i Tom a%ar o R/ T 9ust
T | MET TSRY WaT UUAh! YA & Hoil S=aur
3 O HET U TR § | @8 U 8V g
ST SN ek THmfor st Auer fmfor w arareror
T TRaeh! |TEIUT T UWEhRT § | @ 3cared
FiGhT AN WIEHS T3T Hecaqul i arEft af | fagga
QU I faed T Tna  H@TE TTIdeht
gafsl Ty JTmTee TIUAT 18 WY |eiie § |
FEAS UM AU TR 3= UTATHhdT ©hl T |
ity forsreeeht SITAR TuTemT aTiier ©/ ¢ ATE Afewh o
TEAT JTEYIF U8 | THYHIERT Oel [aavrere S
T Wbl STETAT T | THHTY I ek URETT T 9eieh
RT3 0T AT T4 BTehT &9 | <4 Hiaerd JwaT
ST T UTET ST STHI GIHAT T4 IN U @A
qEIE U T FHaeT uferdt et ol fedTehr
Ot T Wenl § | a9 Iuerey fagd A @eHd
ST HoaTe T HSEATIET TN T @R T
TIGHTHT STCHITHT T FHEHE Joheh! TfasT TS
T SAEwF S |
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z. fosaer:

SHecdHT AYTAHI r°|%(1°h| Sclavsideh  3cdladh]
TR FIAT TAT FoaR UfGTIeRl & B3 Teiehl
g | fagd gar T fogd gadt aremer wan ag
a1 SHAAT TEehlcl JTATERYT UGN [T 9§ s T
g arareRyr fafomr #egd faesr & | e faga
TTISRUTehT JATHT BT Sehl & | AT eI
TS TLRRATS UTed g1 TSTYd T SATTehT GATTST ThHEHT
uft gig vuenr T | et @udere st fagd T
gomar fafss W A faga whreoer geeRes
JafaTeh YaT TS T Hed J-ATTRT S | IEqaHT FeJuat
uTer fagga UTRaeRuET wRRG TiEdHRie T FHeteie
I T FHHIMA HUERIEER! YR Uiy

IcqTiad feRaehl SgHET &=eTHT A= e TR a1

IR ffdere snifsta faeeft gamere g ot agfest

arfar difpeenr & | ufaemr a1 $aer 3= afq fag

AT ATeieh] AT & faga ameane wnmee g

ITUET TS |

e WTAITER:

. POl G GBI TV 3, HF ¢, IFER, 0063

2. IF TT 2008/ co FI T Thed, TUTT GIHR
375 g |

3. Iy faga @uawl gaEd favad dfeanst
gfede, Society Of Electrical Engineers, Nepal
(SEEN) 18 July 2020

y. faga famor fafammEe, Rove, durer faga
HTTIRT |

«. IR e IS |

ek

. AR TS dian JigichT ale] didTeiadh! Ufaferdt |
. GHColhI [SpfAaT (GHTON SNl ThIRUleT T il Ug)
T 3UdR WDl AT (g aall Prescription I R argst WA [TaRUED

Gticolialn UR a1sa a2 1ol 3iar ATUaAT U JlcfUdl BIIIIdE :
9. TTeTcheh! Gild, SOMTeT, Ja SII5Td U GifAIehUT Afacn! feifei

Q. JJFAfGEId BINCTIDI UGWAE [GSUD] BIAT U |

3. gHcal ufddca (brIiciarchl dwhele)

8. gHeald UEd yfadesl | (IASTITA dgecdl ARd) !
Y. gHcal aTuchl ATelelchl aidaR < fEplAdT | (3TTST, IRDIN, AIATS 3NTE)
&
©
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faorr war

PAHT T FT ATk @, S TR
(spiritual) TR B | @Teft ufaeradr &7 T a9t
S &, G HIEHT ST o TSTT el | shat JsET
HATHRT AT hl O | ITEATHAR IS
O go dcd W U3 feum @ | ofifaw S,
TRHTCHT T ITehT TUTE%eh! AT Tchehl HTEAH STEATCHATS
(spiritualism) & | SATHTATE IR FEAW A=
Afedcd FEH TS W STEATHATEH! AT ohT
B | ITATCH (spirituality) el fawr & Seers 99
giteet &7 Aftha | TOATS AR AT SATHITRT
JMETIHAT U6 | Argiard T atead e fors+ w3er
afet T 3TeaTer & |

AT STeaTey qeh! WTee AT Rt Jaq
qcaaTs ST=f &1 T STHAT &aeq 37efa St STrerens
AT & TR T | SFF T Gogol wriEenT fifaen
TIATE HATSS | STeATieneh IS IS | STeTiceh
YINRT ATHT ST, TIehrer T §cg U3LT Wiehiden ThaT 71
2r | ff fpar sreve srufa guneRT ATt ue fafa o
B | SAreATieAss I UTed sFfh Sy Wiith vt
ik A= |

AATHACH! Toahmaee wifemT I AR
Ui ATHATIT U §, STEh! FedlTel AIi-EetTs
YT T 3Ueh! GEIHT TRAT Y TS T Rl dedehl

B -

HIGAT STeATfcHb AT Agcd

aigqaT & ar Afee wEE hmia 1 |

B I PRI TR T IS | FF T fawerew
g |reeEE & |

TEATH & BT ?

FEATH  URcdlfheh  faveioor a7 &viq &T |
STEATCHHT TMfseeh T TIUeT I & | T
SfieeRT Teh Ush STRAHT gk T ©, IdT STeaTeH & |
T s Sa ©, T 3 < P e a3 | 9w
ek o @ AT STEATH (spirituality) 2|

STEATHRT @ 37 3T TRl = e T
TS & | I9 I dcdehl TR dER TETCHTET S |
STTCHTCATS, ULHTCHTERT SHIT AT | STTCHT T URHTCHT Si<ishl
T ST AT T, SHia-TR0TehT T3hehT STLAT STT=TehT
AR AT A2 T 3 SATeATIewsha 2l |

T & E 7 AT TR WISETe TEATHAT Fo=T T
Hieh | A T | S | 814, GaT, IAl@l, T8H, Tg,
forfiear, e 9T 7 85T | W HT & d 7 TR TR
ISl ATHEATS STEATcHATEehT AFTET SRAES |
feamepr fo=e &1 | SufqegeEhT fesr warg & |
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GHT-HTeh! SRAT 3& TITETTS Hee U3l 1T
e STETCH & |

Sfiaen! TdT SRATS Tl & | TAATS TR
TR UTioeE S gaTies afaeetd fiewer & | ar
ygfter et aTiaeTs wreff g s @ | wreff ufy
Ifer T ST © fob 3T U T e el Ui 3%,
Tt SATHAT T THAT TawehT & fafg amr @it
T | Suis gy Hived & 9= 99l 9T 8, @@
Tl T d Sfted fsieT ST 8, T T IFATs gogET
T 9B | SH U 30T O qORAT Wit M
3T sgg & | 3wdqa: A1 ygfaer wrfemr Sifeer aft
g9 U freands | 3 T g HOET T8 Hifcts T
T SfiaFes eaar TR gsheds | @ §:@h JUEe
qfth I T SflareRT & &uIes GeiT aaed, aer
AT YehT STEATCHATEhT STTCHETT o & |

STEATCHATGIN 3T¥h TIL YR qeTohl AU STHTEhT
AREET gUd qedn g |

Spiritualism is a movement based on the belief
that the spirits of the dead exist and have the ability

and the necessary means to communicate with the

living. The afterlife or the ‘spirit world’ is seen by
spiritualists, not as a static place, but as one in which
spirits continue to evolve. These two beliefs —that
contact with spirits is possible, and that spirits are
more advanced than humans- lead spiritualists to a
third belief: that spirits are capable of providing useful
knowledge about moral; and ethical issues, as well as
about nature of god.

Emanuel Swedenborg has some claim to be the
father of spiritualism. Spiritism, a branch of spiritualism
developed by Allan Kardec and today practiced mostly
in continental Europe and Latin America especially in
Brazil emphasizes reincarnation.

Spiritualism is a metaphysical belief that the world
is made up of at least two fundamental substances-
matter and spirit. This very broad metaphysical
distinction is further developed into many and various
forms by the inclusion of details about what spiritual
entities exists such as a soul, the afterlife, spirits of the

dead, deities and mediums; as well as details about the

® di33 @3da @ g Q6K

nature of the relationship between spirit and matter. It
may also refer to the philosophy, doctrine or religion
pertaining to a spiritual aspect of existence.

STTeATTcHeRATeRT TIT SHehT =T qUHT &% AT
FSThHATS T TTe FHT SITSUh! UT5-S | FTehacTsh
VIshT Ush WehTTeh! ST Stefieht fargar &t vt aTfraent
T | FIehaA dTie F9H T WY SATCHTh! HARATS TS
U F T | N owT T do SAthalts Wi | AT
farere i ST SRt T 3Tl o (ArsataEr &) &
wTieEE die aEt JEeT ol @ |

Mediumship @T§  shamanism 3T AYfTh
TIEUSRT FUT HTHUHT B, ST fagrad: ga T fader
(dead and living) "M o= @Iﬁh‘Fﬁ T oW ® Y
areft T I |

ITTHITG U32T pseudo-religious system concept
&Y TRt U3 T favame i swusht g o st
Yo YT & s Tehehl IMAETE FIEahe 37T (spirit)
T 31 Sfifaq sAfchaeeRT ST HUhHHT/ ATatard TS
g 8 |

Christianity #HT T ITATHAEGeA Ui Tehed
waEET favee Tesq  (SeeE 3EE ‘Infinite
intelligence’ Wt TEEITE TES) SToeT Ycdsh sachehl
JTEAT (spirit) TS HHTAL 3HehT FHATHATT T ST S
(life choice) Tfq ITETT THIST TP JoITSS |

STHTHATGT (spiritualist) gl AT @\'ﬁhlf Tergame
TI%:F{ foh EF{[@' SATCHTHT final point judgment ST SATHT
mark TTE®, FET WUAT U 3TqTET faa, e, faenfaa
g7 (learn, grow, evolve) HHETAT §- T STTcHTA SAftheh!
T TEd Seaeid [ i sfee ™ s
It ST iU © |

‘Souls gradually progress after death through a

series of steps toward a state of spiritual perfection’

I~ A=Al TR ITEATHAGATS G Ui ATieer Aray
T T work based route @7 &9 fafsa miusr o |
Hiftparg, U T seaTcHeETg

TR g@ giaemenr et fage ane fawe
T sifdeare & | R el IAH SaET SRR
q@ Mi-q WTitqeht @7 @Y, 318 g@ giawmae 2er
@ g3 faead g T STeATeag & |

dfdraree g fa7 gaed, giaar o= fa |

| e D




Tarvem fasieRT = faerer WUt qofsheenT fo T,
ik T ek et af samed & 7 gediar 3a o
T FEHMT &t SOTs Ui TRt miie aft
et T | At & | wIiE Tt ©, HUSIh daR
arnT feg®, FeiAT ARt AT & AT Ui gl T et
§T TahenT & |

Tiageen! o ifqekerashl TehferdT SifeushT
T, T faaaET g | gwuia favem e
ferisir At ar freiferer T grfar a1 9igeRr
HTEIWSTE SN 819, UaI=Tid 2rF, THT STSHT T%aT 819,
R o qratd U 8 3G Hifdeh STeRteeh giar
TR e | el AT STEATeHaTE ga Wi ol
Teiel g@ gfaem T Hig 37 T4 Safh STeeHaeet
WA N | X AT HA T & HT STATHATEHT
o giems ifawereent fawm g1 wde | owfa
HifqerareaTe Tetifhed @ rld STeaTeHaTa femaent
Hichfdaeh TNehedT T Afh |
FEATH: Fiad ATAATE It qATSA ABI

AT STeHT, STEATH W TfaX €13, Yo 918
T, S oy faaT g TS | grer gebeR e
ifder fafr faum oemema arg et smenfors
I ST | ITEATH AT HET T SISt AT
T | STafsh AT YreqenT 31 fare & T Ay 3daT R
o 1 | eTeaTed: Sk, A, o, HiE, YU W
T fafvemq Sfieel SATamefiar & | aTedanT STeaTe:

SfieT ATATATS e SIS AT &Y |

sfimg wwTa AT (st sream) A SRS T e
1% deeTeeT e o gere |
SR 7 o maFarRe frg=ga Il

3la, & Jeuraq 7 & T @ & 7 ST & & 7

FHHT 37f @ &1 7 SNLT B B & 7 ST FIAE

i 7

3R STEE WA YA e gt |

YauTalga et F afa: Il

Irfd, T STeR 7T Hiecd UM T AgT ac

SEE &1 | SATHAT STCHTShT TeUTTg ST  STeATed & |
St FATATS T 7T AT TR et e | | et
WUHT  THaE J%] a7 Jeridrs At Wi |
3t A Aq AT A I A F G I AH G I A S
ATe~g ¢ BT FIEl T & 7 I TTehT Gietel ATHATE

B -

STEITCHehT AFTHT SIS | Il STTCHTR STFRTUSHT

qHE AT 6 |

Aifea®, afedas T smaTfcd
FHET TTeR TeIeEkel AT, ST T STeaTicsh

I Wk T T IO AT T IS
T ATieeh ATeATcHeh g Haed, o T 3TThedeh

g sfreafenss g aed | fefer ATieaer T eTieqerar

F frerar g3 | dfeder O AT fR wEE &,

Safeh STehiel AT ATES foh WA & | g3 okl Jwar

FUaTs favame niagwr g 6 SEer a3

FE 9fT A | OTiEeRS SETRriYEeE A1 SR

TR o T Sficeas omeT &9 | ATeT U

T e @I TehTeg 3 oTifeaes T ATfedereh! aHET

2 | I8 v Irfar, it T s W8S |

Fre® u3e fenfoment HTiTRE 1, ST sk WU q@TaeT

TIERT ] | @, SATEATIcHe: ETeeh = d ATTedeh &, T

q Afeden 3 | 3T AT ATET HUHT 0 T 3 et aiT

e, @8 e 3 @i TR §9 |

FeATHAGH! g

qeuTHaTER e fafw snamvm  fagraer T@

TR B |

(2) Itbelieves in the God (T & W= FT € &) |

(R) True religion is living on obedience to nature’s ferer
(eTeft ger yepident famers sTemaTd M) |

(2) Soul/spirit never die (ITTcHT Figed afT ‘ﬁ?) |

(¥) Be kind, be good and other will do likewise (TR
AT Iy, A Iy, 3T® Helel qUseh TeenT
) |

(1) Every day is a new beginning (9 & ¥ Sfiaehr
T AT @) |

(%) Prophesy and healing are expression of god
(wfaeramoft T STRwIAT WameRT AfTeihee &) |

(©) Spiritualism proves that we can talk with people
in the spirit world (WW’R@T T T e
foh erficr SATeATicnsh HOWAT T HTHEREET
Tt T TFSt) |

FEATHAGH! fITeaTEe

(2) 3TTCH dedehl STEIIT o JTEATIcehdT &1 | AT siifae
g T UGl faufta Stvheret shasas TIfa et
T grlfead S |

(R) STeATCHATES g T avamadT ey s |
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(3) meTierehr Sftae T SfiaehT steh TeTeTs i,
ufenfyd T fdeflera T e T feramr g
g faur & |

(%) Tl HT-EHT YW, Tavame, 3T, fe=R T gieddr
3T TS | AT FHURT STHTGHT AIE G- a7
ST |

(W) o & FEr fovaw s faga & SWe O
YT ATEET g ATT &6 deael o7 o oifea
HIEET T T J96s ¥~ J=aT T68S |

FATHAGH TS
STATTAER € I T 3 HueERl afui

Hfad Wl TED |

(2) Why are we born ? (%ﬁrﬁmaﬁﬁmﬁ ?)

() What is meant by afterlife ? (Fufeent Sfiamenr o1
® A7)

(3) What s the purpose of life ? (Sfiarenl 3T & & 7)
It 3 F¢ UTEERT R T I S |

(2) To complete our give and take account with different

people
(fafw=r wTfeed §¥ 8T give and take account
e 0 )

(R) To make spiritual progress to gain god realization

(TTHTCHTSRT ETEATd 9 T+ STid HieT W 7
sreATienh wTie T |
ST EHT EEET gHTed g T Hie W
TS, qEauT g S T g T IhaTe el
S |

FEATHATGHT el STTURHA ATATEE

(2) TEqaHT SRS (universe) §§ WITHT fanieh & |
smyfrer famer dfenfya menr srewe g
i@ Wen! HER & | T JTeeh i 3Tehi SHEIUE &
STEeATS BTfier « ST (A1, s, At forsi T
BIAT) o ST T Hichad | ITATS unseen world
A= |

(R) wifE AUfs IGHT SATATHRATRI d8  SATHR
SiEECa g&H STEST (subtle plane of existence) AT
TS ST TS | ol AT ST
AT T Wbl €3, F D Tk &
(neither region/region of hell) AT ST | @t ar
ity ST fafr s Suer smenfereRdTeTs
STTCHETA T HYeT WTCIehT ATHT A JUehT §IUes |
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(3) gedfiur BT WUTE swEeH! fafv=T gaw asee
(subtle region of the universe) We TITHT ST,
U‘l’Hﬂ'l’% region of the dead 7T fafs | R Trar
&HT S T FHA ST ST cHRATHT T8, 0T T
SAUMHT AT § | region of the dead AT BT
W SehT S WS SRYel aehl gad I /I
J& JAe |

(¥) gt Arfoeedr, dfeteer fifas T (physical
body) T Afafts e TR (subtle body) HHA
T | g wwara ffved g asar g srieeRr
WeY g T ATl STy (spiritual
practice) a1 Tl 6w |

(w) BlIEEEa) qed (value of a person) F ufs A=
TEHI TS | dTgeeid ard e, T i T |
Tufe o J'f @ I&ar gIgoAr, afd TH A,
SATETET ATNFIST Hid T A AT et URTH
A | Wi wi Y el emdr e w5
3T T | T IR Sifq U5 S TRt hal
gaTeT &7 |

(%) T AT ¥ W 9T Sfaaer Javd, 1o, Lot
3Tl STETT G STTT T &7HdT Tea | JFehT
SATHT Bt ST (sixth sense or psychic ability) T
SATFYIhAT U4 | I8 &I §T2ael ST Sia=T g
fafyr=T eeATeeET TRy T e FRUT T T
(subtle cause and effect) T e T gey g9 |

(o) wiimaer  Sfigar menr fafa=r  saETwaTE
positive energy/negative energy STl T g |
T M T m@f positive energy, \HT T
Togearr W negative energy EA) ST 85 |
ST ArfrEenT HIAThIITRHT negative energy EA)
AT §S, LT HI-EEe FYvaTd gord Jasd
<SS | Yaeeh! HOR T S Wl &, W
A T B e e i
grfies fafw= afterer wme ot g7 |
regular spiritual practice I I SATEATICHERATRT
STTATHRT EUAT TEehl ITEART U&7 (dark side) e
ST T W 3U & |

(¢) enfler sfeee! sremear fm aiEdT IEs |
T T HER Hieed INaaT gad | AT ITg
HERAT Th Supreme God &1 | Supreme =TH
o N ITEYT HURATS sgaferd T fafr=r fagra

| e D




HIER i (countless task) T STHT
3FaTeE (deities) 8% WTUAHT § | Unseen world
HT g SHTTa &1 (countless task) &€ TET & 2T
grrtaek fagr=d (five primary principles) g |

(2) Creation (3cafd)

(R) Sustenance (¥UT TISOT)

(2) Dissolution (TR /faerr)

(¥) Multiplicity (STgedd)

(«) Blish (T @)
Ao« = uratees fogaee ThOEET IHEr
aferel Tdkd o | el SeveHT &R
ST T ATHT JEH (God) &1 &t f=y
foramE® gomT Mae |

(]) WA TR A §I5-S | FgvenT fatv=T safdra
FEige ET ™ wEE fafre faarage
(principles) FThd Uehe g1 THg | A U
fagr=ag® (principles) JFaT (deity) & | JadTE®
7 i &el 9IS gaar (supreme deity) §=1 |
Creation, sustenance ¥ dissolution  fagra &
JFaT IS AT wee | ferg eveme STgEeRT
sreT, fawp T wRyaR Iw fewfawent afts adre
e & |

(20) G SFUSHT Power Ea) hierarchy fafy=ra
iRvCa) g9 | T hierarchy 1 gross power
af@ subtle level of power 1 ffemr fafr=r qgar
ICLISES ﬂﬁ'@ﬁ g9 | The more subtle the power
the more impact it hasl|

(22) SfaTX grfier &t give and take account 8% STHAT
T 01 | STEaTs giel T il { Seasraeel
W&TWW@I TIET account & ETHieT
TG T4 RIS T SATEHRT T qehT STTETHT

positive of negative - |

(2R) =TT ARG Tagra srifa =T AT oThe
FT IIER, A0 JTHT THET SAGTHT T 4%
IEATEE BT SYMT g ot eu% Sfled B
fRI=oTT §a T afeRt 3w ST Siiaee AT g
AT T T Tt |
THT ST 924 =T =T (major events) &€
gasr fafa (destine) ﬁﬁa-—armml%ah‘rg@[l
foare, aTcTeeaTRl GET, ST T AT ATTeEehT

B -

HHHUT, TTHT Jog 31E g |
gHict afEmeRT TeRr T ATeNEEATs fe de
FiewaTe U g@ T 3@ g geemr ghea
give and take accountﬂTﬁH‘T‘ﬁﬁg@l JATST gTHieT
Teh! & { SIGERel NUTHS WUTS W g
ASiHeTs e T |

(23) sAreTicRsh HermT  OTEer TS spiritual
development @1 AW &I IATHET Tfehehd
g1 ar (The ultimate of spiritual development in
any spiritual path is merging with God) | Y&
Tfehehd g MR STENTT W & Ty wrfad
T4 & T g afufeR GURaT SEe SISy
B | TEr wE W §hEaee (A1, &, At o
T ) Al femmr T gigerr v o g
T | THRT AT B §1-2ART TANT SUNEH B |
WEHHT Tehshd g1 &M, 200% spiritual level
T QRN ST A 0 | ST TgEN ST
e STEl HIEEE R0-4% spiritual level AT ﬂ%ﬁhlf
TS T aE 7T spiritual development 3T &ATHT
spiritual practice W W& gie g |

(2x)eml wiagrewT ATEee T O ST el
TR T 3@ (problem and pain) &€ TISREHT
O | ST AJER, HOR wiewr mrftoee me
U3 GHIET 30% WA GIT W @S] W ¥o
% IGIT W i@ | Atk 30% T T GET T @
3-TTehT ST & | T4T STEgAT T Ul SgHedsh
HTiEEE lower spiritual level AT & W= BT | STEER
ey g7 vl T weee SR @9 §@
fedteeRT g | 8 T STTSRUAT ToT T W TUTeEehT
baae/ghg I g9 | T T el give
and take account @I STFHT T+ ™ T fe=at |
STEE] Thela® EHT SAH SiTa WeaT Fufs ST
g S 3% J&T gEeRlt I S |

(gw)HamAT offieh, S7ies T uifafuer  feshmeer
e & s adam it aTteee
It g HUET HThT T € ST B | Gt
STaT dav=aT ae& Aecd e AT SATRd
F & | et gt I wET S At T @
TEaT, TSI T AfawrehT qEdmel s dTe Sl
IOl T W q&rﬁ (superlative and lasting
happiness) fa& e |
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Spirituality T Ui faskraerr sifafed  swmammT
aftmed g1 gofawt U g1 WehdT I A
STEHET 8T EFT T 3= eI JaTe T 996s |
(2%) fect ETHT STHT UTEReRT H HEEIHT Jog HUAT
F TS ! qd AIATS Kokl o1 T TR |
HUAGHT Wk & UTSRTHT T YIS Tt | ETa
Fh! YIGIRMT Jafeeehl et argat | at ot
FiEE BT YeoTetalls TRUTSeh! SfiaehT TRt
1 o TR | oft g sadiehr FHEE g |
rASTod Ja™T SEATCHAG
ATSIie AT SHATTs et T 3Higeen! 76T
ITJER JaT8 TN HaT & | SaTTer ST SHamhl $o8T
faufa g7 M ar fagerr T o7f WaT | AR o
fastr 1, demmr fewrs T, HF vl Tat stfaehen
g, ST aferrer 3@ fag offe STt TmesTie
AT @1 W Tapfaes & |
ST FHERer 3Mger feushr dar wfa &
Faufd TE FUUE T HT T Aol aafefed, e
T frgar aandr wfa aerfa afded, qae @ae,
oy, Yameten, SHUET AESIE HAThT HeudT qi
T dfehad | FHARIT STaerer T e { SRR a3
FATEE HSATHS qheTaT YT T d8d arye g |
A g faepla T sEwadeR TBie sreaTfars I T
STEATHATE FamaeRT 3N Wehl TS5 | 8T
STt HUERT ST SaT UGk HEAThT HTHER
TET JTeATIeHe [ T STeaTeHaTdl femaenT o
U TROTRhT SAFfg WUehT IS | SFe=rieear
aqaieEe fawe ™, @Y, deE, S eTfe
deaen!  FeleRET T, YRR IRl &t
T T FHARIGEHT AT TR ST
feamsg tfa STaves UH & | IR et
HaTenT Afushd UeeedT Tas fafaa wemenr g
IHAAT  STeATcHaTE faor HHTERT TRl a3rent
TSGR | 8ehr okt 7 gt qurershr fsmmfa
HATeh! TRITE AWhehl O diad T UETed TGaeh!
ferfea ademer areTsHaET ‘spiritualism in public

affairs management” fordes Tt ‘sTeaTCHaTe Fﬂ':%
FHTART THTEhT IS |

rawforeh JATAT FTEATIHBATRT HE

(2) Develops trust among employees (FHARIEEHT
T TavaTaeh! STaTeReT gt M) |

(R) Interconnects past experiences (TadeRT STTMTEEET
ALY T TED) |

(3) Better relationship with personnel (FHERIGEETRT
T WG S1S9) |

(¥) Lead better productive environment (3caTGehcelAT
T T3 STATatyT Jar Ire) |

("\) Works as a framework of organizational values
(HTTSHTCHS Hodekeh! GreTehl T9HT T ) |

(%) Enhance effectiveness of human value (AT
oI TATERINATT Jig ass) |

(©) Enhance effectiveness of moral education (Afde
TererreRt yTEERTiATT Fhg IS 1)

(¢) Increase job satisfaction (FHETOEERI FHRIGTT
fgig ) |

farerr werstgeAT smeafore i
ARTRGRAT OGN, SHRRIAT T 36 Hidh SR

SEAT el Afuetg T e ferameRr weashHREmr

areTfenen foraens wHEy g 3w dfEw | #e T

fawafaameasr SameTee ¥ wiowmr 9T wemES, 3T,

Areriiag SHieRr w1 TRE T wuE St dfe T

T TeT, SRR, T SSHY AT quT WEes fmir T 3=

ToTeTToRT UTeThHT SHA FHATE GHIEY T AT T B |
s W A b A9 R gt R

ST, Yhel, T, & T HIgHT Biateshl & 7 J8eh! 3

- AT I TS | SATATIHhdTR! T

TRIRR T AT & 9Tl 81 HehT are W=,

TS STaeh! STTEM 1S B 9fT ST T g &F =Ishen!

HoSITAeE FEhRT R T HA=qary ftos TR’

womET fafe g7 T aredenT I feerms faamer T

FeTSTEEHT SATEATICHeh TRTefTenT STEAa STEATI ST © |

AL W Aatee:

¢. https://en.wikipedia.org

X. https://www.spiritualresearchfoundation.org
3. INRYIcHATE GraEll fafy~T g, =T FHIVHES |

ek
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JUTAA T 030 TEHT Yoty gariare fasht
G T =W R T | Tedent g WRa T e er 9ft
fdrotet g faefdar T ETEgieH SURae Hod HarETe
T SR U RN B | HEOR FHET IcHeT T

T Scastenl [Ee® 3fotedhl oo fagda wawt
AT YT Sty arefen! fasheushl S9UT ST S |

T ST FGHT JANT TRl U | 3% 9= &1 o d,
T ST 9T ST § et MEt B, 3 bt T
SHTCERT T TART TREhT & | 3o wrek et Faregefier st s
TS T YT afet fesier et i 719 | 99 I &9hT &
i@ o, b i ATfeeee faggdt metes gut samT
fester Mt faeheushr ®uT fetusht B |

P e T w feSer e

arTiad 3-mifafadt TS TeareT feT AuTer Tl
faraeet aueiE fafu=T fifama Teaes T | T8,
TG T~ COP26 TYER gWieMT Uil 8 Ro¥Y4
AT -3 3cdsiA gIEe T T 030 TEIHT SR
FST T T Fellehl A e Ufawrd T T & ¥y
yiaeTeET g3 Hfdergdr SR & | @ Srararerast
HART AT T AT i (02%) o 00 AT fagdi=
AW TTEFRT I 0% TH TER3T e TEH 3 |
faf=r fifaa Teae® T aear fagda gart ared
FTi-daTs &qHET ke, foemm sHowas gariaT srid
e/ Frafes aA  &SET YA Wl S 9T YA T
TSHATHT & | SUTeHT SATTfad derdTreh! Fdtar sersqa
HTFTIHRAT T STAaR] THEd-enT agal el ai faggdiar
IR AT Toael e fag stufed Sfems |
TRl g dmr feRld mar oS
TR et @ ggam M e | | oaEr
fargder shREeehT YAT 9 SR FAIRTehd el STTaYaehdTehl

B -

fefehedenl &UHT icTderl UBTie fafi=T ShRuEe &, S
T YT AT YaTeehT 3T, T Yeeh dTSt RS
T g1 g, AWl AT AINSIS sehehl  STTIIRA,
ST TwHT G 3T SATEIehT =TSt Aokl ST, STETS
T Tegd” Ut Wi emfe | fagde gart sifa
R e qa, fq 9X HIEET g4 & | Sfa 9 wHEse
T feed oo, TUid fq O AT TaRieeR o
T3 O, i O Ufe Srefa=rT TehiicHs T
e &1 | IHHNT JuTetshT Tefdiel e |iefdenT
IR AT SRRl T STTEET a1 fagdrr
AR STITAHT AT ST 4T ATel TS STfa-=IalTs
T g 3fEeT | 9% SiquaRr Sier | gan
HTEAETS Tagdia HarRT ATeuT FT-or 7T To & o9
e fester T ST Ry B, T feser sTRmanT
i I g JueleE 8 & ® | Siaear
I T T B, Afqear B AT TERET S
faT @fers | JuTeeR! ISR @&l T & %o g wo
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AR Ffeqst sewT fagdr wReeR fafs §= T
fafeeer 3fveh STHdET THTH ATATS 20-%o FeRetifiet
IET TSGR | Wik &g afd GoduT 2% ST
Wl el ATeE dlen T argshiee ED |
S feTmT 2% ST ATIAE woo feRedifmetr amT
TWREA | far & co faex fesia @ua & e
U FRE I TR FHAT Jah! fesiar TrRmaHT faqer
ST T AUTHT & V[T T | T AT U3eT
farggefter mrgshiet fawr amg & saRenT fester sTrTamT
TargeT TEtEehT FHAT ST TS | WIS GARIAT o
qrgshiel fad a7 AnTeHeRl gommT fagriE ®rer T
AREH T 7§D | ¥ TRl SFAEATHT T EhT
TewT fagiaa/fesiar/ I #Ree A™adT #SE T

T AfE® | WER gdsie fagfey garm
uf femmect fesiar Mt weaT wgfeaa fauswr &9 | 5%
JGh! GEATAh! AN S&T gaT fesier Ml STgaTawT
W] FET W J[ooh T HSh &L Tafaaent &7 | ST
fagrfler &mar feguerr glaem uft adsttw gardmT
e Tehen! WUSHT AUTHT TTeSieh Haiiee fagdr
AT 9fTd g S faer g1 gaear |

afq garge i dTerHT dreStiaeh FardmET e
T giferd T Erer ufawa fer w@e shems | A
fawres afsar M & AaTeHT FRE ¥o ARG FFAET
faspt wgent ufaeafy scifees T fesier ATgshisnT gor
T & 9 U g dfes, ster TR e s
ST FeTehl Hodeh! IR 31T 7 S |

Operating cost calculation Kathmandu Bardibas updown Trip

Total distance per trip (km) 380
Total units per trip (kwh) 80
Cost of 1 kWh (Rs) 15
Total diesel per trip (Itr) 47.5
Cost of 1 Itr Diesel (Rs) 172
Mileage (km/Itr) 8
SN |Topic DFSK DANFE (EV) |TATA WINGER (Diesel)
1 | UpDown Trip Distance (km) 380 380 190km one way* updown
2 |Seating Capacity (nos) 10 13 Considering only passengers seat
3 |Ticket Price (Rs) 800 800 Travel fare is 800 Rs per trip
4 |Revenue per trip (Rs) 16000 20800 Kathmandu-Bardibas and Bardibas-Kathmandu
5 |Cost of Electricity/Fuel Consumption per trip [1200 8170 mileage: 8 km/Itr
6 |Driver Vatta per trip (Rs) 500 500 500 per trip
7 |[Driver Salary per month (Rs) 8000 8000 Monthly Salary Assumed
8 |Samiti Lebi (Rs) 1500 1500
9 [Monthly Revenue (Rs) 480000 624000 Single trip per day
10 |Total Monthly cost (Rs) 60500 269600

Net Income Calculation (Monthly)

Diesel engines produce 2.68kg of CO2 per litre of diesel fiel consumed.

Nepal will receive 35 for every tonne of carbon dioxide emission reduced

® di33 @3da @ g Q6K

SN [Topic DFSK DANFE TATA WINGER |Remarks

1 |Monthly Revenue 480000 624000

2 [Monthly Driver Vatta 15000 15000

3 |Monthly fuel/Electricity consumption 36000 245100

4 [Repair and maintainance 5000 10000

5 |[Monthly Salary of Driver 8000 8000

6 |Net Monthly Income 416000 345900.00 70100.00
Carbon Credit Calculation

SN [Description Quantity

1 |Total Distance Traveled by TATA Winger (km{380

2 |Mileage (km/ltr) 10

3 [Total Fuel Required Ltr per trip (lt) 47.5

4 |Yearly Fuel Required (ltr) 17337.5

5 [Annual CO2 produced (tonne) 46.46

6 [Annual Carbon Credit ($) 232.3225
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TR aeee fesier ATgshien! JoTT Sotfagsh
TEShIh 2 HIGeh 3T T & 90,200 & &I G
fEs | Sfq 3T TaRT GTeEEhl e TS, ol
T STUIGHT Soifdesd HAW TTEFwl 4 HIfdEw ST
T e | Ife T Ul AfecienT faem™ JramEmd
ST TEEATS AT TR qaRl |Tee awf-e
Tod T SITesh TS ded &1 W HUTelehl AT
AT TNGYIHT QT TRE ST STTRIT T s |

AT Afe e FET S FSHRAd
o USHATRT ITaTeRvT faesT & 9 miy
Joalf@d T3ST O Soifdesh HIgshlieh! WANTETE JuTerel
3.3 ST T U T TFD, T IF TERHT
JMEG, §T TTE-eh! TTHT JRUTTRT T & |

T TTesTeh Taiers forfeer Gant =T
gfrd T Sfq R gHdEE fauwr &, @dr T R
FTETEE U EHT AENT AURT S | HiasTieh
qaRWT @M g, B g T aetERl ararEmaEr
AT Hichd THEEH! TG § B Bk g9 | afg

gethrs yaferd aferrer anfsts @ae fmfor o ge
&l WY Y T g% TEAAT Tohed Hfehe SR g |

ardsTte gart Ao o gart v
qNU T qEIH HISATeE galge U Hed  &9ET
AR TOAT SFEUHRN T | TH deh IUYH ThRA
TeSTTeT T TAToAT TTREERT aTfsis Ra-ee ST ST
g7 Ul ST AT & | JEY, Trgel qatun qar gar
oy AESR qaR SRl AT 3fed e
T dfed @wr dgg UM oF TR TR B | a9
SMEY it faepmer wiver @i merT fagdi soee
SIS T TTeSTeh FASHAT T3TT0h! g &l
g Bew | e, foedE e g, Sae,
i HUR, 9IEYS 3T geaeHT T Tqem wfate
FEAT=T i FHcieh! fasr aehr & |

JuTeTHT TA ST WeRReRT Jed: T geeh! Garargol
FEEATI T+ AR I 3t I EeATs STTEThT FIUT
AT T Al |

AT ™ AR
o (e YrdSTiHeh AT & ShRd Hauriies ST a4
grSIieh Fail FedTaddl I B, 3A8eds I9
ST T T FIeHTeT T |
o TSI et AIhd Hgierad 0T JaH TS T |
. TITETHT Shig FAaUied raTetel Ui STEH/a%dr
o fafs weam ar =ttt T R o T |
gfc S T T T o YT HEN[H TS HA |
et * u@qﬁvqﬁagﬁwﬁ e Carbon Credit STET STTETHI AT SF=TET J=7h
T 3ffe 3 | T ShiEifeT g |
e HES® ™  Public Company/Co-operative
model SFTTX =T T+ eFa | STET TRATATITTHT
TRYTITRTRT Yoy T ANTHERHT Kok TEWHIIAT |
®  TTHTRIGAT Fleet Company &%l Tl UTeh g TATHHT
TSt RETh! T IS | HHT TSde
o s - Hgicad faT a9 |
S e TSI Electric Utility ATha
A e YT ey fawo Reliable, stabl ity =T
S Eﬂ_sg eliable, stable, T quality
& FRT U |
o fogd wex@l IO Tgfewa feger @rd =nfsiw
ROIR AT =ifeT an Tagdia qararesen
Yo eI T{Ue |

- SR

® di33 @3da @ g Q0OR



] o f1aHT @ "ereH ™ Hidd WIS did™
e E-Bus fiX Eumem S S—.
ﬁww Hﬁﬁi gwwwi o TEWH® HAWH faEgfdewtochl @Fft d@@ T
. . ST AT STUShT TSh! TehTaIehl STaET T |
Hrfad geem Tgg | g 899 | T 3UYHT HAHH el T |
¢ ::TH . T 3 o fagfar mamieRr Annual maintenance contract T |
yrfafersh T & ! e Battery T &frqar uft faT ama fetifet afeent
TR ™ T dem
B arfe fae |

farehfaa JTEEeh! GeTTHT SUTerT Uid &sTR SfeaT
ARl @Rl U R Wbl eIt
Fetr fewmr @reste AmamETaET i e 7R 5 |

Ty, AUTAA ATHFHT FTeT 3cEST HH T FraSTh
AARTAATS T[T AR ETEeR! AT q € hisd

T US, e §-aHeEd Hecdqul AR Tewd |
JUTART GHT ASq=HT 7 e ThRIcHsS T9TE I Fe
YU U AUTd SRS STiaddal a1l drasiieh
AR AT faged gail dTeFeRl ST-atomT S
o1 = & |

seskek

1
:

/ GEColdI BRUT BAARID) A HATDI
a1 didH GrdidT oiifdr 3MagA®D drsd

INweN AR J1fpT IdFbal RATIRS FADBIIS! BT ETIIIA ae |
fafdiool UfREIuTahT sff caToTeahtasI ] a2l sff car3dad g2 |
3Tt uReuIdsT | BRI JH RIE a3 NDbRAd 3udR Jdim!
Do |

diaT eridt BRd |

3N URARDT IS ST Jeol SMMEBIRD dgol BT |

: 2/
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“ISATEAT AUTADT Yaga” i Hiceheh! TIHT bl
T.fa.ur.er SN faed Icamed, wHROT T faatorent
TS ERH B | Toa AaTas TET, goed, gaied T
rarfaa arsg .fa.um. T g e |1 T e STged S
TATEHT IR Q. AReen! & | Taraehr feteedm swyaent
faga e ToEn &ufs o A.faumEr g
Rl 3 faga damenl UG, geEdar T JoredREr
UR 3y & | 3939 Wiitashr Hfq arer @ oy
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STEURUT ¥ 31

Public Accountability = Responsiveness +

Responsibility +Answerability
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= Flat structure and Functional Autonomy
*  One Door System
» Performance Evaluation
» Techinical Audit
» QGrievance Handling
» 360 Dgree Evaluation system
= New Public Management
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4

Santa Bahadur Pun
Former MD
Nepal Electricity Authority

Reflections on the Sacred
Kailash Parikrama/Kora Yatra

From Dhiraphuk at 16,533 ft: North Face of Kailash 22,156 ft with Lord Shankar
(two eyes, nose, mouth at centre) Beckoning You to Kailash!

A. Foreword:

In May 2010, the writer, then aged 68 years, ventured on the
sacred Kailash Yatra as part of his belated sun-set ‘Khoj’. The
Yatra was kindly arranged by Ms Uma Khakurel, wife of the
retired NEA engineer, Madhav Khakurel, so that the sacred
Parikrama could start on the revered Buddha Jayanti day.
Our group comprised 19 yatris — 17 odd Indians, one South
African of Indian origin named Vishnu and the lone Nepali.
Of the 17 Indians, four were females accompanying their
husbands (the older two women with their sickly husbands

® di33 @3da @ g Q0OR

—retired PWD engineers in their early 60s: Makhar, reticent
bulky suffering from acute asthma and the cantankerous
diabetic Ananda, the other two much younger, Guptas from
West Bengal and Jains from Jharkhand). There were then
two Hariyanis, the very social Kalraj also in his early 60s and
the very reserve Bhimsen, oldest of the 19 lot in his early
70s. Besides Pranesh Singh and his colleague, the remaining
five were all young happy-go-lucky Gujaratis! in their
forties with their chain-smoking very social leader, Dipak,
unfortunately the only one who could converse in passable
English. To these happy Gujaratis, the writer became their

| o il



‘uncle’ as he was the second oldest of the 19 lot! Though
the liaison officer-cum-guide was the Chinese, Wang Ping,
most of his job was performed by Barpak’s Pradip Ghale
who was our head cook with two other Nepalese helpers.
Wang came to share our vehicle only once or twice during
the entire journey.

For the Hindus, the majestic snow-capped Mount Kailash
with the crystal blue Manasarovar lake lapping at its feet,
is the sacred abode of the much adored hash-smoking,
serpent-wearing, blue-throated, matted-haired Shiva/
Shankar and his consort Parvati/Gauri. When chased by
Bhasmeshwar?, Shiva took refuge in Nepal’s Halesi Mahadev
cave in Khotang as a ‘Sila’ among the innumerable similar
silas/stalagmites until Vishnu came, in the form of a
beautiful girl, to the rescue by beguiling Bhasmeshwar into
ash at Tirthapuri near the western base of Mount Kailash.
Both the Hindu epics of time immemorial the Ramayana
and the Mahabharat, mention Kailash. Similarly for the
Buddhists, Mount Kailash is associated with their revered
yogi Milarepa. Early Tibetans were Bonpos and it was here
in Kailash that Milarepa defeated Naro Bon-chung, the
Bonpos’ high priest, in various magical power contests.
Nyingma Buddhism (Red Hat) in Tibet was introduced by
Padmasambhav (Guru Rinpoche) towards the end of 8"
century AD. For the serious yatris, the Parikrama/Kora
represents the Wheel of Life, a progress from birth to
death and on to rebirth. For the general yatris, however,
the Parikrama/Kora is merely the yatra around the sacred
Kailash to atone for all their sins and seek blessings. While
the Manasarovar Parikrama/Kora route is 86 km, the Kailash
Parikrama/Kora, starting from Darchen through Tarpoche-
Dhiraphuk-Drolma La-Zutulphuk and back to Darchen, is 51 km
that normally takes two to three days. But those performing
the Kora in the torturous prostration (sastanga dandawat
—Cha-tsen) manner take from fifteen to twenty days.

Kailash was, originally, believed to be the source of the
holy Ganges until Lieutenant Webb of British-Indian Army
in 1860 proved that its origin is from southern side of the
great Himalayas. Various explorers at various times claimed
Kailash to be the origin of two other great rivers, Tsangpo/
Brahmaputra and Indus. However, in 1812 Moorcroft of
the East India Company during his trip to Kailash thought?
he saw a river issuing from Rakchhes/Ravan lake ‘which
probably communicated with the many streams which
form the Setlej.” Harballabh, an old Pandit accompanying
Moorcroft, also claimed a river flowing from Rawanhrad
(Ravana lake) to form ‘the first branch of Setlej.’ It was the
distinguished Swedish explorer, Sven Hedin*, who in July
1907 located what he claimed the true source of Tsangpo/
Brahmaputra on the Kubi-gangri mountains, far to the east
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of Kailash. Later in September 1907, Hedin headed north
from Dhiraphuk across the Trans-Himalaya and down to
locate the source of Indus river at Singhi Khambab. Having
confirmed much to his satisfaction that the source of the
two great rivers, Tsangpo/Brahmaputra and Indus, do not
originate from Kailash, Hedin decided to investigate which
river originated from the Manasarovar and Ravan/Rakchhes
lakes. He found the channel connecting the two lakes dry
as also the bed of River Satluj connecting with Ravan/
Rakchhes lake dry. He, however, was convinced about the
subterranean filtration thus proving that the origin of Satlu;j
is from the Ravan/Rakchhes lake which in turn was fed
by the Manasarovar lake. Thus, it is the river Satluj which
originates from Kailash. Many would also be surprised that
the entire waters from Mount Kailash (La Chu from Northern/
Western flank and Zhong Chu from Eastern flank) drain into
the Ravan/Rakchhes lake and not Manasarovar which has
the waters from further east of Kailash draining into it.

B. Yatra to Sacred Kailash:
Day One and Two — May 21/22, 2010 (Jestha 7/8, 2067) —
From Kathmandu at 4,500 ft to Nyalam (Kuti) at 12,375 ft:

At 7:00 am of 21 May 2010, we all were inside the bus
at Lazimpat’s Shankar Hotel, waiting for the Bengali
Gupta couple to come from the Hotel. Finally, the young
Gupta couple came out after about 10/15 minutes, much
embarrassed at the barrage of complaints directed at
them by other Indian yatris. Breakfast at Dhulikhel, past
Panchkhal, over the Indrawati bridge at Dolalghat, along
the banks of Bhotekosi river, past NEA’s 10 MW Sunkosi
powerhouse, past Barahbise, past the 36/45 MW Bhotekosi
powerhouse and finally at our Tatopani border customs.
Had lunch at Tatopani and exchanged Nepalese Rupees for
Chinese Yuan at NRs 12 per Yuan rate. The smartly dressed
Chinese immigration/customs officials, both males and
females, were well -behaved. No stamps were put on our
passports as we had the Group visa. Some time was taken
to get through our luggage and a mini-truck load of our
foodstuff for the yatra. In fact, a drum full of potatoes was
rejected by the customs — quarantined probably to protect
the high altitude Tibetan potatoes. Then a bevy of six Toyota
Landcruisers with three yatris in each vehicle headed from
Zhangmu/Khasa reaching Nyalam/Kuti at 12,375 ft altitude
in the evening. Had light dinner and one could already feel
the uneasiness due to high altitude. As the truck carrying
our luggage got stuck somewhere, we all had to sleep in the
same clothes we had worn that whole day!

Fortunately, slept well and next day with the South African
Vishnu walked around the small and clean Nyalam/Kuti
— saw the far-off hydropower plant probably utilizing the
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Bhotekosi river, telephone lines and telecom tower, a neat
petrol pump, well-metalled double-lane road with trees just
planted on both sides and protected by iron fence etc. The
truck with our luggage had arrived late in the night.

Nyalam/Kuti town: two-night halt for acclimatization — note the
Canal and the Penstock pipes of the Hydropower Plant in the centre.
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Shigatse-Lhasa highway — note the green railings along the road and
protruding iron bars to protect the planted Trees!

Day Three — May 23, 2010 (Jestha 9, 2067) — From Nyalam/
Kuti to Saga at 14,355 ft:

With two nights of acclimatization, we left Nyalam/Kuti after
breakfast along a good metalled road. Saw electricity lines
on concrete poles and telephone lines on wooden poles
— construction quality of road/electricity/telephone very
good. Along the way in the villages, modern new houses
replacing old ones and wheat, barley, potatoes and rapseed
grown in the farms. After travelling some 50/60 kms along
the Khasa/Zhangmu-Shigatse-Lhasa highway, we then
followed an un-pitched rough dirt road travelling for hours
and hours through the Himalayan desert with no vegetation
except for the small green patches here and there where
small streams existed. It is around such green patches that
we see wild donkeys and small villages that raise sheep
and goats. We passed by a very large and astoundingly
deep-blue lake of unknown name. We had lunch at an
unknown village and waited for one of our vehicles that
had lost its way. Two of the ladies in that vehicle were sick,
having vomited. Our man-Friday Pradeep Ghale gave them
Dimoxen. We then continued over the high 16,000 ft pass
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and descended down into the Tsangpo/Brahmaputra valley,
crossing the Tsangpo River over the concrete bridge and
shortly reaching the rather large modern town of Saga.

At the Saga Hotel reception, Vishnu and | were given a
room to share. | was already feeling very uneasy and while
walking towards our room | felt like vomiting. Fortunately, |
noticed in the corridor the wastepaper basket with plastic
wrappings. | picked it up and vomited profusely into it. We
all know how uncomfortable one feels while vomiting!
Our man-Friday Pradeep came and gave me a tablet of
Dimoxin to take half immediately and the other half next
morning. After having just a bowl! of tomato soup, | went
to bed but could not sleep at all. My mind was repeatedly
racing through the same questions: if | do not get well in
the morning, what am | supposed to do? Return back to
Kathmandu but how and with whom? Or should | in this
unwell state venture to go to Manosarovar only and forget
the Kailash Parikrama! Fortunately, after 2 AM, | started
feeling a little better, perhaps the Dimoxin balmed my
system, and | slowly fell asleep for about 2/3 hours. Got
up at 5 AM feeling much better and had a warm cup of tea.
Pradeep came to check me and informed that many of our
other yatri colleagues suffered the same fate also. Even the
young 42-year old Vishnu complained of bad headache.
This gave me full confidence that my Kailash Parikrama
yatra was very much on the card!
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Hotel Saga at 14,355 ft — a one night halt where many, like the writer,
suffered from altitude sickness!

Day Four — May 24, 2010 (Jestha 10, 2067) — From Saga to
Paryang at 14,850 ft:

We all had good breakfast (cornflakes, milk, potato curry
with bread) that an Indian yatri complimented that the
Saga Hotel facilities (hot water shower, electric blanket
etc.) were all beyond his expectations. We were all ready to
move by 7:30 AM waiting for our Chinese liaison-cum-tour
guide, Wang Ping, who arrived 45 minutes later. Apologizing
profusely, he informed that one of the European tourists, a
lady, was suffering badly from altitude sickness. She wanted
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to return back to Kathmandu while her group continued on.
It was that same unfortunate state of the lady the writer
fretted about much during the night — to return or not!
Hence, Wang had to arrange a special jeep from Zhangmu/
Khasa to come and pick her up.

The road throughout was very dusty but as there were no
bumps our Toyotas travelled at high speed of around 60/70
km per hour — raising plumes of heavy dust behind it. The
landscape was the same monotonous rolling mountains
without any green vegetation — the Himalayan desert.
However, a few yaks and sheep grazed where a few green
patches appeared and definitely during winter they must be
forced to move down to lower altitudes. Road construction
particularly the culverts and bridges were in full swing.
Wang, when asked, said that the whole 500/600 km stretch
of the road to Manasarovar would be black-topped within
a year by 2011. For the writer, this was incredible, having
seen the Chinese contractors’ work in various Nepalese
projects. Hence, when questioned about that impossibility,
Wang came down heavily in the serious tone ‘In China,
we work fast!” And that was that, full stop! Such massive
500/600 km infrastructure works have provided the
thinly populated Tibetans employment opportunities not
only as labourers but also as drivers of trucks, bulldozers,
excavators etc. While one saw a lot of heavy equipments of
Japanese Komatsu and American Caterpillar make, all other
lighter equipments like trucks, rollers etc. were of Chinese
make. Had puri/dal lunch at Dongba and then we came
across the real Sahara-type desert with sand-covered ridges
and strong gusty winds. Finally in the evening, we reached
Paryang, a dusty little town that resembled the weird desert
outposts in the American cowboy movies. Electricity there
was from solar panels.

Day Five — May 25, 2010 (Jestha 11, 2067) — From Paryang
to Manasarovar’s Horchu at 15,140 ft:

Left Paryang after breakfast — the same monotonous rolling
hills. The valley we now followed was wider and slightly
greener than the ones we came through. This could,
perhaps, be attributed to the decreasing wind force that
would blow off less topsoil. Hence, one could see some
houses with yaks and sheep in the sparse greenery. Our
vehicles stopped at a solitary Police Check-post where our
passports were checked. Then around 1:30 PM, we sighted
for the first time the far-off blue Manasarovar lake and even
the resplendent top portion of sacred Mount Kailash. We
were told that we will be halting that night at Horchu on the
eastern shores of Manasarovar. There was just one small
building surrounded all around by small and big pitched
tents of not only our group but also of other groups. That
one-room building accommodated just six beds and luckily
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the two sick PWD couples along with Vishnu and | became
the privileged occupier of those beds. A low-wattage bulb,
powered by solar panel, lighted the room. Some of us
then walked to touch the holy waters of the massive sea-
like Manasarovar lake whose shores indicated that it also
underwent the same high and low tide cycle of seas. To the
south of Manasarovar, we could see the high snow-capped
25,502 ft tall Gurla Manhatta higher than Mount Kailash
at 22,156 ft. While a large number of sea gulls were flying
about, a good number of sheep and goats could be seen
grazing on the sparsely grassed ground.

Day Six — May 26, 2010 (Jestha 12, 2067) — From Horchu to
Darchen at 15,428 ft:

Fortunately, slept well and comfortably, but one could
see the pain and torture of burly asthma-afflicted Makhar
who most of his time could never lie down flat to sleep
due to breathing difficulties. Got up early in the morning
around 5 AM, sky overcast and a light wind blowing;
walked to the shores of Manasarovar lake with the few
puja materials, bhetis of various relatives and friends (only
the metallic coins, the paper ones, as advised, were to be
later distributed among the cook and his helpers) and with
two small trinkets containing the ashes of two women (the
writer and his friend’s wives) that were buried in the sand
under knee-deep Manasarovar water. After lighting up two
packets of incense stuck them on the shores, prayed to Lord
Shankar, facing the resplendent Kailash on the north, to give
eternal peace to the souls of all my departed relatives and
also for the souls of each and everyone who had offered
Bhetis — then dispersed the flowers, rice and metallic
coins to the Manasarovar waters. This ritual took some
time and only when | came to the land did | realize that
my feet and toes were all red due to freezing temperature.
After lighting up two more bunches of incense, came to the
camp and gave the paper money/bhetis to Pradip Ghale for
distribution among themselves.

At the Camp, breakfast was ready and our head cook,
Pradip, called all. While everybody was busy eating, the
cantankerous short-tempered Ananda, picking up a puri in
his hand, piped out loud and clear ‘Kya, esko puri kahata hai
— mota our thanda?’ Much to my embarrassment, Pradip,
the Ghale that he was from Gorkha, immediately responded
‘Saheb, ap puri khana aya ki dharma karna?’ Ananda or
for that matter all of us had no reply. Later, | told Pradip
that that was not the way how to deal with his customers.
His reply, ‘Sir, he has been regularly making such taunting
remarks on everything!

After lunch, the group made the 86 km Manasarovar
Parikrama in vehicles stopping between the two lakes,
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Manasarovar and Ravan/Rakchhes, to see the odd shaped
Ravan lake with two islands. The writer had heard that
yatris would not even dare to look at the evil Ravan lake
but many of our group went down to touch the Ravan lake
waters. Though it is also said that no water birds swim on
the Ravan lake, the writer saw and photographed a pair of
ducks swimming in it. The view of Kailash from the Ravan
lake is far superior than from Manasarovar lake. Perhaps
this must be the reason why Ravan did his intense penance/
tapasya to Shankar from this lake side and hence the lake
was tagged Ravan. Asked where the well-metalled double
lane road was heading for from Manasarovar, Wang replied
Purang/Taklakot — that is to the controversial tripartite
Nepal-India-China border. This road is indeed a strategic
one as the entire Shigatse-Saga-Manasarovar road has been
planned, as per Wang, to be black-topped by 2011. We were
then taken to be lodged at Darchen, a large town by Tibetan
standard at that altitude. Despite being at an altitude of
over 15,000 ft, it was quite warm probably because it was
facing south and most importantly protected from the
gusty cold northern winds. That is why it has been kind of
district headquarter of that region from times immemorial®
with electricity on concrete poles and telecommunication
tower. In fact, the writer had a telephonic conversation from
Darchen’s public booth with his family in Kathmandu. We
were lodged in a large room with 12/15 beds resembling
more like the hostel of our school days. It was here that the
two sick PWD engineers and their wives opted not to make
the sacred Kailash Parikrama yatra. The good South African
Vishnu did request the two ladies to leave their husbands
at Darchen and do the Parikrama as they were quite fit and
capable. But in the true Hindu pati-brata traditions, they
opted to stay with their husbands.

The familiar majestic face of the 22,156 ft Sacred
Kailash from Darchen at 15,428 ft

An ‘image of our mighty Lord Buddha, calmly addressing
his five hundred disciples’ — Ekai Kawaguchi, Japanese
Buddhist monk, on seeing the sacred Mount Kailash for the
first time in 1900 AD at a distance across the placid waters
of Manasarovar lake.
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Looking south from Manasarovar Lake, a sea by itself with
86 km shore perimeter: Gurla Mandhata 25,502 ft at the
back with Nepal beyond that and Karnali River draining the
western face of Mandhata.

C. Sacred Kailash Parikrama on Buddha Jayanti Day:

Day Seven — May 27, 2010 (Jestha 13, 2067) — From
Darchen to Dhiraphuk at 16,533 ft:

Buddha Jayanti Day — Start of the 51 km Sacred Kailash
Parikrama Trail: Had a good sleep and in the morning, as
we had to prepare for the three days of walking around the
sacred Kailash, | made my backpack as light as possible, took
out the down-feather jacket as well as the foldable tubular
walking stick, a very useful tool during the walk. To my next-
bed Hariyani mate Kalraj sitting on his cot, | showed him
the walking stick telling him that it had helped me in my
pilgrimage to Gosaikunda (14,400 ft.), Muktinath (12,547
ft.) over the 17,873 ft Thorung La Pass and to the crystal
blue Gokyo lake at 15,807 ft. and Kalapatthar (18,315 ft)
on the Everest trail and hopefully would assist me during
the sacred Kailash Parikrama. Kalraj asked to see the stick
which | casually handed him over with one hand. To my
utter surprise, he received the stick with his two hands, very
reverently lifted it to his forehead uttering some prayers
and then only inspected the walking stick illustrating the
deep reverence of the Haryani to the irreverent Nepali!
After breakfast, we got into our vehicles and while passing
by Tarpoche saw the Buddha Jayanti Day’s Pole Raising
Ceremony celebrated by the local government with a small
gathering and a detachment of the armed Tibetan Police Force.

At Dorbochhe, our Group’s food, gas, cooking/eating
paraphernalia were all transferred from the vehicles to
the backs of the poor sturdy Yaks. The oldest of the Group,
Kalraj, opted to go on the horse and so did the two young
ladies. The cost of the horse-ride had to be borne by the
individuals themselves. There were other groups of Indian
and European who started the Parikrama with us. As this
was the Buddha Jayanti day, we got swallowed up by the
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swarms of hundreds and hundreds of Tibetans on foot —
males, females, old and middle-aged. These Tibetans were
all good walkers so our Group ultimately landed up as the
last stragglers. The route was an easy walk up the narrow
valley of the Lha Chu rivulet flowing on the northern and
western flank of Mount Kailash. Lha Chu ultimately drained
into the Ravan/Rakchhes lake and not Manasarovar. The
extremely odd shaped tall craggy rocks jutting out on our
right side were believed to be the sentries guarding the
throne of Lord Shankar! The whole stretch to Dhiraphuk,
about 4/5 hours walk, is easy with the sacred Kailash
visible most of the way. At Dhiraphuk we were lodged in a
government two storey building that was used as hostel by
pilgrims. There were also a good number of tourists who
stayed in their pitched-up tents. Nearby across the rivulet is
the well-known Dhiraphuk Gomba from where one can get
a wonderful sight of Kailash. As there was still some time for
the sunset, the writer took a short walk up the hill towards
Kailash and took a number of photos. During dinner time,
our chain smoking ship-breaking Dipak complained of
headache — the first sign of altitude sickness. He took
paracetamol. As the next day walk was a long one of about
8/10 hours, we were told that we had to make our move
by 4 AM next morning. This meant getting up at 3 AM for
toilet, wash etc. Dipak, his Gujarati colleagues, Vishnu and |
slept in the same room.

At Dorbochhe, our three days’ luggages/eatables loaded from vehicles
to the backs of sturdy Yaks — note the gas cylinders!
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Yaks, burdened with our luggages/eatables etc., also on the trail up
the valley of Lha Chu river.
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Day Eight — May 28, 2010 (Jestha 14, 2067) — Dhiraphuk to
Zutulphuk at 15,906 ft:

At Dhiraphuk, Vishnu, realizing his heavy backpack,
negotiated with the cook/helpers for a small sum to carry
most of his heavy luggage. Vishnu then kindly asked me
that as he had very light backpack he could carry some of
my baggage. As our walk was very long that day and over
the 18,579 ft Drolma La Pass, | readily handed him my face
towel and a light jacket. We started our walk around 4:30
AM and saw in the full moon light hordes of Tibetan pilgrims
already moving fast. We were walking at an altitude of over
16,000 ft and this was naturally very taxing to our lungs.
When the first steep climb came, the cigarette-smoking
Dipak, sick from the previous evening, decided to give up
his Parikrama. One of his Gurjarati colleagues agreed to
accompany him back to Darchen. We were later to know
that Dipak, while returning on foot, was given a lift by the
driver of a vehicle carrying another sick American lady to
Darchen. Dipak paid the driver for the lift. The second climb
was as nasty as the first and the sacred Kailash on our right
side started to be hidden by the mountains in front. The
third and final climb to Drolma La Pass was not only steep
and taxing but also long and snow covered as well. This took
us about five hours from Dhiraphuk.

Having finally reached the snow-covered 18,579 ft Drolma
La Pass, we all were greatly relieved and excited. The famous
Rock at the Drolma La Pass was bedecked beautifully with
a lot of fluttering prayer flags strung around. The pilgrims
having reached the top were all ecstatic with a German
lady, whom we saw coming on a horse, weeping in the arms
of another friend. | first strung the red and yellow ‘dhajas’
given by various relatives and friends on the fluttering prayer
flags. Then the flowers, rice and bhetis (the metallic coins
only) were offered at the stone altar there. | first thanked
the Lord for making my sacred Kailash Parikrama successful
and prayed for the eternal peace of the souls of all my
departed family and relatives and that common sense and
wisdom be given to me and all my living family members. |
also prayed that the wishes of all those, whose offerings |
had brought there, be fulfilled. Finally lighting a packet of
incense, following in the footsteps of other pilgrims, | also
picked up a number of small stones and put them in my
backpack to be brought home.
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Yatris trudging along the long, long barren valley of Lha Chu river
towards the Drolma La Pass!
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Happy are the Yatris about to finally reach the
18,579 ft Drolma La Pass!

Happier still is this Yatri, the writer, at 18,579 ft Drolma La
Pass — Content, but Khoj Quest achieved?

Gauri/Parvati Kund — no Jal from the Kund as it was
all frozen even in the month of May!

We then started our journey for the night halt at Zutulphuk.
Very close by on the right but a bit lower down was the
holy Gauri/Parvati kund. Though some pilgrims were ready
to go and fetch some water from Gauri/Parvati kund, they
abandoned it realizing that the Kund was all frozen! Our
descent, being steep and rocky, the Hariyani plainsman,
Kalraj, fell down twice, injuring his left knee with a small
cut. After reaching the valley, we followed a small river,
Zhong Chu, that ultimately drained into the Ravan/
Rakchhes lake. Thus the waters from all sides of Mount
Kailash drained into the Ravan/Rakchhes lake. Ours was
a long, tedious and tiring walk. The plainsman Bhimsen
appeared to be accident-prone as he again fell twice while
crossing the rivulet. On the way, the sky became dark and
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overcast. In fact, we had to walk through a light snowfall
though only for a short period. On the way, we saw a tired
Yak refusing to stand up despite all the rough beatings and
tail pulling by its owners. Only when the load was taken off
its back and transferred to another yak, did it finally stand
up. On this route, we also witnessed the fascinating but
torturous Parikrama through prostrations conducted by
Tibetan pilgrims. While our normal walk Parikrama on the
52 km route takes three days, we were told that Parikrama
by prostrations takes about three weeks. It is very difficult
to understand how these pilgrims travel: moving forward
every length of their prostrated body on such rocky and
uneven terrain (unlike the ones we see here in Kathmandu
of such prostrations around Swyambhu/Boudha), how they
eat and sleep under the open sky in the cold at such high
altitude. They must definitely be accompanied by helpers
who carry their fooding/cooking and sleeping materials.
After the endless six and half hours’ walk from Drolma La
Pass, we finally reached Zutulphuk — a total walk of about
ten and half hours from Dhiraphuk!

At Zutulphuk (15,906 ft), the lone house there merely had
two rooms with four beds in each. So as we were the first
to arrive, the oldest Bhimsen (who came on horse), Kalraj,
Vishnu and | (the second oldest) occupied one room and
the other room was occupied by the three young Gujaratis
as Dipak and another Gujarati returned from Dhiraphuk.
We were all very tired after over 10 hours of walking, so we
naturally got into our beds immediately to take rest. The
young Gupta/Jain couples arrived and the husbands peeped
into our room and asked if they could have our room. The
oldest Bhimsen replied ‘What do the others have to say?’
When Kalraj, Vishnu and the writer just kept quiet in their
comfortable beds, Gupta and Jain walked away. Then while
the wise Bhimsen said ‘We cannot say much to our Indians’,
Vishnu added ‘In my country, this does not happen. It is
always first come, first serve!’ The writer also added ‘If that
Gupta couple had been cooperative, | would have definitely
cooperated. But look what they did to us at Shankar Hotel
and also at Darchen where instead of giving the room to the
sick couples (Anand and Makhar) they occupied it themselves.
The Gupta/Jain again came and while Jain appeared to have
understood Gupta again made the request to deaf ears
as we all remained silent! Tents are pitched outside for
those who cannot be accommodated inside the house and
naturally it will be much colder in the tents!

This classic example of how selfish we, human beings,
can become! Despite making the three-day sacred Kailash
Parikrama, was that refusal of the four of us to vacate the
room inhuman and unenlightened? When it comes to
one’s personal comforts and benefits, why do we have the
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tendency to forget others? By resorting to such actions,
have | achieved anything by making the sacred Kailash
yatra? That finally is the Big Question like that of the
Shakespearian Hamlet’s ‘To be or not to be?’

Kailash Kora through the torturous Cha-tsen, Sastanga Dandawat,
Prostration method!

Such Cha-tsen/Sastanga Dandawat Kailash Kora takes about
3 weeks — where and how do they eat and sleep?

Day Nine — May 29, 2010 (Jestha 15, 2067) — Zutulphuk to
Darchen(15,428 ft) again:

End of Sacred Kailash Parikrama —

Had a comfortable sleep and probably this was because of
the previous day’s long walk and may also be due to the
acclimatization of our body. After breakfast, we headed
for Trungto along the valley of the rivulet, Zhong Chu,
which drains into the Ravana lake and not Manasarovar.
This means the three faces (east, south and west) of the
sacred Kailash drain into the Ravana lake and yet that lake is
considered unholy as the Rakchhas lake. None of the waters
of Kailash drain into Manasarovar. The walk to Trungto is
about four hours with no climbs at all as the elevation
difference between Zutulphuk and Trungto is hardly 500
feet. At Trungto, we completed our paidal yatra as the
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vehicles were waiting for us. While our loads from the yaks
were being transferred to the vehicles, we took the much
needed rest. On hearing someone sobbing at the back, |
turned to see the standing Kalraj with folded hands sobbing
and praying facing the sacred Kailash — sobbing probably for
having the wish fulfilled of the heart-patient. The vehicles
took us all to Darchin to complete the Parikrama/Kora.
There we were tied up with the six yatris there who could
not make the Parikrama/Kora — the two couples (Ananda
and Makhar) and the two Gujaratis/Dipak. Thus ended our
sacred Kailash yatra and in another three days, we were all
back in Kathmandu after twelve days.

At Trungto, our luggages left-over eatables and gas cylinders back
to the vehicles from the yaks’ backs! The rivulet behind, Zhong Chu,
drains into the Ravan/Rakchhes lake.

D. Reflections on the Sacred Kailash Yatra:

i) Some Snippets of Wisdom from the Yatris: During the
sacred Kailash yatra, the writer garnered the following
snippets of wisdom from his yatri colleagues:

a) Hariyani Kalraj: Before your son demands his property,
hand it over yourself. Kalraj handed over his textile
business ten years ago. He badly wanted to make the
sacred pilgrimage to Kailash. But, through LipuLekh/
Taklakot, the Indian government made the No
Objection certificate from a doctor mandatory for all
pilgrims. Kalraj, unfortunately, had heart problems and
despite his pleas even his good Doctor friend sternly
reprimanded ‘Under no circumstances, can | give you
the Death Certificate!’ Hence, Kalraj fulfilled his wish
through the no-certificate-required Nepal!

b) South African Vishnu: Vishnu’s brothers quarreled with
him over their Tata trucks’ commission even complaining
that their mother favoured Vishnu in her arbitration —
not dissimilar to what the mother of Mukesh and Anil
Ambani did over their Reliance dispute. Vishnu, thence
forward, decided to read two pages of Gita every night
for enlightenment.

c) Delhi’s Ananda and Makhar: These two retired sick
PWD engineers in their early sixties— one suffering
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from severe asthma and the other diabetes— were very
keen to make the Kailash Yatra. Their children, based
in USA, sternly forbade them from making the Kailash
Yatra but upon their parents’ request permission was
given to go to Kathmandu for holiday. With permission
duly granted, the duo with their wives not only landed
up in Kathmandu but headed straight for Kailash— not
dissimilar to the never-lying Yudhishthi’s Aswathama —
hathi!’” during the epic Mahabharat war!

Pranesh Singh: He saw no point in offering the Bhetis to
the waters of Manasarovar and the barren ground of
Kailash. He, instead, decided to offer only the metallic
coins to Manasarovar and Kailash and as for the paper
money he offered them all to the cook and helpers who
made his yatra successful! And this, the writer faithfully
followed — all Bhetis of his relatives, Kathmandu friends
including his own!

Other Reflections on the Sacred Kailash Yatra:

1938 AD Kailash Yatra by Thak/Mustangis: While
browsing through the Gorkhapatra microfilm at our
National Archive in Singha Durbar, the writer stumbled
across the following interesting headline Manasarovar
ko Yatra dated Shrawan 21, 1995 (August 5, 1938):
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The sambad data of the above news was Nagendraman Serchan of

Thak Tukuche dated Ashad 24, 1995 BS (July 8, 1938).

B

Kawaguchi® on the Tibetans: Around 1900 AD Ekai
Kawaguchi, the Japanese Buddhist monk, came to
Nepal. Having visited Pokhara, he travelled through
Tukuche/Mustang northwards to a village called
Tsarangin Lomangthan near the Tibetan border where
he spent his “.... days of my tutelage in the arts of living
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amidst filth and filthy habits.” While residing amidst the
filth in Tsarang, Kawaguchi, being the Japanese that he
was, must have minutely acquainted himself with the
Kailash-Manasarovar route that the Nepalese Buddhists
of Thak/Mustang have been taking from times
immemorial (as indicated above in the Gorkhapatra
of 1938 AD). In June 1900, Kawaguchi entered Tibet
and despite being Buddhist he made the following
scathing un-Buddhist remarks about the ‘filthy habits’
of Tibetans: ‘I was struck by the notion that the Tibetans
are characterized by four serious defects: filthiness,
superstition, unnatural customs (like polyandry)
and unnatural art (the erotic imagery in Tantric
iconography).” The aghast Japanese monk appears
to have totally missed such erotic art in Kathmandu’s
innumerable temples!

Tucci’” on Cremation of Nepalese Woman: Then in
1935 AD, the renowned Italian Professor Giuseppe
Tucci, travelling from Almora, LipuLekh, and Purang/
Taklakotto Manasarovar/Kailash also made another
interesting remark : ‘Back at Chiu (the Chiu Gumba on
the north-west shores of Manasarovar) to recover his
baggage, Tucci witnessed the cremation of a Nepalese
woman pilgrim who had just died. There were no
tears, no lamentations, she had merely quit one life for
another and had been fortunate to do so on this most
auspicious of grounds.” Such revered interpretation
of death, no tear and no lamentation, was recently
encountered also by Keshav Prasad Upadhyay, a
retired NEA engineer, who after completing his Kailash
Parikrama yatra in 2007 AD with 56 other yatris, asked
some of them about their feelings after completing
the yatras. To Keshavji’s consternation, one Indian Yatri
replied that he was totally unhappy as he wished death
during his Kailash yatra.

An Enlightened Mrs. Tripathi: This death wish during
the Kailash yatra reminds the writer of another
interesting incident related to him by a Nepalese guide
elsewhere: 'l was the guide entrusted by our Company
to take a small group of Indians to Kailash through the
Kathmandu-Khasa route. The group comprised the bulky
retired Indian official named Tripathi from Bangalore
with his wife, son (who worked in USA while the other
son working in India did not accompany), sister with
her husband including even a Pandit.Despite two nights
of halt at Nyalam/Kuti, the bulky Tripathi failed to get
acclimatized — needing oxygen continuously. So | told
Mrs. Tripathi ‘Auntie, our Uncle would not be able to
make it to Kailash, so let us return back to Kathmandu.’
Mrs Tripathi replied that her husband would adamantly
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refuse and so we continued our journey. Next day on
the way to Saga, the senior Tripathi breathed his
last.Mrs Tripathi wanted to cremate her husband at
Manasarovar but as this was not allowed, we cremated
him on the banks of Tsangpo/Brahmaputra at Saga.l
was to later know that in Bangalore senior Tripathi had
a dream wherein Lord Shiva beckoned ‘Au, Tripathi,
Au!and this resulted in the Kailash yatra. On our return,
the other son was waiting for us at the Tatopani border.
Mrs. Tripathi told that son ‘Beta, when | headed for
Kailash with your father, | had two sons. On my return
from Kailash, | have three sons. And pointing at me, she
said ‘He is my third son. He cremated your father!” That
son immediately bowed down and reverently touched
my feet. | was aghast and did not know what to say!” A
truly enlightened Mrs. Tripathi!

iii) Final Reflections on Death and Kailash Yatra:

a) On Death: Just before the epic Mahabharat war,
Krishna/Madhusudhan spoke the following words® to
the sorrowful tearful Arjun: Those who are wise lament
neither for the living nor the dead. ...... Know that which
pervades the entire body is indestructible. No one is able
to destroy the imperishable soul. ...... For the soul there
is never birth nor death. Nor having once been, does
he ever cease to be. He is unborn, eternal, ever-existing,
undying and primeval. ...” To Yudhisthi at the Enchanted
Pool in Mahabharat, death is the greatest wonder of
the world. Though everybody knows that one has to
die,yet all try to run away from death!

At Kushinara, when Buddha informed Ananda of his final
passing away, death, Ananda broke down into tears. To
Ananda, Buddha said® “Do not weep and wail. Have |
not told you that all things pleasant and delightful are
subject to change? How could it be that something
compounded should not pass away?” After Buddha’s
Nirvana, the Mallas ordered their men to bring perfume
and wreaths, and gather all the musicians together.
They honored, paid respects, worshipped and adored
the Lord’s body with dance and song and music,
with garlands and scents. Verily not with tears and
lamentation but with dance, song and music!

b) On Sacred Kailash Yatra: One final question that keeps
lingering in the writer’s ‘chanchal’ mind to this day.
Despite : making the full Parikrama on foot, can I call
my sacred Kailash yatra successful? What about the
yatras of Ananda/Makhar couples including Dipak and
his friend who could not make the Parikrama? Can the
Parikrama yatra of those on horses and those on foot
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be rated on the same scale? Then what about the yatra
of those who do the Parikrama through the extremely
torturous  Prostration/Sastang Dandawat/Cha-tsen
method? Was | finally enlightened by the yatra on my
Khoj Quest? Perhaps, Mahakabi Laxmi Prasad Devkota’s
following lines from his famous poem Yatri provides the
Khoj Quest:
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Writer’s Note: With the exception of the above two photos
[To Mount Kailash Western Tibet and Mt. Kailash Kora
(circuit)] of Mandala Trekking Maps, all other photos are of
the writer himself.

1.

According to Dipak, they all worked at the coastal
shipyard ‘breaking down ships’! That is, they broke
down old decommissioned ships, salvaging the useful
parts and breaking down the useless parts. As labour is
cheap in India, a large number of aging life-expired ships
are sent to Gujarat’s dockyards for decommissioning -
‘breaking down’.

Lord Shiva had bestowed Bhasmeshwar, for his intense
penance/tapasya, special power whereby he could burn
anyone to ash over whose head he puts his hand. But
when Bhasmeshwar, an Asura, wanted to confirm his
power on Shiva himself, Shiva had to take flight to
Halesi Mahadev in Nepal’s Khotang district and hid
there in the cave as a ‘Sila’. Vishnu, however, came to the
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rescue by becoming a beautiful Brahmin girl with whom
Bhasmeshwar immediately fell in love and wanted to
marry her. At the marriage function in Tirthapuri, not
far from Darchen, the love-lorn Bhasmeshwar fell into
his own trap when as per the marriage ritual he had
to sprinkle the Jal/water over his own head and thus
converted himself into ash!

John Snelling. The Sacred Mountain. 2006. First Indian
Edition Motilal Banarsidass. Delhi.

John Snelling. The Sacred Mountain. 2006. First Indian
Edition Motilal Banarsidass. Delhi.

‘The Darchin area, including Kailas, appears to have
been granted to the Bhutanese some hundreds of years
ago by a king of Ladakh.” Bhutan, hence, used to send
her representative, a reputed Lama, to reside in Darchen.
¢ The grant was confirmed by one of the earlier Dalai
Lama, perhaps the fifth. ...... Feelings about Darchin,
between Bhutan and Tibet, has been high since about
1921, when ...... Tibet Government began to register
some of the residents of the area, who are chiefly
pastoral nomads, as Tibetan subjects, ....... the matter
came to a head in 1930 when the present Maharaja
sent a layman Tobda La as his representative ...  This
Tobda La representative was forced by the locals to
return to Bhutan. In 1932 though the Maharaja of
Bhutan asked the British to settle this dispute with Tibet,
Britain preferred not to intervene. Note on the Darchin
Monastery Dispute by F* Williamson, Political Officer
in Sikkim dated 6% January 1934 — from The Sacred
Mountain. John Snelling. 2006 First Indian Edition
Motilal Banarsidass. Delhi

John Snelling. The Sacred Mountain. 2006. First Indian
Edition Motilal Banarsidass. Delhi.

John Snelling. The Sacred Mountain. 2006. First Indian
Edition Motilal Banarsidass. Delhi.
Bhagavad-Gita As It Is by His Divine Grace AC
Bhaktivedanta Swami Prabhupada. Bhaktivedanta Book
Trust. ISKCON, Bombay.

Stephen Batchelor, Confession of a Buddhist Athiest.
2010, Spiegel & Grau, Random House, New York.
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Air pollution is a major risk factor for many of the leading
causes of death. Indoor air pollution (IAP) causes globally
3.8 million premature deaths each year and 4.51 million
deaths were attributed to Outdoor Air Pollution (OAP).
In Nepal, 68.63 % of total primary energy comes from
traditional biomass which is mainly used by nearly 70% of
households for cooking. IAP is becoming one of the leading
risk factors for poor health, causing around 24,000 deaths
each year. In urban areas like Kathmandu, one of the main
causes of IAP is also related to LPG based cooking. Import
of LPG has been increasing by 15% per annum in past few
years worsening the trade deficit of the country. One of the
major causes of OAP in Kathmandu is the fossil fueled based
vehicle emissions, as its geographical location accumulates
the pollutant rising to dangerous levels.

Surplus hydroelectricity from hydropower can be used for
the promotion of electric cooking and electric vehicles.
Proper utilization of pollution tax could play an instrumental
role in reducing IAP and OAP.

1. Introduction

Air pollution is a major risk factor for many of the leading
causes of death and is often high in urban areas. The main
contributor to poor health from air pollution is particulate
matter mostly PM2.5 (particles with less than 2.5um
diameter) which tend to have more adverse health effects
because they can easily enter to the respiratory system. The
WHO guidelines state that annual average concentrations
of PM 2.5 should not exceed 5 pg/m3, while 24-hour
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Improving
Air Quality by
Increasing Electricity
Consumption
in Cooking and
Transportation Sector
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average exposures should not exceed 15 pug/m3 more than
3 - 4 days per year [1].

Household air pollution (indoor) is one of the leading causes
of disease and premature death in the developing world.
Exposure to smoke from cooking fires causes 3.8 million
premature deaths each year, mostly in low- and middle-
income countries [2]. Similarly, outdoor air pollution is one
of the world’s largest health and environmental problems.
It tends to be higher for many countries like Nepal as they
industrialize to shift from low to middle incomes. Globally,
air pollution contributed to 11.65 percent of deaths in the
recent year. The Global Burden of Disease study estimates
that 4.51 million deaths (7.8% of global deaths) were
attributed to outdoor air pollution in the latest year [3].
The major sources of outdoor air pollution are fossil fuel
burning in industries and automobile emissions in urban
areas. In terms of global emissions, the transportation
sector is responsible for 37 percent of CO2 emissions from
end-use sectors, with about three-quarters coming from
road vehicles [4].

In Nepal, about 12 percent of the country’s population
have been found to be suffering from COPD [5]. Statistics
show that in the 1990s, air pollution was the 10" leading
cause of disability but by 2019, it was the second
leading cause of disability. An estimated 35,000 people die
in Nepal every year due to diseases directly linked to air
pollution, according to the Nepal Academy of Science and
Technology [5].
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2. Indoor air pollution

Indoor (household) air pollution (IAP) is the degradation of
indoor air quality by harmful chemicals and other materials;
it can be up to 10 times worse than outdoor air pollution.
In Nepal, IAP is becoming one of the leading risk factors
for poor health in Nepal, causing around 24,000 deaths
each year [6]. In Nepal, around 70% of the household used
unclean fuel (the distribution of these was the highest in
Province-1), 45% did not have a separate kitchen to cook
and 43% had indoor smoking. LPG was used by about 30%
of the overall households; these were mostly in Bagmati
province [7].

A study revealed that solid biomass fuels were the main
sources of indoor air pollution affecting Nepalese health.
Around 98% of households in the Mountain region, 67%
in the Hilly region and, 56.5% in the Terai region used
fuelwood for cooking [8]. A report published by the ministry
of finance shows that 68.63 % of the total energy comes
from traditional biomass (62.38% fuelwood, 3.18% animal
dung and, 3.08% agriculture residues), 24.4% from fossil
fuel (17.8% petroleum, 6.6% coal) and 3.18% from other
renewable energy sources [9]. This clearly indicates that
traditional fuel is still dominating energy sources in Nepal
which leads to several indoor air pollution. Nepal needs to
shift its traditional fuel into a more clean form of energy.

Frirzium
17 e

Figure 1 a) Share of total energy consumption by resources for
FY 2077/78 [9] b) Share of energy consumption by sector [10]
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Out of 14 million ToE primary energy, 75% (10.5 million TOE)
goes to residential sector, 11% (1.54 million TOE) goes to
transport sector and 8% (1.07 million TOE) goes to industrial
sector. From pie chart, it is seen that 95% of the total energy
consume in residential sector is biofuel and waste which is
more accountable for the indoor air pollution.

3. LPG and CO2 emission

Nepal imported 2.6 million TOE fuels (diesel, petrol and
LPG) in FY 2077/78 BS (2020/21), among which 21% is LPG
and it mainly goes for cooking purpose [11]. In the first
eight months of the current fiscal year 2078/79 BS (2021/22
AD), Nepal imported diesel, petrol and LPG worth Rs 168.33
billion which is more than 80.61 billion as compared to the
first eight months of previous fiscal year [12].

PETROLIUM IMPORT BY COST

LPG
J4a% |

/ Diesel
52%

Petrol |
24%

PETROLIUM IMPORT BY ENERGY

LPG, 21%

Petrol, 19% Diesel, 60%

Figure 2 a) Import of petroleum by the cost in billion NRs b)
petroleum import by energy (millions TOE)
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Provience Wise Types of Fuel Use for Cooking in Nepal, 2019

120.0%
100.0%
80.0%
60.0%
40.0%
20,08

0.0%

Province | Madesh  Bagmar

8 Clean Fuel

Gandaki

Sudur
Paschim

Lumbini  Karnali Country

Average

® Unclean Fuel

Figure 3 Status of energy use for cooking in Nepal' /7]

Why Nepal should displace LPG as soon as possible and

promote electric cooking?

*  Many households (70%) still lack clean energy sources
for cooking

e LPG is comparatively cleaner than traditional biomass
and therefore its use in cooking has increased
significantly in past few years worsening the trade
loss of the country. Nepal should not reliant on LPG
for cooking as it has to be imported spending foreign
currency reserves. However, Nepal is generating
sufficient hydroelectricity which is said to be spilled
in the coming year, if not increased the electricity
consumption significantly and also not able to export
to neighboring country.

* Everyyear, 1.4 million Tone of CO, being emitted to the
atmosphere by the consumption of LPG in Nepal which
is the major cause of indoor air pollution [11].

e A study conducted in CES, IOE shows that cooking in
induction stoves is 40% more efficient (in terms of
energy usage and cooking time) than that of LPG [13].

* In recent years, frequent news on LPG explosions in
media indicates that LPG is not safe for residential use.

e LPG stoves produce NOx levels beyond WHO
recommendation as per Clean Cooking Alliance based
in the USA.

* Impact of indoor cooking related to PM 2.5 was found
at 80 pg/m? and 101 ug/m?3 for electric and LPG-based
cooking respectively [14].

Therefore, LPG needs to be displaced gradually as soon
as possible in Nepal.

4. Outdoor Air Pollution

4.1 Is air quality improving in Kathmandu?

In 2017, the annual average PM2.5 reading was 45.9 pg/m?3
followed by a fairly large increase in the next year 2018 of

54.4 pg/m3. It shows that pollution between 2017 and 2018
had gotten significantly worse. In 2019, there was a visible
improvement with its PM2.5 reading of 48 pg/m? but from
2020 onward, PM2.5 significantly increased in Kathmandu
valley [15]. Table 1 shows that the air quality in Kathmandu
is actually degrading over time placing it into the ‘very
unhealthy’ category. Thus, pollution levels in Kathmandu
are of concern to its citizens and their health.

Table 1 History of air quality in Kathmandu [16]

Record High
Year | PM 2.5 Value Date Level
(ng/m?)

2017 216 April 13, 2017 | Very Unhealthy 201-300
2018 232 Dec 18, 2018 | Very Unhealthy 201-300
2019 223 Jan 8 2019 Very Unhealthy 201-300
2020 217 Jan 3 2020 Very Unhealthy 201-300
2021 395 Jan 6, 2021 Hazardous 301+

Note: PM2.5 (ug/m?3) Index for quality of health is as follows [17]

4.2 What are the main causes of pollution in Kathmandu?
The main causes of pollution in Kathmandu are vehicle
emissions, dust from construction sites, open burn fires,
emissions from brick factories, and all compounded by
its geographical location, lacking wind flows to disperse
pollutants rather than accumulating them to dangerous
levels. The large variety of vehicles, many of which are below
emission standards and fuels would be responsible for
pollutants. Carbon monoxide emissions for two-wheelers
and Four-wheelers should not exceed 3% and 4.5% of total
emissions and hydrocarbon emissions should be less than
1000 ppm and 7,800 ppm respectively (Vehicle Emission
Standards, 2003), a majority of the vehicles on the streets
of the Kathmandu Valley, however, are not in compliance
with the government’s standards. Also, there is a lack of

1Clean Fuel= Electricity, LPG and Biogas; Unclean Fuel= Traditional Biomass, Animal Dung
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vehicle emission test centers in the city.

According to a study conducted by ICIMOD in 2012, the
transportation sector accounted for 69% of the total
pollution load in Kathmandu while combustion in other
sectors was responsible for 24% of the load as shown in the
figure below [18].

Besides vehicles, Industries Boilers also consume Petroleum
product and so emits pollutants to the atmosphere. More
than 500 boilers are currently operating in Nepal [19].
Among them, there are a total of 90 boilers in Kathmandu
valley, which have an average capacity of 1.2 tons per hour.
Out of them, 60 are diesel-fired boilers that consumed
6,480 MT of fuels/year [19].

Growth of Vehicles in Bagmati Zone
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Unbealthy Weary Linhealthy Hrardous
i 151-200 201-300 R
4.3 Petroleum is the major source of air pollution in
Kathmandu

There has been a significant rise in the vehicle numbers
in Nepal as a whole and in the Kathmandu Valley Total
number of vehicles used to be around 34,000 in 1990 but
now around one lakh vehicles are added every year in
Kathmandu Valley [19]. In the last few years, yearly around
6 million Tons of CO2 being emitted into the atmosphere
in Nepal due to the consumption of Diesel and Petrol only
(CO2 emissions from petrol and diesel are around 2.5 kg per

liter [20]. There is a significant emission from other fossil
fuels, mainly coal used in industries.

Growth of Petrolum Product Import in kL and LPG in MT
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Figure 4 Vehicle growth in Bagmati zone [19] Figure 5 Import of petroleum product in Nepal [11]?

In the fiscal year 2077/78 (2020/21 AD), Nepal imported
around 1.7 million kL of diesel which is mainly used in the
transportation sector. Burning petroleum product, Nepal
emits around 7 million tonnes of CO2 per year, more than
60% of this comes from diesel fuel alone.

5. Pollution TAX

Due to the ever-growing consumption of petroleum
products the air quality of Kathmandu is deteriorating
every year. To combat the consequences of air pollution,

the Government of Nepal started levying a Pollution tax in
2066 BS (2009AD) as per the provisions of the Finance Act
2064 BS. The tax, which was levied at the rate of 50 paisa
per liter on petrol and diesel from 2066 BS, was increased
to Rs1.5 per liter from the fiscal year 2076/77 (2019/20 AD).
Under these provisions, around 13 billion rupees have been
collected till now. However, officials inform that the Nepal
Oil Corporations (NOC) do not have records of the expenses
as they deposit the amount in the Federal Reserve fund
every year. Finance Ministry might have the record [21].

Yearly Pollution Control Tax Collected from Petrol and Diesel in Nepal
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2Decrease in year 2072/73 (2015 AD) was due
to earthquake (7.9 R Baisakh 12, 2072, April
25 2015) followed by 5 months’ economic
blockade by India (sept 2015-Feb 2016)

Figure 6 Amount of Pollution Tax collected yearly from petrol and diesel [11]
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Section 4 below presents the possible action that can be
under taken for the reduction of air pollution in Nepal by
utilizing the pollution tax. The mentioned plans are shorted
on the basis of implementation time frame and easiness for
the implementation.

6. Increasing electricity consumption for emission
reduction by utilizing pollution tax fund

6.1 Promote electric cooking

In the recent FY 2079/080 budget speech, it was highlighted
that 600,000 houses will be provided electric cooking device

amount of pollution tax needs to be spent as a subsidy or as
a Government loan to stake holders concerned.

6.2 Promote electric vehicle

Much needed and timely discussions are still going on how
and why applications of electric vehicles play important role
in the context of Nepal too. Users of electric vehicles need
to be convinced that there are direct benefits to them. This
benefit could be demonstrated by the cost reduction in
charging electric vehicles. This cost reduction and or subsidy
could be partially met by utilizing pollution tax collected by

free of cost. This seems to be very ambitious programme the Government.

mostly because of lack of necessary fund and also due
to technical problems of supply of sufficient and quality
electricity in all parts of Nepal.

Instead what could be practiced is to distribute quality
electric cooking devices to all potential NEA consumers
at installment basis so that its cost be paid within twelve
equal instalments along with NEA electricity bills. This
could be an easy solution both for consumers and NEA
management. To realize this modus operandi, an adequate

7. Suggestion

A significant part of pollution tax so far collected be
spent for improving indoor and outdoor quality of
air by enabling NEA consumers to consume more
indigenous electricity generated in Nepal. Improved
air quality is instrumental to reduce expenditures in
health-related matters. This will definitely reduce trade
deficit of Nepal at least to some extent.
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The alarming rate of unanticipated environmental disasters
faced in recent years and projections of natural calamities
induced by climate change has put a serious threat on the
entire ecological system on earth. The imbalance in the
natural ecosystem due to excessive emissions of greenhouse
gasses is on the verge of a point of no return if adequate
interventions are not taken. This has raised the concern
of the public forcing policymakers, and governments to
acknowledge the long-standing advocacy of scientists
working on climate issues.

Nepal is among the countries that are most vulnerable
to climate change and its effects, including severe water-
induced disasters and extreme hydro-meteorological
events, such as drought, storms, flooding, landslides, debris
flows, soil erosion, and avalanches. Being blessed
with immense hydropower and solar energy
and struggling to find a way out of excessive
dependency on fossil fuels, it is the right
moment for Nepal to make strategic decisions
and impactful actions for a transition toward a
carbon-neutral and energy-independent Nation.

Energy, Economy and Environment Nexus

Energy is fundamental to life and for the
development of a society. The Iron Age, the
Bronze Age, and the Copper Age all were
distinguished by the amount and intensity of energy humans
used for social transformation. From firewood to coal, and
from petroleum to nuclear energy, the drivers of industrial
revolutions are the use of higher energy density fuels for
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W Hydrogen Demand Projection

Green Hydrogen for Better Energy
Management and Sustainable
Economic Development: How

Ready is Nepal?

the conversion of raw materials into value-added products.
Under the umbrella of globalization and an open market
driven by competition, a compromise has been made on
the quality of energy being used against its cost. Ignorance
of the environmental impacts of the excessive use of fossil
fuels dominantly flourished over the last few centuries. The
downside years of this progress and prosperity is the global
environmental damage which has not been recorded ever
since humans learned to handle fire.

The exponential rise in energy needs, increasing climatic
disaster rates, and increasing fossil fuel prices have already
alarmed developed countries to look for green alternatives.
According to recent research, for a reasonable likelihood to
stay below 1.5 °C of global warming, net human-induced
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Figure: Demand for hydrogen will around 7 times more than
today. New sectors will emerge that will utilize hydrogen

including transportation, power generation, industries.
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GHG emissions should decline by around 45% by 2030,
from 2010 levels, reaching net zero by around 2050. There
is an immediate need for replacing carbon-based fuel
with carbon-free fuel for energy generation and thermal
application for carbon neutrality and energy independence.
This has induced a challenge to find alternative energy
sources in a very large quantity and high intensity, within
a short transition time, and sustainably and economically.
Renewable electricity

from solar, wind, and hydropower has been a very promising
solution, however, their intermittent nature of production,
difficulty in storage, and not flexible enough to address
the diverse requirement of de-carbonizing chemicals, high
energy intensity industries, aviation and marine sector etc.
has opened a need for a better solution.

Green Hydrogen is emerging as one of the promising
alternative fuels and energy carriers for flexible use due to
its high energy density, versatile application, and effective
power evacuation from all kinds of energy-producing
systems. Hydrogen can be extracted from water using an
electro-chemical machine called an electrolyzer. The electric
current is applied to split water into its constituent parts,
hydrogen, and oxygen. The hydrogen gas when produced
from renewable energy sources is called green hydrogen.
Hydrogen when passed through a fuel cell regenerates
electricity by reacting with oxygen to produce water that
was split. Thus, the green hydrogen cycle is completely free
from carbon emissions.

Several developed countries have already released their
policies and strategies to promote and adopt green
hydrogen as the future energy carrier. The United Kingdom
has announced policies to make its economy coal-free by
1%t October 2024. Norway is closing the sales of new cars
running from fossil fuels after 2025. Denmark is aiming for
all domestic flights to be fossil fuel-free by 2030. These and
several other countries have eyed green hydrogen-based
technologies to achieve their low-carbon goals.

As a result of these policy interventions, the world’s
energy momentum has already started to shift toward
Green Hydrogen technology. The recent milestones in
hydrogen technology are very impressive as Hyundai’s
trucks powered by hydrogen can run for 1000 km with a
single refill. Toyota Mirai got Guinness World Records with
1360 km on a tank of 5.65 kg hydrogen fuel. Alstom’s trains
powered by hydrogen are running in Europe. South Korea
has launched ships powered by hydrogen and hydrogen-
based fuels. Several, mining, steel, and cement industries
have successfully replaced coal and gas for processing
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carbon-intensive products with green hydrogen. Heavy-
duty automobile manufacturer JCB has launched hydrogen-
powered excavators, and Microsoft is switching to hydrogen
backup power for its data centers.

The Arabian oil-producing countries have already started to
invest in mega-scale green hydrogen production facilities
from solar panels installed in deserts. Saudi Arabia is
installing the 4GW hydrogen production facility in its zero-
carbon Neom City. Oman is preparing for 30GW of Green
Hydrogen production facility ahead of UAE with 25GW
capacity. India has announced its “National Hydrogen
Mission for Energy Independence by 2047” by pumping
$1.35 trillion into hydrogen infrastructure.

Several other countries including Australia, Canada, China,
and the US are announcing their mega-scale projects. By
2050, hydrogen alone may account for 22% of the world's
total energy consumption, proving that prudent investments
made now will undoubtedly result in a bigger share of the
worldwide market for green hydrogen in the future.

Nepal’s Energy Scenario for Green Hydrogen

Nepal’s average daily energy demand is 1.6 PJ with an
annual increment of 4%. Biomass is the primary contributor
to the national energy mix but the demand for fossil fuel
is increasing rapidly for mobility and heating application.
More than 75% of the total energy demand of Nepalese
industries is still met by fossil fuels. Coal is the primary
energy source mainly in brick, limestone, cement, and
steel industries. At present almost NPR 300 billion is used
to import fossil fuels in Nepal, which is about 10% of the
National GDP. It has been projected that the demand for
fossil fuels in Nepal could rise by 6 times in the year 2050
than that of 2010. There is a need for an intervention to
change this projection to a sustainable and economical
course with the proper utilization of the renewable energy
resources the country has.

Hydropower development in Nepal has been the focus of
the national priority for economic prosperity. More than
20,000 MW of hydropower projects are under different
stages of development. However, the forecasted domestic
demand for electricity for the next few years is much lower
than its production. The peak demand for electricity for
2021 was already lower than the production. By the end of
2028, Nepal could have an excess of 3500 MW of electricity
that might go to waste if proper energy management
and policies are not defined soon. Export of excess
hydroelectricity by cross-border grid connection among the
South Asian Countries is one of the major discussions in
Nepal. However, geopolitical complexities and high energy
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prices in Nepal may limit this possibility as a long-term
sustainable solution. Increasing domestic consumption of
electricity by such a large amount in a short period seems
impractical in the current situation.

Recently the government has announced new regulations
for hydropower plants to have a minimum of 10% reserve
capacity which will not be used unless there is a surge in
demand for electricity. The capital invested in all these
cases would need some alternative means for income
generation. There is a need for a consolidated approach to
replace the surging demand for fossil fuels with the surplus
supply of electricity in Nepal. The generation and supply of
green hydrogen can effectively overcome this dilemma in
the hydropower industry.

Hydrogen being a globally emerging technology for the
carrier of renewable electricity contributing to a low carbon
economy, green hydrogen can play a vital role as an energy
carrier and could be one of the promising links in the energy
transition for Nepal. Apart from hydrogen’s role in the
energy sector, it can also be used as feedstock to produce
ammonia and urea fertilizers.

The hydrogen from surplus electricity in 2028 can replace
approximately 1.2 million kl of gasoline fuels from the
transportation and industrial sectors in Nepal. About 80,000
tons of green hydrogen can meet the production capacity
of Urea fertilizer to meet the current national demand of
800,000 tons per year.

The use of green hydrogen as a clean heat in household
and industrial applications can reduce dependency on
solid fuels, coal, LPG, and furnace oils by a large amount.
There are possibilities for existing and future process-based
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industries such as mining and steel, vegetable ghee, and
chemical industries to induce demand for green hydrogen
locally and promote sustainable low-carbon industrial
development in Nepal. Many research has also pointed out
that hydrogen can be the future of power evacuation. The
versatility of hydrogen attracts applications from various
sectors. The future price of green hydrogen production also
points out that Nepal will have a very competitive cost in the
global market. A study points out thatin 2035 AD, Nepal’s green
hydrogen production cost can be as low as 1.5-1.75 USD/kg
compared to 3-5 USD/kg global price at present. Nepal’s low
hydrogen production cost can be attributed to abundant
hydroelectricity and solar power. Strategic investments on
green hydrogen projects in Nepal have potential of getting
a very decent international market in future.

Kathmandu University with Green Motive:
Kathmandu University (KU) is taking up a leading role to
initiate activities for setting up a hydrogen ecosystem in
Nepal. The Green Hydrogen Lab at KU has been established
with the vision of “Nepalese industries specialized to
produce, store, transport, and use green hydrogen energy
at a commercial level”. KU has launched a Program called
“Nepal Hydrogen Initiative (NHI)” intending to establish
the policy foundations, develop action plans, and incubate
a value chain for the business development with Green
Hydrogen in Nepal. The NHI is conceived as a consolidated
program owned and regulated by the Nepal Government
with board members from different concerned ministries
and managed by Kathmandu University during the
incubation period. The NHI can incorporate world practice
towards the energy roadmap for forming policies and
develop pilot projects of commercial nature to establish
green hydrogen as the driving factor to address the existing
and upcoming challenges of the environment, fuel, energy,
economy, and industrial development in Nepal.

<K

27% May 2022 w:-

- £ = Mepal
. § = o & Hydrogen
M ] N Ind taatave
itiatives W EAEL Lab 1
Initiative 3 nd N{ [ f Eatablished
- -~
= F_a ﬁ by KJ
._fJ. \f\

J

o= 7 Dec 2021

Moll signed aq Mol ) =
betwesn KUS K M ' g
Kl o =
and IPPAN® ¢ - ___|
I'-:arliir-'l'llT; Gire ) g
Hydrogen S \, ¥ W p =
b &
el =
| 3

’1

5
Jf

SZ'Moll Betwoeen = Triparty Moll g i | =3 =g
Kathmandu & DOME, KU & Nepal &8 porweenKU, §  cool 2 23 APIpower &
=™ - Government = = B Greon o investing =

i = s .Im!:*g forms G o ? Dhulikhel, & sement =3 Hwd o Nl'."-R 10 =

e B il MO - -
= Consult Pve. < and Rotary ¥ for = POBSTL AR of Pl

. E = Hydrogen = S [ _ ) = Mational o bBillionin =

= Lid for Coordination = Club Project. = pper Limg Budget = Green =

- Roscarch E‘_- Aﬂmolnml - for Green & Jopal Eq tdget = H d;m“ E—-
”"“""""El'q Support & — Hydrogen Bus ment 29 =™ f*rn —

& 6 &

& & & &

Figure: Major activities related to Green Hydrogen developments in Nepal.
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Recently the Ministry of Energy has formed a Coordination
Committee under the secretariat of the Water and Energy
Commission to conduct a study on the role of green
hydrogen in balancing the demand and supply of
hydropower electricity with low carbon and sustainable
energy mix in Nepal. As a result of that activities related to
green hydrogen have been added to the national budget of
Nepal 2079/80 to initiate commercial application of green
hydrogen for contribution to the development of fuel,
energy in transportation, and industrial sector.

Nepal Budget 2079/80 (3nfefc> ad 200t/c0 d5ic The)
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36.  Activities will be initiated through Investment Board
Nepal to establish a chemical fertilizer plant using
green hydrogen and green ammonia technology.
Necessary activities will be initiated for the com-
mercial use of hydrogen energy to contribute to the
overall development of NepalUs fuel and energy con-
sumption, transport, and industrial sectors.
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This leaping step of government by making the favorable
policies has initiated activities at the commercial level in
Nepal with several public and private sector planning for the
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business opportunities. Recent MOU between Api Power
Company Ltd, Nepal partnering with Greenzo Energy Pvt.
Ltd., India to establish a 50 MW green hydrogen and green
ammonia project with the investment of 10 billion NPR has
established Nepal among the front runners working on the
Green Hydrogen Economy.

Way forward to Green Economy

People, Government, Stakeholders, and Institutions have
individual as well as collective roles to play in transforming
a near-to-crumbling society into a near-to-self-actualized
society. A green society demands social transformation
first, a paradigm shift in consciousness to feel unity with the
other living being and the environment.

At the government level, there is a need for a consolidated
program initiated and owned by the Government to
establish and incubate the green hydrogen economy for
Nepal and prepare the business sector to take over the
commercial applications in a competitive manner in local,
regional, and international markets. Strong political and
social commitment, high-level knowledge transfer from
university to industries and communities, and willingness
from the commercial and business sectors to invest in green
hydrogen are needed.

Policymakers and Institutions should work in unison to give
ground-breaking research and innovation and the policy-
based interventions to promote renewables as the primary
supply of energy is pushing green hydrogen to overtake
fossil fuel both technically and economically.

Policies, Regulations, and Facilitsion
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Figure: Green Hydrogen promotion in Nepal requires participation from various sectors
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Background

Investments in hydropower sector are the investments in
energy security that would put Nepal within the easy reach
of the nation’s commitment to achieve net zero emission
by 2045. The only viable strategy can be energy partnership
with the neighboring countries.

Energy security which should be a baseline for shaping our
energy future and ensuring a noble living standard with
sustainable energy systems for our future generations.
This really makes sense to make our vision clear by
exploring nexus between energy and environment, energy
and economies. Of course, a few, big breakthroughs are
essential for this region to ensure energy security requiring
a paradigm shift in the way we generate and consume
energy. In this regard, a robust regional framework and
initiative is highly essential to be designed and adopted in
South Asia which is home to enormous energy potential
from diverse resources. While going forward, conducive
energy policies, sound investment plans in energy projects,
trans-boundary collaboration in energy business deals and
energy-based socio-economic programs need government
supports and priorities to tackle challenges associated with
long-term solutions for energy security. We should always
encourage stable, steady and reliable sources energy to the
extent possible and increase the share of the renewable in
the energy mix.

Nepal is undergoing power sector reform in various ways.
Electricity Regulatory Commission has already been
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Deriving Nepal’s Hydropower Benefits
through Energy Partnership in the Wake
of India-Nepal Joint Vision Statement in

Power Sector

functional following the enactment of Electricity Regulatory
Commission Act in 2017. Government of Nepal issued the
first power trading license to Nepal Power Trading Company
Limited, a subsidiary of Nepal Electricity Authority, on
January 16, 2022 for power trading both inside the country
and with the neighboring countries. New electricity Act
is in the Parliament for approval. Around 3000 MW of
hydropower projects are in advanced level of construction
and about 11,000 MW of hydropower projects of ROR,
Peaking ROR and storage types are in the process of signing
PPAs after their feasibility studies. Transmission lines and
substations of sufficient capacities are at different levels
of development for evacuating the power generated from
different hydropower projects in different timeframes.
Government of Nepal has prioritized electrification
to provide electricity access to 100% population by
2023, whereas Nepal has already achieved about 96%
electrification so far. There is seasonal imbalance of power
marked by the deficit during dry season months requiring
power import and the surplus during wet season months
requiring power export. Government of India has given
one-year approval for power export of 364 MW from 6
Hydropower projects so far through the Day Ahead market
of Indian Energy Exchange (IEX) from Nepal to India. Nepal
has been the first country in South Asia to start transaction
in Indian Energy Exchange since May 1, 2021.

BIMSTEC Solidarity
The Bay of Bengal Initiative for Multi-Sectoral Technical and
Economic Cooperation (BIMSTEC) comprises 7 Member
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States, namely, Bangladesh, Bhutan, India, Myanmar,
Nepal, Sri Lanka and Thailand. The Third BIMSTEC Energy
Ministers’ Meeting held on April 20, 2022 agreed to approve
the establishment of the BIMSTEC Grid Interconnection
Coordination  Committee (BGICC) to implement the
provisions of the MoU for Establishment of the BIMSTEC
grid Interconnection and its Term of Reference and directed
BGICCto conclude the BIMSTEC Grid Interconnection Master
Plan Study with the support of the Asian Development Bank
at the earliest and the BIMSTEC Policy for Transmission
of Electricity and BIMSTEC Policy for Trade, Exchange of
Electricity and Tariff Mechanism.

All these Member States are literally moving on a boat
together for some meaningful accomplishments with a
myriad of vivid aspirations to make BIMSTEC region the
best of all possible worlds in energy sector. There are
specialties this region is blessed with like diverse energy
resource endowment, humble and hard-working people
and, most importantly, their common willingness blended
with unshaken commitments to prosper in various spheres
by making best use of all available synergies. Despite
some challenges on our way to energy integration and
partnership, it is imperative that BIMSTEC Member States
should work together relentlessly with a clear blueprint
for future so as to provide a level playing field in terms of
power trading and a material acceleration toward a de-
carbonized economy. As compared to the roller coaster
pace the current world is running with in many realms
including that in the communication sector, we are moving
very slowly requiring momentum building gradually, step by
step, in energy sector through activism in master-planning
grid connectivity, its time-bound execution and, finally, the
transfer of power through the grid infrastructures among
the countries.

It has been a long journey to the BIMSTEC countries
since we signed the Memorandum of Association for the
Establishment of the BIMSTEC Energy Centre in Bengaluru,
India, in 2011, which is yet to be operationalized. Likewise,
as envisioned during the Second Energy Ministerial Meeting
held in Bangkok in 2010, a BIMSTEC Grid Interconnection
Master Plan Study needs to be commenced soon without
procrastination. The Master Plan is expected to identify
different transmission projects to be built in the matching
timeframes with the generation projects planned in
different BIMSTEC countries or matching with the bigger
table of demand-supply scenario in the respective countries.
References may even be drawn from other parts of the
world, too, including the one Nepal and India have worked
out in the form of a Transmission Master Plan for bolstering
grid connectivity between the two countries. The Master
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Plan should dwell on enough rationale from the economic-
and-financial viewpoints and be realistic enough as well
to trigger investments based on suitable implementation
and funding modalities that may be explored later. While
moving to an implementation level of the Master Plan, the
Member States may even think of some suitable models as
an experience sharing from other parts of the world like the
one the Southern African Power Pool (SAAP) is planning in
the form of a Transmission Infrastructure Financing Facility.
Our systems in the BIMSTEC region is characterized by
doomed power supply qualities, low levels of per capita
energy consumption, vulnerable stability and fossil-fuel
predominance, which have flagged urgency to ameliorate
them up to the mark. Our cooperation can then be regarded
with admiration and justified through real-time prosperity of
our peoples. The economic impacts of energy insecurity are
so severe that BIMSTEC should endeavor every possible way
to irreversibly block it on time through appropriate action
plans on energy cooperation among its Member States.

The importance of sustainable development in energy
sector cannot be undermined at all and we should develop
its sustainable framework, prioritizing renewable energy
production with emphasis on achieving carbon neutrality
for a future target. As for Nepal, this target has been set for
2045 as committed in the climate change summit, COP26,
held at Glasgow. It needs a coordinated action plan among
the BIMSTEC countries for the realization of their goals and
commitments with periodic monitoring and scrutiny. It’s high
time all the Member States show concerns for this entire region
and our future generations through responsible behaviors
towards what matters to climate change.

Nepal has tremendous hydropower potential which can be
regarded as a powerful treasure for this entire region. Our
generation is entirely hydropower-based, but we need to
harness it up to the optimum scale for the benefits not only
to our country but also to this region. The development of
this hydropower sector is the prime agenda of Nepal for
the expansion of its economy and the well-being of the
people. Hence the sector is long open to all investors inside
and outside through conducive laws, policies, rules and
regulations. As per the recent development in this part of
the world, the two Prime Ministers of Nepal and India have
agreed to make renewable energy production, hydropower
in particular, a cornerstone of their energy partnership
and Nepal may hope that this bilateral spirit shall broaden
beyond these two countries and the pollens of this
partnership will travel to other BIMSTEC countries, too, in
the course of time to cross-fertilize the various domains of
energy in picture. Any power sector cooperation at bilateral
level today between the two countries in this region should
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undergo transition to multilateral in future and there lies a
big scope for power trading among the member countries
with various power market products for long, medium and
short terms including the spot market and the forward
market products once the adequate grid interconnections
are accomplished.

Nepal’s hydropower potential is far higher than that
required for the domestic consumption. Nepal and India
have already agreed a transmission Master Plan for the
transmission interconnections between the two countries,
whereas one cross border transmission line has already
been operational at the rated voltage of 400 kV for
bidirectional power flow between the two countries and
the construction of the other one at 400 kV is on the verge
of imminent commencement in Joint Venture modality as
per the decision of Secretary-level mechanism of the two
countries. More number of transmission interconnections
between Nepal and India have been identified and planned
for future depending on the development of hydropower
projects in Nepal in various timeframes. Further, Nepal
has been the first country in South Asia to start day-ahead
transaction in the Indian energy exchange. With all such
success stories at bilateral level, it can be believed that
these developments in cross border grid connectivity and
power trading between Nepal and India can be extended
to other countries in the subregion and the region in
future through the transmission facilities built in the Indian
territory as provisioned in the Guidelines for cross border
power trading issued by India in 2018.

It’s painful to note that this part of South and Southeast
Asia, despite having abundant energy resources, has not
been able to alleviate poverty. We should utilize them up
to the optimum level to elevate our lifestyles and economic
development. In parallel, we have the responsibility to
pass these resources, after adequate energy production
and efficient consumption, in an unbroken chain all the
way down to the future. The 3E nexus between energy,
environment and economy is remarkably vital to achieving
sustainable economic growth in the region.

Over the past decades, this region has been conventionally
following the course of fossil fuel-based energy production
and consumption. This trend needs to be changed as much
as possible since it has enormously added stress on our
environment. Some welcoming steps have been observed
around the globe after the Paris Climate Change Summit
held in 2015 which has urged us to be concerned with
climate change issues along with national commitments
that require solid, time-bound action plans for their
effective implementation. It will certainly drag us to face
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a daunting challenge of maintaining economic growth and
reducing the greenhouse gas emissions both at a country
level and the regional level.

Nepal’s hydropower export to the Member States of
the BIMSTEC will benefit not only Nepal but also the
entire region for reducing non-renewable generation and
providing sustainability to some extent to system without
requiring the development of country-specific dedicated
reserves for combating intermittencies caused by increasing
penetration of solar and wind power. In this context and
given that feasible interconnections can be studied as well
as planned between India and other BIMSTEC countries in
the years ahead, the BIMSTEC Grid Interconnection Master
Plan Study, in addition to the operationalization of the
BIMSTEC Energy Centre and the power trading among the
BIMSTEC countries, is one of the important issues under
our energy cooperation.

The Member States need to identify the problems of the
BIMSTEC so as to be successful in its objectives and work
out the suitable remedial measures based on international
experiences and the experts’ advice. Periodic and regular
meetings are necessary to enable ourselves to analyze the
overall situation and monitor the progress on our initiatives,
thereby leading us toward course correction on time, if needed.

In the context of reality that SAARC is not performing
satisfactorily for geopolitical reasons, the BIMSTEC
solidarity is inevitably expected to boost cooperation
among its Member States on energy sector with a renewed
momentum. It is a pressing necessity for achieving energy
security and economic prosperity. BIMSTEC's future is also
the future of around 1.7 billion people living in its Member
States. It, however, demands trust building among us,
clarity on our future endeavors and sincerity of purpose
for addressing the critical issues the power sector of the
BIMSTEC members is grappling with.

India-Nepal Joint Vision Statement, 2022

Nepal-India water and power relationship supplemented
by rich civilizational history bears a great significance. There
are many success stories in generation, transmission and
power exchange and trending while coming down from past
to present. It has also led to tremendous possibilities for the
new avenues in power sector cooperation in future. India has
played crucial role in power sector cooperation with Nepal
in many ways. In other words, it seems to be an evolution in
the power sector through partnership of the two countries.

The two Prime Ministers of Nepal and India have issued
India-Nepal Joint Vision Statement on Power Sector on
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April 2, 2022 during the official visit of the Prime Minister of
Nepal to India. This may be considered as the blueprint for
the future of our power sector.

The Vision Statement has prioritized expeditious movement

on power projects and the initiatives of Nepal and India. It

has also paved the way for the expansion of cooperation

to include their partner countries under BBIN framework

and making renewable energy production a corner stone of

their energy partnership.

Some key contents of the Joint Vision Statement are

summarized as follows:

= Joint development of power generation projects in Nepal

= Development of cross border transmission infrastructure

= Bidirectional power trade with appropriate markets in
both countries

= Coordinated operation of the national grids

= Expansion of power sector cooperation to partner
countries under BBIN framework

= Making renewable energy production, hydropower in
particular, a corner stone of energy partnership, based
on respective national policies and respective climate-
change commitments

= |ndian investment especially into Nepal’s hydropower
sector to benefit both countries in various ways

= Nepal’s invitation to Indian companies to invest in
development, construction and operation of viable
renewable power projects, including in the hydropower
sector in Nepal, including storage-type projects,
including through mutually beneficial partnership

Though the Statement is of bilateral nature, adhering to the
principle of reciprocity, it has acknowledged commercial
interactions in the realm of power trading among the
BBIN countries which formed the South Asian Growth
Quadrangle (SAGQ) in 1996 for the sake of enhancing their
economic development in a sustainable manner. It can
be interpreted as India’s desire to strengthen its bilateral
relations with Nepal and the neighboring countries on ‘win-
win’ principle rather than to expand its influence in the sub-
region. As the idea of the Vision Statement was originated
by India, it is clear that it is driven not only by economic
initiative, but also by a geostrategic spirit to cultivate
larger engagement with Nepal in water resources and the
associated energy partnership to dilute the possible flood
of FDI contribution from China in Nepal’s power sector,
hydropower projects in particular in the context that China
is the third largest source of out bound foreign direct
investment and the owner of the largest foreign exchange
reserves (Du 2016, 33). In this regard, the Vision Statement
issued by Nepal and India, stressing the collaboration in
hydropower generation in Nepal, seems to be aspiring to
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create conducive environment for the Indian investment
in large scale hydropower projects in Nepal by indirectly
limiting the Chinese FDI which could have uncontrollably
found the entry into Nepal for the same. If China develops
some hydropower projects is Nepal, it will not find the
Indian market as India has already built the eligibility norms
in the Designated Authority’s Procedure for facilitating the
power import and export to block its power from reaching the
Indian market by not allowing any Indian entities to import the
power generated by a company in which there is involvement
of a third country which is land-bordered to India but that third
country does not have power sector cooperation agreement
with India. This has, of course, resulted in the situation that
will compel Nepal to consume electricity generated from
the Chinese company-involved projects within Nepal only
or, alternatively, it may even be exported to Bangladesh by
using the Indian transmission infrastructures.

After the Joint Vision Statement has been issued, visible
development has taken place as a matter of its positive
impacts on our initiatives. The blueprint has taken the
course of its implementation, and the positive vibes have
begun to sprout in power sector cooperation between the
two countries. Some illustrative events in this regard may
be recalled as follows:

¢ Generation: A Memorandum of Understanding (MoU)
was signed between NEA and Sutluj Jal Vidyut Nigam
(SJIVN) of India in May 2022 in the presence of two
Prime Ministers in Lumbini, Nepal to develop Arun
4 Hydroelectric Project with an indicative installed
capacity of 490.2 MW in JV modality between the two
entities.

e Transmission: Government of India approved the
foreign investment from Nepal in the development of
the Indian portion of the proposed second cross Border
Transmission Line, 400 kV New Butwal-Gorakhpur as
agreed for its joint venture between NEA and Powergrid
Corporation of India Limited (PGCIL) for the Indian
portion of the line.

¢ Trading: Indian Government granted concurrence to
Nepal’s 6 hydropower projects for the export of around
364 MW of power generated from them to the day-
ahead market of the Indian Power Exchange from the
ongoing wet season months of the year 2022. Some
more hydropower projects are in pipeline towards
India’s approval for export.

¢ Bilateral Mechanism: Formation of Joint Hydro Development
Committee (JHDC) is almost completed with the
representatives from both the countries for identification and
joint development of viable hydro projects in Nepal as agreed
in the 9 India-Nepal Joint Steering Committee meeting held
on 24" February, 2022 in Kathmandu.
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Prospects of Power Trade with India

Nepal and India have already engaged themselves in power
trading between the two countries. The power import and
export taking place through transmission links at various
voltage levels up to 400 kV. As Nepal has already been a
power surplus country during wet season months since the
last year 2021 and will be round-the-year power surplus
after some years required for commissioning of many
more hydropower projects under construction, we need

to develop more cross-border interconnections in different
timeframes for exporting power to India and Bangladesh
through India. Though Nepal-India Transmission Master Plan
has identified 11 high voltage transmission lines including
the already-in-operation 400 kV Dhalkebar-Mujaffarpur
transmission line between the two countries, the following
interconnections are going to be implemented under
priority as the study for them has been accomplished:

Gorakhpur — New Butwal 400kV D/c (Quad) line: being taken up by JV of NEA

Timeframe India — Nepal Cross-Border Interconnection

Apr'23 Sitamarhi — Dhalkebar 400kV D/c (Quad) line: being taken by M/s SAPDC
P (Developer of Arun-3 HEP)

2025-26 and POWERGRID

2026-27 Purnea (New) — Inaruwa 400kV D/c (Quad) line

2027-28 Bareilly — Lumki (Dododhara) 400kV D/c (Quad) line

In the context that India is the second largest coal importing
country, also having the fourth largest coal reserves in
the world, and that both Nepal and India have joined the
Paris Climate Change Agreement, 2015, which is a legally
binding international treaty, with their commitments for
net zero emissions in 2045 by Nepal and 2070 by India,
the importance of importing hydropower by India from
Nepal has increased a lot so as to cut the greenhouse gas

Mepal- Bangladesh
diplomatic relation
was established

Sub-Regional
Cooperation(BBIM)

SAARC Framework
Agreement for
Energy Cooperation
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Mol between

Nepal and
Bangladesh on
cooperation in the
field of power sector

emissions and contribute to the grid stability of India for
overcoming the intermittencies of increasing solar and
wind power in the national grid system.

Prospects of Power Trade with Bangladesh

The chronology of various events related to cooperation
in power sector between Nepal and Bangladesh can be
depicted as follows:

Ard IWG/SISC
Meeting between
Mepal and
Bangladesh
[wirtually)

1% IWG/ISC Meeting
between Nepal and
Bangladesh in
Kathmandu, Nepal

2021
(Sept 13-14)

2019
{(June 20-21)

2nd JWG/ISC
Meeting betweean
MNepal and
Bangladesh in Cox’s
Bazar, Bangladesh
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In the Joint Secretary/Secretary level 3@ meeting of Joint
Working group (JWG) and Joint Steering Committee (JSC)
on Nepal-Bangladesh Cooperation in the Field of Power
Sector held on September 13-14, 2021, pursuant to the
Article- IV of Memorandum of Understanding (MoU) signed
on August 10, 2018 between the Government of Nepal and
the Government of the People’s Republic of Bangladesh,
Bangladesh side had highlighted the need to expedite
the process to initiate power trading by Nepal Electricity
Authority (NEA) and Bangladesh Power Development
Board (BPDB). Bangladesh side, in the joint meeting,
also expressed that the power trading between the two
countries may take place from March 2022 (the envisaged
timeline, however, could not be met) within a range of 50
MW to 100 MW by selecting a company and fulfilling all
the pre-requisite issues (i.e., permission to be granted by
various Indian entities and existing contract amendment
with the Indian electricity suppliers).

Itwasagreedinthe 3 JWG meeting between Nepaland Bangladesh
that Nepal side designated Nepal Electricity Authority (NEA) and
Bangladesh side designated Bangladesh Power Development
Board (BPDB) to initiate the power trading by finalizing the trading
modalities, transmission system, regulatory issues and the
associated commercial terms and conditions.

As the Prime Ministers of Nepal and India have agreed
through the Joint Vision Statement on April 2, 2022
“to expand such cooperation to include their partner
countries under the BBIN framework subject to mutually
agreed terms and conditions between involved parties”,
Nepal and Bangladesh may initiate power trading through
the transmission network in the Indian territory as the
expansion of bilateral power trading between Nepal and
India and it needs some sort of agreement before that
among the three partner countries of the BBIN.

Regarding the exchange of power between Nepal and
Bangladesh through Indian Grid, Indian side stated in the
8t JC Meeting with Nepal that the matter of the tripartite
meeting among India, Nepal and Bangladesh, being beyond
the remit of the India-Nepal JSC/JWG bilateral mechanisms,
may be discussed by the two External Affairs Ministries of
India and Nepal separately. Accordingly, there is need to
hold this meeting as early as possible for allowing power
trading between Nepal and Bangladesh through Indian
territory as per the provisions of Section 8.6 of India’s
Cross Border Guidelines, 2018, which incorporates the
Provision of transaction across India as follows: “Where
tripartite agreement is signed for transaction across India,
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the participating entities shall sign transmission agreement
with Central Transmission Utility of India for obtaining the
transmission corridor access. Further, the transmission
system in India for transmission of electricity across the
territory of India under cross border trade of electricity
shall be built after concurrence from Government of India
and necessary Regulatory approvals.”

It means that, for the power trading between Nepal
and Bangladesh, a Transmission agreement needs to be
signed with Power Grid Corporation of India, the Central
Transmission Utility, by obtaining the concurrence of
Government of India for power transmission through
India. In this regard, NEA and BPDB may start discussions
and necessary preparations for finalizing the technical and
commercial conditions of the power trading through the
transmission network in the Indian territory before the
tripartite meeting is held.

Conclusion

Since Nepalis bordered to the South, East and West by India,
Nepal’s power trading with India and any other BIMSTEC
countries cannot be possible without India’s willingness
and support. The process of energy partnership needs to be
expedited between Nepal and India in the years to come,
and it may also be expanded to the BBIN subregion and the
BIMSTEC region. Besides building up mutual confidence
developing adequate
cross border transmission grid connectivity and policy

among the partner countries,

harmonization are essential factors to enhance cross border
power trading in an effective manner.

As India is playing very crucial role in promoting grid
connectivity with the neighboring countries and the cross-
border power trade, it is hoped that Nepal and India will be
closelyworkingtogetherinfuture notonlyinthe hydropower
development of Nepal, but also in the creation of a common
electricity market with the synchronization of two national
transmission grids in near future. The Joint Vision Statement
issued by the Prime Ministers of the two countries in 2022
has envisioned for the expansion of cooperation to include
their partner countries under BBIN framework and making
renewable energy production a cornerstone of their energy
partnership, which shall continue to grow for accomplishing
the national commitments of net zero emission by 2045
in case of Nepal and 2070 in case of India. Under the
prevailing conditions, there is an urgent need of fostering
and empowering our countries through grid integration,
energy innovation and transition, green economy, energy
security and energy conservation.
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ABSTRACT:

Earthquake's Damages in Upper
Tamakoshi's Head Works: Intake
Settlement & Its Repair Works

Since, UTK's Headworks is founded on 127m thick alluvium deposit, the great EQ-15 had induced many damages in the Joints
of various structures. Major effect was settlement of Intake up to 23cm with joint gap upto 5cm.Treatment of this settlement
and repair of joint was done with insertion swelling rubber sausage, expandable cement/sika mortar, placing of flexible
Sikadur tape protected steel plate on water-face were done. The effect of these repair resulted the minimum seepage along

this joint and hence the PROR pond full filled its objectives.

1. Background

An earthquake (Mw5.3), having epicenter at 21km NE
from dam site of Upper Tamakoshi (UTK) HEP hit the area
on 18Dec2014. It causes a differential settlement of about
20mm of Intake Block (IB) with respect to Right Abutment
(RA) /Ref.1/. Then 6 pegs (T1-T6) in both side of the joint
were installed and started to measure the displacement
(Fig. 1). The displacement of 54mm (T5-vs-T6) was reported
on 24Apr2015 /Ref.2/.

Right
A.t:mrnenl

:. ,. s,
'ri ’ “?‘ intake
,n”"r‘a; k
Ti:;uﬂ

Fig. 1: Installed pegs

A major earthquake of magnitude (EQ 15) (Mw 7.8 having
epicenter around 151km west of the project) of 25Apr2015
triggered the settlement and reported additional 50mm
vertical displacement /Ref.1/. The area experienced many
aftershocks and vertical displacement as well. The vertical
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settlement was 170mm on 02May2015 (Photo 1) and
was consistent one day before of the major aftershock of
12May2015 (ML 6.8, epicenter 10km towards west from
the dam site of UTK) /Ref.1/. Settlement was measured
as 215mm on 08Aug2017 /Ref.3/. with the latest vertical
settlement as 238mm on 06May2019 (T5-vs-T6).

Besides this major damage due to EQ 15, the UTK team
(Deputy Construction Manager: Raja Bhai Shilpakar, Design
Engineer: Jens-Uwe Roloff and Structural Engineer: Poul
Mikkelsen) inspected the concrete structures and the joints
at Headworks(Fig 2) visited site on 01Dec2016 and reported
following damages (Table 1) /Ref.4/.

Photo 1: Vertical settlement
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Fig. 2: HW Layout with Joints

Table 1: Damages on Joints due to EQ-15

It st [ Dplacement (mm] | R
" : -
| M. i [Vertikcal | Horizantal S
1[INTAKE BLOCK - RIGHT ABUTMENT 180-150 1215 [Water staps
1o |INTAXE BLOCK - RIGHT ABUTMENT [

LIFSTREAM APRON

2| INTAKE BLOCK - DIVERSION DA Mo differensial displacament was obsarved
3[DIVERSION DAM - LEFT ABUTMENT Mot yet constructe
A|INTAKE BLOCK - RKGHT CULVERT | 15] A5[joint append =10mm |
5| INTAKE BLOCE LEFT CULVERT | 15] 20[joint oppeed =10mm |
5| RIGHT CULVERT - SETTLING BASIN | 15] #0[joint oppend =10mm_|
T|LOFT CULVERT - SETTLING BASIM 1 15_ 20| jaint apgend =10mm |
B|HEADRACE TUNNEL-HEADRACE CULVERT 1 -1 B0 | jarind, o ppped sfllmm
9| HEADRACE CULVERT - INTERMEDNATE JCANT 30| 70 joint oppend =20mm _|
Mat wisble [Haplac emaent wers
10| HEADRACE CULVERT - POWER INTAKE e 12 2030 feruend a5 4045050
prawe o (¥, & 2§ later nn

FLUSHING CHUTE Mn};'rmmu displacement was oEdermed
12| IMTAEE BLOCE - DD'WAWHETREAM RETAINING | Mat E-:Il

e

That report /Ref.4/ only described the observed visible
damages to joints during site visit. Damages at upstream
the dam in the joints in the apron is also foreseen, but these
joints were not visible/reachable due to submergence/
inundation during (as river-level at 1976masl) site visit. The
concrete structures were also damaged in several places by
rockfall, but these damages are not included in that report,
although their repair is also required later on.

This paper focuses only for the "Repair of Damage in joint
no. 1i.e. "Treatment for Settlement".

2. Joint Repair Measures /Ref.4/

The majority of the joints between structural elements
of Headworks have suffered differential displacements
thereby resulting rupturing/tearing of PVC water-stops
in joints (Fig 2, Table 1). There is a distinction whether
the upstream part of the joint has moved into the water
stream or if it is the downstream part that has moved in this
direction.

To ensure water tightness, durability and allowance for
future differential displacements, the joints shall be
repaired by SIKADUR-COMBIFLEX SG system or similar.

The two sides of the joint shall be levelled, either by
grinding off existing concrete or casting new concrete. On
the .upstream side, there shall be a recess of 15mm depth
for the sealing tape and cover plate of stainless steel. In case
new concrete must be casted on one side, existing concrete
shall be removed to under existing reinforcement to ensure
proper connection between new and old concrete. However,
the application of the sealing system will differ from joint to
joint but in general can be summarized as described in the
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following steps.

= (Cleaning of all debris in and around joints

= Grouting of all joints to fill voids due to differential
movements.

= The preparation of the surfaces for application of the
sealing system shall be as shown in Fig 3,4 & 6.
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Fig. 3: Repair for Joints in Wall
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Fig. 4. Repair for Joints in Slab

= Application of sealing system
The application of the sealing system shall be performed as

VN A=A,
FIELL PLATE COWEREG
SONT SRS STRIEM

imak +)

shown in Fig 5.
Fig. 5: Installation of Joint sealing System

The sealing system consist of three elements:

1) Joint sealing compound applied in a prepared 20 mm
wide cut in the joint,

2) Sealing tape glued to both sides of the joint

3) Protecting plate of 8 mm stainless steel covering the
complete joint, fixed with bolts on the upstream side
of the joint

3. Repair Method for Joint 1

Joint no. I, which is the joint between the Right Abutment
(RA) and the Intake Block (IB) has suffered a vertical
displacement of app. 200 mm and it is un-sufficient to
repair with the abovementioned system only. For this joint
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an additional sealing system shall be installed.
Fig. 6: Joint Repair Work for Corner Portion (dimensions in mm)

On the upstream face of the joint between the IB and
the RA, and between the upstream aprons the SIKADUR-
COMBIFLEX SG system shall be applied. The sealing system
as shown in Fig. 3-6 is designed for 100 mm movement.

The second sealing system shall be installed in a vertical
drill hole from the top of the IB at the joint location, and
reaching down to the jet grout wall, approx 26 m. The drill
hole shall be with a diameter of 100-150mm and lined with
a socket as used for rehabilitation of sewer lines, to prevent
leakage of sealing compound into the open joint.

Alternatively, the joint shall be grouted before drilling the hole.

As sealing compound, bitumen shall be used, as this will
probably be able to accept future differential displacements
of the joint by bitumen grade with sufficient viscosity to
sustain some differential movements at low temperatures.
The sealing of joint 1 (i.e. between RA and IB) was
recommended by bitumen in inner line drill hole and
SIKADUR in front inclined drill hole through upstream apron
through a memo /Ref.5/.

After extensive/detailed investigation during field visit
Mr. Karl Heing Hoepfner (Concrete Expert) submitted a
final report on 300ct2017 with recommendation of three
possible options were recommended for repair of joint
1 between RA-IB with combination of JGC Wall repair,
injection of polyurethane, bentonite sealing, Sikadur
Combiflex jointing tape /Ref.6/. Based on the report, the
Lot-1 Contractor (Civil) was instructed for repair works (Site
Instruction HW-122 on 14Dec2017).

The following methodology was applied for the treatment
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works in order to seal the gap between RA-IB after rigorously

discussion & agreement between the Consultant (JVNL) and

Lot-1 Contractor.

= Drilling two vertical and one 80° inclined to the vertical
from top.

= Sealing of upstream face by sausage swelling rubber at
the depth of 20cm inside followed by filling of dry-pack
mortar from upstream.

= Filling the gap by non-shrinkage grout.

4. General Approach: Initial

As per the instruction given to Lot 1 Contractor via site

instruction (HW-122), the step-wise procedure of treatment

work was done as follows as shown in Fig. 7.

= Drilling of investigation bore hole (dia. 100-150mm),
vertical or nearly vertical, from the top joint with core
over the length of 26m.

= Seal the upstream face.

= Re-jet grouting the area in front of sheet pile, where,
previous JGC wall/column was possibly cracked.

= |njection of 1K Polyurethane via inclined bore holes from
the apron plate.

= |njection of 2K Polyurethane via investigation bore hole.

-
T

Investigation
borehole

—agt

2 K Polyurethane \

el —

Possible external seal

W Re-jel grouting in
front of sheed ple

Fig. 7: Treatment Procedures

4.1 Drilling Holes from Apron/Upstream

The apron area (upstream of the joint-1) was inundated.
Therefore, the only activity that the Contractor could start
was drilling of bore hole from top of the joint. So, the
Contractor started repair work at apron from 03Jun2018
after diverting the river through Dam Radial Gates 1 /2.
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Fig. 8: Drill holes for JGC repair/PUR insertion

The Contractor drilled 7 holes during 09-15Jun2018 (Fig.
8, Table 2). Position of top of the drill hole has slightly
modified in order to adjust possibly cracked at Jet Grout
Curtain (JGC) wall. Hole numbers TB-01 and TB-02 started
drilling from 7m and 6m upstream respectively.

Table 2: Details of drilling holes

Hole | Lengthi | inciination Date
o | depthm) | (dearees)” | isdmma) | PO Ramarks
TE 01 2 ) 11062018 | Fappair Jut-Grout | Mest JGC of E1 19805
TB 012 14.1 42 00062018 | Curlan (HEC) | post JGC ol B 19510
TR 03 62 3 13.06.2018
TE 04 70 43 062018 | jrjct
TR 05 56 [ 1406 2018 | Polyurethana
T8 08 52 1] 1506208 | (PUR)

TB 07 54 a8 15.06.2018

4.2 Repair JGC Wall

The repair of JGC wall was started on 10 June 2018
and finalized on 12Jun2018 (Photo 2). The parameters
set during grouting were similar to those adopted on
construction of JGC initially (35-40MPa water pressure,
1MPa cement grout slurry pressure, 1.5-1.6g/cc density of
cement slurry, 0.8 MPa air pressure, 15-20 rpm revolution of
grouting pipe with 7- 9cm/minute rising speed). Injecting
time was deliberately increased on the area near to already
established JGC wall so that possibly cracked JGC wall would
be properly repaired and filled.

o = -

Photo 2: JGC repair (Hole No. TB-01)

@ 3idb 9

® oy 33

@ 37l Q0K

Hole No. TB-02 was grouted on 10 June 2018 having total
cement consumption of 3600kg. Similarly, TB-01 was
grouted on 12Jun2018 with total cement consumption of
9100kg.

Although 5 holes were drilled for polyurethane grouting,
but it was not done due to Contractor's incompetence.

5. Resumption of repair work

After long discussion and correspondences, Consultant
issued a draft procedure for remaining treatment works on
07Jul2019 (Ref /7/).

5.1 Drilling Holes from Intake-top

Comply with the revised procedure, the Contractor drilled
3 holes from top of the intake at elevation of 1991.0masl
(Photo 3, Table 3).

'u%h-u -
Photo 3: Drilling of Hole No.3 at intake

Table 3: Details of boreholes
After finished drilling, the Contractor could not perform the
sealing of this joint as agreed procedure.

Hole No Langt[hn.l;]depm [dL:':'E::]uF\:r.t
to vertical)
1 222 90
25.0 90
255 80

5.2 Revision on Treatment Procedure

After long discussion and correspondences with Consultant,

the Lot 1 contractor agreed to resume the treatment works with

following procedure outlined below and presented in Fig. 9.

= Drill3 bore holes from top of the IB

= |nsert sausage of swelling rubber at 20cm depth inside
from upstream face

.



= Seal the upstream face by dry-pack mortar.
= Fill the joint by non-shrinkage grout through the bore
holes.

Fig 9: Revised Treatment Procedure

5.3. Insertion of Swelling Sausage and Dry-pack Mortar at
upstream Wall

The Contractor started inserting the sausage of swelling
rubber seal at 20cm depth by soft hammering as the
thickness of seal is slightly greater than the gap (i.e. gap
between the joint is around 50mm and size of seal is
25mmx120mm (wideXdeep)) starting from 1970.5masl
upward to 1991.0masl (Photo 4).The major properties of
swelling rubber seal are shown in Table 4.

Table 4: Details of swelling rubber seal (Ref /8/)

Description | Value | Description | Value
Elongation > 3.7 | Swelling > 475
Breaking = 385 | Repeated >333
Elongation water

immersion

swelling

The remaining gap between the rubber seal and the
upstream face was filled by dry-pack water cement sand
mortar (0.45:1:1) with compaction up to the elevation of
1976.0masl (Photo 5).

After sealing of joint at upstream face, the bottom of IB
was flushed via the drill holes No. 2 and 3. At the time of
cleaning, more water was coming through joint at apron
(i.e. at elevation 1970.0masl) due to water head of around

B -

5m since river water level was at 1973.5masl. In order to
clean the area properly, it was decided to insert the swelling
hydrophilic rubber seal (70mm dia. with circumference of
220mm) through the Hole No. TB-03 (Photo 6).

i L .

Photo 5: Filling the gap by dry-pack of cement-sand mortar

After so many trials, the swelling hydrophilic rubber seal (7m
long, dia.65mm) was inserted successfully inside Hole No.
TB 03 on 13Mar2019 with the help of angle of dimension
50mmX50mm (Fig. 10-11, Photo 7). The inserted length
of the rubber was 6m and was inserted to elevation of
1968.0masl.
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Photo 6: Inserting swelling rubber seal in Hole 3

The remaining length of 1m at top was sliced (made thin to
fit in gap of about 20mm) & then bended horizontally and
tightly inserted at depth of 20cm below the apron level to
join with the previously inserted swelling rubber seal. The
seepage water was then diverted to upstream end of the
rubber seal that means no seepage water was experienced
from the area where rubber seal was inserted.

Photo 7: Swelling hydrophilic rubber fixed in angle with sharp end

5.4 Grouting from top of the Intake

Grouting operation was started on 28Mar2019 and
completed on 28Apr2019 with total consumption of cement
of about 39ton. Summary of cement consumption along
with additives are presented in Table 5.

The total of 33ton cement (dry weight) was injected to the
gap between RA and IB to reach the elevation of around
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1978masl by 18Apr2019. The consumed volume of grout
was quite high in comparison to the presumed quantity. It
was suspected that the grout flowed through the backfilled
area downstream of the intake.

Photo 9: Dry-pack mortar capsule

After discussion, it was agreed to seal the Hole No. 1 by
dry-pack mortar with water, cement and sand (ratio of
0.3:1.0:2.0 (Photos 8-9). Total 68kg of cement was mixed
with 134kg of sand to prepare dry-pack mortar and inserted
through Hole No. 1 (Table 5). Grout was filled up to the top
of intake (elevation of 1990.77 masl on 27Apr2019, Total
consumption of dry weight of cement was 38.7ton with
additional 50kg cement to fill the gap in parapet wall.
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Table 5: Consumption of Ingredients (Ref /8/)

Hole no 1 283
Cement (Kg) 68.00 | 38,750.00
Water (Kg) 136.00 | 16,710.00
Perma Seal (Kg) 3,300.00
Dr. Fixit (Kg) 69.00
Sika-Intraplast EF (Kg) 387.50
Sika 2004 NS (kg) 387.50
Sand (Kg) 20.00

5.5 Sealing of Repaired Joint 1 from U/S

After proper sealing the joint 1 as described above, it is
necessary to cover the repaired joint 1 as shown in Fig.s
3-6 (Ref /4/)). The following procedures were implemented

|. Preparation of Joint

a. Chipping of concrete (250mmX15mm, wideXdeep) in
both side of corner so that in total, chipping of concrete
will be done in 500mm wide and 15mm deep.

b. Make groove (50mmX20mm, deepX wide) inside
already chipped concrete (500mm wide and 15mm
deep) in such way that joint shall lie in center of groove.

Il Filling of expandable mortar in crack beyond 5cm of
groove if crack opening is more than 15mm.

Il Filling of groove with PE backing rod of diameter 25mm.

IV After partial filling of groove by PE backing rod (dia.
25mm), fill the groove with Sikaflex.

V. Smooth the rough part of surface with epoxy mortar
so that installation of Perma expa tape (1mm thick,
400mm wide) shall be done smoothly.

VI Application of Perma high bound adhesive in 115mm
wide portion of concrete (both side of joint) so that
75mm wide edge portion (both side) of Perma expa
tape (400mm-wide) will be bonded with concrete
perfectly. Adhesive will be applied in such a way that
in 350mm of concrete (175mm both side of joint),
400mm of Perma expa tape tape (200mm both side of

For Corner, if the steel plate of both side of joint are
separate pieces (two 250mm wide and 8mm thick stainless

steel plate), one side of each steel plates will be bolted and
other edge (nearby joint) will be free for movement.
Pattern of bolt in one side of steel plate will be same like
previously adopted pattern.

Straight Cornér

Photo 10: Joint seal at Water face

6. Result of Repair work at Joint 1

During the Reservoir Impounding during 10-30March2020
(Photo 11), the water level at 8 numbers (six in dams and
two in joint no. 1) piezometers were measured. The results
of underground water level at piezometers (nos. 10 in joint
1) shows no significant leakage through this moved/settled
joint-1 even during Full Reservoir Level (1987.0masl) since
the average water level at this piezometers (nos. 10 joint 1)
only 1.16m higher than at other piezometer inside the dam
with 13.09m water head at Piezometer no. 10 (Table 6).

Table 6: Piezometer Reading during Impounding

Vil
Vil

joint) shall be installed so that tape at joint will become
concave upward.

Installation of Perma Expa 400 wide Tape (Photo 10).
Application of Perma high bound adhesive just above
the adhesive applied before installation of tape so that
tape will be bonded perfectly with concrete surface.
Installation of 250mm wide & 8mm thick stainless steel
plate in one side and another 250mm wide & 8mm
thick stainless steel plate in another side (fig 5) (for
corner it should form L-section shape (Fig 6)). (Photo 10).
One side of steel plates will be bolted and other edge
(nearby joint) will be free for movement.

B -

Piezo No. 10 |Piezo Mos. 1-6

oate ke at Joint-1 | at Dam
(at Elevation | (at Elevation

Upstream |Downstrea| yoc) 1om) | 1978.65m)

22Mar-2020 | 1986313 | 1960639 | 1973463 1972323
23-Mar-2020 | 1986831 | 1960.778 | 19736 1072 454
24-Mar-2020 1986.8M1 1969764 | 1973616 1972 444
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Photo 11: Reservoir at FSL 1987masl

6. Conclusion:

The Earthquake of 18Dec2014 initiated the displacement
RA-IB at Joint-1 (RA-IB). EQ-15 trigger further settlement of
Intake up to 23cm at Joint-1 along with damages on all joints
including cracks in concrete. By detail site investigation and
continuous revisions of repair methodology, the repair
works was successfully done with combination insertion
of swelling rubber sausage, non-shrinkage as well as
expandable cement mortar with admixture (e.g. Sika)
for sealing the gaps in joints and protecting by Sikadur

Tape with steel plate at water-face in front of joint-1. This
resulted very good water-tightness with negligible seepage
along the gap in joint-1 (that was also only from beneath
of foundation). It proved that proper investigation in time,
proper repair methodology brings the desire result for
repair work thereby full-filing the purpose of PROR pond. The
cost of this repair was claimed under CAR insurance policy.

7. References:

= Differential Settlement/Displacement at the Dam Site,
Factual Report and Recommended Remedial Measures.

= Dam Settlement Survey, Status per March 04, 2017 (ref.
letter 1276-JVNL-UTK).

= Deficiencies of building elements, their
investigation of deficiencies and
rehabilitation (appendix81).

= Earthquake damages to Joints and proposed repair
measures, Jan 2017, JVNLS

= Registration of damages after the EQ-15 at Headworks UTK.

= Deficiencies of building elements, their cause,
investigation of deficiencies and suggestions for
rehabilitation (appendix89- 91).

= Draft Procedure for Sealing Joint Between RA & Intake

= Test Report of Swelling Rubber

= Treatment works of right abutment and intake block,
Report to JVNL

cause,
suggestions for
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Milan Dahal

Manager
Nepal Electricity Authority

Introduction

Nepal consists of diverse geographic features, from parts
of the Indo-Gangetic Plain to the high mountains of the
Himalayan range. Nepal has five bioclimatic zones (tropical,
subtropical, temperate, subalpine and alpine nival),
accommodating rich floral and faunal biodiversity. Nepal’s
projected population in 2021 is 30.37 million, which is
multi-ethnic, multi-cultural and multi-lingual (CBS, 2021).

Nepal is a developing country with a poor economy and
having annual GDP of US$ 33.66 billion and per capitaincome
USS 1190 in 2020 AD'. However, Nepal is also one of the
fastest growing economies. Several development projects,
including roads, railways, hydroelectricity, irrigation, and
drinking water projects, have recently been completed, are
under construction or are in the planning phase. Therefore,
environmental and social impact assessment is crucial for
sustainable development of the country.

Nepalis the world’s second richest country in terms of inland
water resources availability with as many as 6000 rivers
and tributaries. Hydropower Development Policy (2001)
states that Nepal's potential for hydroelectricity generation
has been estimated to be 83,000 megawatts. Among the
development projects in Nepal, hydroelectric projects are
a main priority for the Government of Nepal for economic
growth and prosperity of the country.

Nepal has the potential to significantly contribute to

providing environmental services to the South Asian region
by delivering clean, renewable energy while mitigating
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Public Participation in Impact
Assessment: Experiences from Nepal

climate change (Gunatilake et al, 2020). This paper focus
on public participation in the Impact Assessment (lIA) of
hydroelectric projects in Nepal, considered over the two-
decade period between 2001 AD ftill present during the
Covid-19 pandemic.

Impact Assessment Practices in Nepal

In Nepal, the concept of IA was introduced in major
infrastructures projects in the 1980s. Initially, it included a
chapter on environmental impact assessment in feasibility
study reports of development projects.The Government of
Nepal put forward the Environmental Assessment Guideline
in 1993 and then, for the first time, the Environmental Impact
Assessment (EIA) study of Kaligandaki A Hydroelectric
Project was carried out by the Nepal Electricity Authority.

The Government of Nepal (GoN) enforced the Environmental
Protection Act (EPA) of 1996 and the Environmental
Protection Rules (EPR) of 1997 that established the IA
system for developmental projects. The Nepalese laws
categorizedtheimpactassessmentinto Initial Environmental
Examination (IEE) and Environmental Impact Assessment
(EIA). Depending upon the nature and size of the project,
IEE or EIA became legally mandatory for development
projects. For example, an IEE became mandatory for a
hydroelectric project having an installed capacity between
1 megawatt to 50 megawatts and an EIA became mandatory
for a hydroelectric project of over 50 megawatts of installed
capacity. The report approval authority is the Ministry of
Energy, Water Resources and Irrigation in case of an IEE and
so on, the Ministry of Environment for EIA.
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In Nepal, 100 EIAs of 12 different sectors of developmental
projects have been approved between the enforcement of
EPR in 1997 and 2010. Among them, the highest number
(25) has been conducted in the hydropower sector (Bhatt
and Khanal, 2010). In order to revamp and align the
national environmental and social safeguards with good
international industry practices, the GoN prepared the
Hydropower Environmental Assessment Manual 2018 in
line with the EIA Guideline and EPR.

In countries like Nepal where socio-economic development
is often considered paramount, debates sometimes arise
that the IA system hinders the development process.
Some project proponents were reluctant to fulfill legal
requirements of IEE/EIA.?

After two decades of impact assessment practices in Nepal,
the GoN realized that it was time to revise the environment
protection laws and promulgated the Environmental
Protection Act of 2019 (EPA 2019) and the Environmental
Protection Rules of 2020 (EPR, 2020). The current
environmental laws have expanded impact assessment
into three categories, i.e., the Brief Environmental Study
(BES), the Initial Environmental Examination (IEE) and
the Environmental Impact Assessment (EIA). Moreover, a
Strategic Environmental Analysis (SEA) for the proposed
sectoral policy, plan or program has been endorsed in the
new act and rules. IA report structures and assessment
procedures including public participation have been also
elaborated.

Public Participation in Impact Assessment

The national purposes of Public Participation (PP) when
developing EIAs were formulated in 2001 and are: (i)
bridging conflicts and avoiding hostilities; (ii) win public
support through transparent negotiations, which speed up
the development process by avoiding delays and problems;
(iii) create local feelings of ownership; and (iv) improve
identification of mitigation measures (DoED, 2001). This
applies to all sectors, however, public participation is more
important in hydroelectric projects because of public
rigorous concerns.

In the Nepalese EIA system, PP in impact assessment is
mainly incorporated in three stepwise ways during the
course of IA report preparation: 1) a public consultation
meeting with stakeholders and local project affected
people; 2) a public notice publication calling for comments
and opinions from stakeholders and local project affected
communities on the proposed project features; and 3) a
public hearing program at the project sites.
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Basically, in each of these steps, two things are carried
out, namely, 1) project information dissemination from
the project proponent to stakeholders and project affected
communities; and 2) the collection of comments and
opinions on the project features and possible alternatives.
As per the EPA 1996 and the EPR 2020, a public hearing
program was mandatory only for EIA and not for IEE.
Enforcement of the EPA 2019 and the EPR 2020 has made it
compulsory to conduct a public hearing program in at least
two different places within the project area for all of kinds
of impact assessment (BES, IEE and EIA).
1) Public Consultation Meeting
In the first phase, during the preparation of the
Terms of References (ToR) in case of an IEE study or
a scoping document and ToR in case of an EIA study,
a number of consultation meetings representing the
project affected communities and stakeholders are
conducted at project sites in order to identify issues to
be considered in the impact assessment. Generally, the
preferred group size of the meeting is 7 to 12 people.
Separate meetings are conducted focusing on women,
vulnerable people and indigenous people. Vulnerable
people are, for example, those who are Dalit (the
socially downtrodden by the Hindu caste system),
landless farmers etc. Some separate meetings are also
conducted to particular stakeholders, for example,
forest users, irrigation canal users etc.

In the second phase of an IEE or EIA study, similar kinds
of meetings are conducted that extensively cover more
and more of the project areas, geographically as well as
more social strata of the project affected communities.
In these meetings, study team attempts to figure out
the likely impacts of the proposed project, possible
alternatives to avoid negative impacts and mitigation
measures to minimize the impacts.

In meetings of both phases, minutes of meetings are
documented by the study team and attached to the
appendices of the IEE or EIA report as records for the
future. Photographs and audio-visual recordings of the
meetings are also captured.

2) Public Notice Publication
During the preparation of the scoping document and
ToR for EIA study, a public notice is published in a local
newspaper to inform the local people and stakeholders
about the proposed project and solicit their comments
and opinions on issues of the impact assessment
within 7 days. In case of the ToR for an IEE study, such
a public notice is not mandatory and is hence generally
not published. During the preparation of an IEE or EIA
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report, a similar kind of public notice with a 7-day term
is published in a local newspaper. People can send their
comments and opinions in written or by email to the
project proponents or the study team. Moreover, the
IEE or EIA report must include recommendation letters
with the comments and opinions from each of the
project affected municipalities.

3) Public Hearing Program

Before the enforcement of the EPA 2019 and the EPR
2020, a public hearing program was mandatory only for
an ElIA study and it was generally organized as a full day,
open air program with hundreds of participants from
local communities depending on the size of the project
affected areas and population. The public hearing program
used to be more formal, with a one-way interaction from
the speakers to the audience, often influenced by
politicians diverting the attention from the real issues
of impact assessment of the proposed project.

As per the EPA 2019 and the EPR 2020, a public hearing
program must be conducted at least two times at the project
areas. However, in meantime, the Covid-19 pandemic
restricted gatherings of people in order to conduct public
mass hearing programs. During the easing of the pandemic
restriction, local administrations allowed to conduct public
hearing programs not exceeding 25 participants in each
program. Hence, we conducted public hearing programs for
the impact assessment of some hydroelectric projects and
transmission lines.

In this context, the trend of the public hearing program
has changed in Nepal. Now, public hearing programs are
conducted in series, usually one program in each project
affected municipality with the participation of 20 to 30
people. Though this trend increased the time and cost of
the impact assessment, a series of public hearing programs
in smaller groups is more effective and meaningful.

Problems and Challenges

The PP practice in EIA in Nepal in relation to hydroelectric
projects is executed top-down compared to other international
experiences. The minimum legislative requirements for PP,
which ensure that citizens are heard and consulted, are not
met because the enforcement of these requirements fails.
Regulatory changes have to be made for improving the PP
process in EIA (Munch-Petersen, 2017).

In fact, regarding PP in the IA of hydroelectric projects and
transmission lines in Nepal, there are problems to achieve
meaningful participation covering or representing more
and more project affected communities. There are several
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reasons for this. First of all, the difficult mountain terrain.
Secondly, the scattered human settlements in rural areas. In
addition, there are two unfavorable seasons, the monsoon
rains in June-July-August and the cold winters in December-
January-February.

Another complicating factor is the level of illiteracy and
the poor socio-economic conditions of the people in rural
areas. Moreover, PP has to deal with a wide variety of
ethnic groups, speaking a wide variety of languages while
Nepali is official language of the PP meetings. In some
areas, there is a still existent feudal system, coupled with
a male-dominated society in which women have less voice,
and a prevalent Hindu belief system that creates specific
vulnerable, marginalized groups such as the Dalit. Finally,
local, regional and national political influences can create
barriers for effective PP. Amid all these problems, achieving
meaningful public participation is challenging in impact
assessment in a country like Nepal.

Discussion

During the four-decade journey of IA in Nepal, the EIA
system has gradually evolved and is now well established.
As an integral and vital part of IA, PP is being elaborated
and advanced to achieve meaningful participation. On the
other hand, in the Nepalese EIA system, it normally takes 1
to 3 years to complete an EIA of a hydroelectric project. EIA
is sometimes criticized for hindering the development of
the country. More PP in impact assessment is considered a
burden in terms of cost and time for the project proponent.
The internet provides the space to connect the decision-
makers and the stakeholders, and its potential should
be explored (Fung and Fischer, 2021). The increasing
accessibility to internet and the use of social media in
developing countries like Nepal can be introduced into
the EIA system of Nepal, and this would help to achieve
meaningful PP in IA.

Conclusions

In the past two decades between 2001 AD and the Covid-19
pandemic, Nepal has leaped forward in hydropower
development. At the same time, impact assessments (IEE/
EIA) of hundreds of hydroelectric projects and transmission
lines were carried so far in Nepal. PP always remained
challenging in Nepal because of various problems and
limitations. However, it is now slowly being elaborated and
advanced. In the coming years, the internet and social media
as well as the changes in the Nepalese society itself and
better road networks will make PP easier and more effective.
The |A practice should encourage achieving meaningful
public consultation with continuous improvement so that
sustainable development could be assured.
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The distribution system of Nepal Electricity Authority
(NEA) mainly consists of medium voltage 33 kV and 11
kV and low voltage 400/230 V distribution networks. To
supply consumers there are 11 kV feeders with 11/0.4 kV
distribution transformers. In FY.2020/21 the total number
of NEA consumers reached to 4.53 million from the number
4.22 million with an increment of 7.37% and expansion of
rural line network was about 3.26%. As per annual book
published by NEA, Distribution and Consumer Service
Directorate in FY.2020/21, annual unit consumption per
consumer was increased from 1,342 units in FY.2019/20
to 1,424.49 units in FY.2020/21. Per capita consumption
was increased from 218 units in FY.2019/20 to 246.56 units
in FY.2020/21. The White paper published by Ministry
of Energy, Water Resources and Irrigation dated 8 May,
2018 planned to consumed 700 units within five years.
It is necessary to ensure that there is reliable supply to
consumers to meet ongoing growth.

738 km of 33 kV line, 2,458 km of 11 kV line and 7,653 km
of 400/230 V line were added in the national distribution
network in FY 2020/21 totaling 6,046 km 33 kV line, 41,81
km of 11 kV line and 128,018 km of 400/230 V line. In
rural areas long distribution lines often cause a significant
voltage drop, poor voltage regulation, poor power factor,
high losses, poor efficiency, overloading and less reliability
for continuity of supply. The total loss of NEA distribution
network was 10.28% in FY.2019/20 and 11.64% in FY.
2020/21. The historic NEA system loss for last ten years
have been tabulated as below in table 1.1.

B -

Reactive Power Compensation using
Shunt Capacitor in 33/11kV, 16 MVA
Distribution Substation

Table 1.1.
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(Source: NEA, A Year in Review F.Y.2020/21)

At present one of the main challenging tasks for NEA is
to reduce technical and nontechnical loss in distribution
networks. Reducing technical losses in distribution system
will limit the associated economic burden and improve
NEA’s financial performance. At present NEA is initiating
distribution loss reduction activities to address the technical
key issues for technical loss reduction by analyzing the
following factors:

e Use of capacitor banks

e Use of smart meter and meter calibration

e Distribution Transformer Management System

e Replacing overhead ACSR conductors by 11kV XLPE
covered conductors.
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Standard Distribution Voltage

In NEA distribution network distribution voltage shall be
maintained within the range defined by NEA Grid code.
The standard distribution voltage as per NEA Grid code has
been tabulated as below in table 1.2.

the highest loss percentage of 30.79%. Cumulative loss
of Malangwa Distribution Center (DC) was 32.14% in FJY.
2020/21.

Malangwa Distribution Center, Distribution (33/11kV)
substation status is tabulated as below in table 1.3

Table 1.2.
Nominal Voltage Lowest Voltage Highest Voltage
230V 213V 42V
400V/230V 380V/219V 420V /242V
11kv 10.45 kv 11.55 kv
33 kv 3L.35kV 34.85 kv
Percentage Limits -5.0% +5.0%

Table 1.3
Name of 11kV Length of feeder Total Status
Feeder (km) Capacity
Malangwa 33
Gramin 184 16 MVA | Existing
Kaudena 258
ChameliMai 50

Voltage regulation is the crucial parameter of the power
system as it determines the quality of power supply to
customers. In distribution network it is desirable to maintain
system voltage in the range of permissible limit of 5% limit.
The voltage drop from the supply point to the customer
interface depends upon on various factors such as demand,
length of line, size of conductors and power factor. But due
to the longlength of distribution feeders there is a significant
voltage drop, poor power factor and high technical loss in
NEA distribution network. Installation of capacitor bank in
various strategically located distribution substations helps
to improve voltage profile and reduce technical loss.

Use of capacitor Banks

Shunt capacitor banks are mainly installed to provide
capacitive reactive compensation power factor correction.
The primary proposed of capacitor is to reduce the maximum
demand. In general using capacitor banks in a distribution
system ideally performs the following functions.

e Reduces the line current of the system

e Reduces system loss

e Improves the power factor

e Improves the voltage level of load

e Provides fast switching to prevent voltage excursions

A shunt capacitor draws almost fixed amount of leading
current which is superimposed on the load current and
consequently reduces reactive components of the load
and hence improves the power factor of the system. From
maintenance point of view capacitors require very little
maintenance since there is no moving parts to wear out.
If high voltages, harmonics, switching surges, or vibration
exists, fuses should be check more frequently.

Case Study: Power factor correction using shunt
capacitor bank at Malangwa, 33/11kV, 16MVA,
Distribution Substation

Out of the total loss of NEA, Distribution system in FY.
2020/21, Province 2, Provincial office Janakpur contributes
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(Source: NEA, DCSD, A Year Book, F.Y.2020/21)

The following data were obtained from Malangwa 33/11
kV Substation to design capacitor bank for power factor

correction.

Daily Log sheet
Design and calculation of capacitor bank size at 33kV Bus in
distribution substation.

ABEY RAAIN 16/ Log Sheet data (dated 207E-12-14)

TIRE EWw Y PAWA RAWAS PF
100 Z0.88 159.8 B.27 F.03 0BS5S
2:00 3022 153.6 R4 k] 0.BS

1:00 W67 1479 7.EST &, 60 0. BS
A00 0. 02 14 foL2 -] D850
S0 31.3 145 F.AGL 5. G8 0BS5S
L ele] 31.59 120 L] e 5.58 0BS5S
00 b1.50 111.7 6,102 5,10 0. 851
00 31.51 1196 6. 538 5. 506 0. BS
R ] 31.53 113.7 B 20s 5.2 OLES
pLeiele] 31.53 10.3.3 5. G0 4.8 0BS5S
11000 3028 G703 3.515% 2.99 0.851
12500 1.1 1262 &, 906 507 0. BS
1800 ¥1.3 a0.58 b 7 3,22 0. 851
14000 3016 144.03 F.524 4 0.851
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TRANSFORMER RATING 16 MVA
TRANSFORNMER REACTANCE 8.6 %
VOLTAGE 33 KV
PRESENT MAXIMUM LOAD 8.19 MW
PRESENT MAXIMUM MVA 9.634 MVA
POWER FACTOR (MAXIMUNM LOAD) 85 %
DESIRED POWER FACTOR 99 %
DESIRED MVA DEMAND 8.273 MVA

The size of capacitor required is determined from the MVAR
at the two values of power factors are as follows:

MVARL AT 85% POWER FACTOR 5.073 MVAR
MVAR2 AT 93% POWER FACTOR 1.169 MVAR
CAPACITOR RATING =MVAR1(UNCORRECTED)-MVAR2(CORRECTED) 4 MVAR

By installing power capacitors and increasing power factor
up to 99%, apparent power is reduced from 9.634 MVA to
8.375 MVA (Reduction of 8.67%).

CHECK CALCULATION FOR AFTER INSTALLATION OF 4 MVAR CAPACITOR BANK
FOR MAXIMUM LOAD CONDITION

MVAR2(CORRECTED)=MVAR1({UNCORRECT)-CAPACITOR RATING 1073 MVAR

MVAR2=SQRT( (MW)2+{MVAR)2) 8.26 MVA

POWER FACTOR =PRESENT LOAD/MVA DEMAND 09915
9.15%

CHECK VOLTAGE RISE

9% VOLTAGE RISE = (CAPACITOR MVAR *% TRANSFORMER

REACTANCE)/(TRANSFORMER MVA) 215%

The voltage rise due to capacitors is around 2.15%

FOR MAXIMUM LOAD CONDITION

PRESENT VOLTAGE 29.54 KV
% VOLTAGE RISE 2.15 %
THEREFORE IMPROVED WVOLTAGE 30.18 KV
LINE CURRENT REDUCTION

% LINE CURRENT REDUCTION 14.14 %
FOR MAXIMUM LOAD CONDITION

PRESENT CURREMNT 188.3 A
PRESENT POWER FACTOR 0.85
IMPROVED POWER FACTOR 0.9915
REDUCED CURREMNT 161.67 A
REDUCTION OF POWER LOSSES

% POWER LOSSES 73.72 %
%% LOSSES REDUCTION 26.28 %

Therefore there is 26.28% losses reduction in the system

After installing 4AMVAR shunt capacitor bank there is 26.28%
losses reduction in Malangwa distribution system.

Conclusion:

The result obtained from the above case study shows that
installation of one number of 4MVAR capacitor bank with
necessary bay, bus bar arrangement, control and protection
work at Malangwa 33/11kV, 16MVA distribution substation

will not only improve the power factor and voltage profile
but also has benefit of reduction in line current and power
losses in distribution system. Thus Malangwa substation
can take some more loads. When a bank of 4MVAR is to
be installed at 33 kV 3 phase system there shall be three
capacitor units connected in series and six of such series
combinations are connected in parallel to meet up 1.33
MVAR demand per phase.

By installing shunt capacitor banks and increasing power
factor upto99%, apparent power is reduced from 9.634 MVA
to 8.375 MVA (Reduction of 8.67%) and voltage regulation of
system is improved from 29.54 kV to 30.18 kV at maximum
load condition. The voltage rise due to capacitors is around
2.15%.While deciding the size of capacitor bank on any bus
it is necessary to check the voltage rise due to installation
of capacitors under full load and light load conditions. It is
recommended to limit the voltage to maximum of 3% of
the bus voltage under light load conditions. There is 26.28%
losses reduction in the system.

Rapidly growing electric power industries develop many
reasons for system instability. Therefore in order to supply
reliable electricity to consumers, installation of shunt
capacitor at 33/11 kV distribution substation has proposed
for controlling the level of voltage supplied to the customer
by reducing or eliminating the voltage drop in the system
caused by variation in load.
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Abstract

After decade’s long power crisis, Nepalese power market has entered a paradigm shift. A new paradigm where we are now
talking about energy surplus, demand generation in the country, export, market expansion, and regional grid connectivity.
We have many tried-and-tested products and procedures out there globally to adapt to our market. However, this phase is
very critical and there are challenges of all kinds ahead because whatever we choose to adopt shall act as a path-setter for
the upcoming decades. Therefore, we need to properly speculate our steps ahead while designing our power market.
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1. Background

Nepalese power market has seen many ups and downs. The journey from being power deficit to power surplus was not an
easy ride. The whole country has its own share of woes throughout this journey. The situation has eased somehow. However,
in my views, this is about right time to speculate whether we are heading towards the right path or not. For this study, let us
explore the journey of Nepalese power market from pre-surplus period to seasonal surplus period and the policy changes
that it has elicited.

1.1 Pre-surplus period

Key highlights of this period can be pointed out as unbearable power cuts; Nepal Electricity Authority (NEA)’s deteriorating
financial health, raged public and relentless approaches towards mitigation of power crisis.

For simplicity’s sake, let us refer to the time period prior to Baisakh 30, 2075 (May 13, 2018) as pre-surplus period. This
day marks one important milestone because this was the day when the energy demand equaled supply throughout the
country and Nepal officially became load-shedding free nation?. In 1911, Nepal’s first ever hydropower plant i.e. Pharping
hydropower plant was built with sole purpose of generating electricity to lighten up households. Since then, many projects
came up but the demand also increased alongside resulting in to power crisis in the country. Back in late 1990s, need
for projects that could secure the base-load power was realized which led to construction of Kaligandaki “A” Hydropower
Plant. Commissioning and operation of the project had contributed significantly to reduce demand-supply gap. However,
after that, no project of that scale was built in the country except for Middle Marsyangdi Hydropower Project (70 MW) in
2008. Therefore, the project alone could not address the rising power demand thus, after few years, load-shedding problem
bounced back to the peak in the country. For many decades, focus remained on harnessing the hydropower generation
potential to suffice for domestic consumption. Fulfilling electricity need was all that mattered. As a result of which, every

! https://kathmandupost.com/money/2018/05/14/entire-country-is-now-free-of-loadshedding
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decision, policies, regulations were built around this concept. For instance, aggressive advocacy for foreign and domestic
investment in hydropower projects, policies for tax subsidies, making way for private players in the field, subsidized customs
tariff for hydropower equipment, hype towards owning generation license, etc. are some of the major consequence occurred
solely out of the “deemed charm” of hydropower generation during this period.

Consequently, gradual rise in demand for more power created a paradigm shift and focus was then shifted towards the
transmission line issues. Inter-linkage between generation and transmission became the topic of discussion for next few
decades. Transmission network congestions, projects commissioning issues due to absence of transmission lines were
speculated. Therefore, the urgency of expansion and development of proper transmission network was humbly realized.
To address the rising transmission network issues, concept of Take-and-Pay provision based Power Purchase Agreements
(PPAs) became effective. This led to many heated discussions on PPAs’ bankability and liability of NEA to develop adequate
transmission networks in the country.

In Falgun 6, 2072 (i.e. February 18, 2016), Council of Ministers of Nepal approved the “Action Plan on National Energy Crisis
Prevention and Electricity Development Decade, 2016” which brought in the concept of developing 10,000 MW of power
in 10 years. It was followed by a White Paper, 2075 introduced on Baisakh 25, 2075 (i.e. May 8, 2018) which increased the
target to 15,000 MW of power in 15 years. Both of these documents intended to facilitate private power producers by
converting Take-and-Pay based PPAs into Take-or-Pay based PPAs in order to make PPAs bankable by off-taking the financial
risks of private power producers by NEA vis-a-vis to promote more generation. While on the other hand, NEA was laden with
financial burden of paying even though it was unable to off-take the power due to transmission network congestions.

1.2. Seasonal Surplus period

Key highlights of this period can be pointed out as onset of energy export, expanding power market dimensions and NEA
becoming profit generating entity.

Lately, the country’s power market scenario has changed significantly. However, we still cannot assert that the country is
completely energy surplus as we are still bound to rely on imported power during dry season. For the sake of discussion, let
us assume that this is the era of energy surplus in this study and discuss the changes it has brought with it.

The private sector intervention in power generation commencing from the year 1996 A.D. has played a significant share in
mitigating power crisis in the country. In fact, the current national installed capacity of 2190 MW of power has 48%, 30%
and 22% contribution from private sector, NEA and NEA subsidiary companies respectively. Also, the Fiscal Year 2078/79 (FY
2021/22) carries more significance due to the commissioning of the much awaited national pride project, Upper Tamakoshi
Hydropower Project having installed capacity of 456 MW.

In last Fiscal Year 2077/78 (FY 2020/21), Nepal had to spill 500 MW worth 5 billion Nepalese Rupees due to absence of
proper market?. We have always had notions that there will be market; power will be either consumed in the domestic or
in neighbouring market, it’s just that we need to exploit our huge hydropower potential. It has been just a while that we
have started promoting energy consumption in the country. People are still dubious about energy security thus, transition
towards electrical appliances or vehicles did not happen as swiftly as was anticipated. We should admit that we were just
not prepared for the sudden surplus scenario. Our presumption failed and the same issue of market led to discontinuation
of signing of PPAs especially for Run-of-River (ROR) schemed hydropower projects. Again, presumption was made that too
many ROR projects in the system will recur the spill situation. Thus, it was decided that PPAs should be stopped for ROR
projects. While it’s true to the extent that there should be assurance of consumption of power if we are to generate more
power. However, we should understand that power generation and consumption strategies/policies should be harmonized
to attain energy security. As of FY 2078/79 (FY 2021/22), 358 projects having combined installed capacity of 6375 MW have
signed PPA with NEA. Out of those, 226 projects having combined installed capacity of 4844 MW are under construction
phase which is a very nominal quantum as compared to the huge generation potential of Nepal. Therefore, NEA being a single
buyer in the country, discontinuation of signing of PPAs by NEA means discontinuation of power project development. In few years’
time, when the demand increases subsequently and new market opens up, we might be running out of projects and the same
power crisis situation might recur. So, it might be worth pondering upon while talking about the future scenario of power market.
Also, the discussions over extending the quota for Take-or-Pay based ROR projects needs some critical assessment to draw win-win
situation for both NEA and IPPs because, as in the past, it might grow generation but NEA's financial health may degrade.

2 hitps://myrepublica.nagariknetwork.com/news/nepal-wasted-electricity-worth-rs-5-billion-last-monsoon-owing-to-low-domestic-consumption/
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2. Recent Development
While talking of the surplus scenario, it might be worthwhile looking into the recent development that shall mark the history
of Nepalese power market:

From Baisakh 18, 2078 (i.e. May 1, 2021), NEA started buying power from Indian Power Exchange (IEX)’s Day-Ahead
Market (DAM) after it got the approval from Designated Authority of India on April 30, 2021 to buy up to 350 MW of
power via this platform. This plays an important role even in the scenario where Nepal already has G-G and bilateral
arrangements for power import functioning through many decades because this intervention allows us to experience
the nuances of modern power market. Also, discovering 96 different prices for 96 time blocks of 15 minute each in
a day as provisioned in Day-Ahead platform is also an interesting part. This is one good opportunity to keep track of
competitive liberal power market.

On November 2, 2021, Nepal got approval for the selling of 39 MW power via DAM platform of IEX3. This was the most-
needed, most-anticipated and probably the only long term vision of Nepalese power sector visionaries. But since dry
season was at onset for the year 2021, Nepal could not fully utilize the opportunity. However, it is worth mentioning
that even during the short period of time of selling power (i.e. November 3, 2021 to December 7, 2021), Nepal was
able to earn around 13.5 Crore Nepalese Rupees. From June 2, 2022, Nepal started exporting altogether 364 MW of
power using the same platform®. In the month of June alone, Nepal was able to earn 1.72 Arba Nepalese Rupees. The
anticipation we had concerning tremendous power potential of Nepal has been materialized with this success. Therefore,
this development has marked the vital spot in history of Nepalese power market. Nepal has more potential than the
needs it will have in upcoming few decades. Selling of power has additional benefits tied to it such as optimization of
resources and contribution towards global de-carbonization goals.

Nepal achieved one more milestone on May 6, 2022 when NEA floated a bid for sale of 200 MW of power generated
from hydropower projects®. Because of single buyer nature of Nepalese power market, the targeted buyers were open
access consumers, regulated utilities, DISCOMs and traders from India. The market responded well to this initiation.
While sadly the bid was called off post-evaluation stage, however this can still be considered as a good sign. This is more
of an assurance that there is market out there if we are to sell power in future.

On April 2, 2022, Joint Vision Statement on Power Sector Cooperation® was issued by the Prime Ministers of Nepal
and India which pledges to jointly develop power projects in Nepal, to develop transmission network, to facilitate
bidirectional power trade among two nations, harmonization of national grids and institutional cooperation for mutual
benefit of both the nations. Coming from prime ministerial level, this joint vision statement holds a very significant role
in widening the power sector avenues for future. This is crucial not just technically but also to strengthen the diplomatic
ties which have had seen some hiccups due to some recent past events.

Lately, the phenomenal fuel price hike created chaos in the country’. While there is definitely a negative connotation
attached to fuel price hike, however if we see from another perspective, this is an important indication that we should
reconsider our fuel choices for domestic, commercial, industrial and transportation purposes. Escalating fuel prices can
act as a strong indicator to induce behavioral changes to adopt energy efficiency and to make people understand the
high time to incline towards alternative energy sources.

On Poush 8,2078 (i.e. December 23, 2021) Ministry of Energy, Water Resources and Irrigation issued Power Trading License
to Nepal Power Trading Company Limited, i.e. Nepal’s first ever power trading company. Though the operationalization
has not happened yet due to various issues, this has definitely marked the history.

On Baisakh 26, 2079 (i.e. May 9, 2022) Transmission Interconnection Agreement was signed between Rastriya Prasaran
Grid Company Limited (RPGCL) and NEA in order to facilitate smooth evacuation of power from different power projects
to NEA’s transmission network using RPGCL’s transmission network at various designated locations. The transmission
issues are envisioned to be eased somehow through this development.

On Jestha 13, 2079 (i.e. May 27, 2022) a Memorandum of Understanding was signed between NEA and Kathmandu

University (KU) to promote Green Hydrogen Technologies for contribution to the domestic economy and better utilization

https://kathmandupost.com/national/2021/11/02/delhi-opens-door-for-nepal-to-sell-electricity-in-india-s-energy-exchange-market

https://myrepublica.nagariknetwork.com/news/nepal-starts-exporting-364-mw-of-electricity-to-india/#:~:text=The%20Central %20
Electricity%20Authority%20under,generated%20from%20six%20hydropower%20projects.

https://nea.org.np/admin/assets/uploads/supportive_docs/1651814463_Power%20Sale%20Bid%20Document.pdf
https://www.moewri.gov.np/pages/notices?lan=en&id=402

https://kathmandupost.com/money/2022/06/21/inflation-ridden-nepalis-hit-by-record-hike-in-petroleum-prices#:~:text=The %20
revised%20rate%20came%20into,hike%20fares%20by%205.30%20percent.
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of hydropower electricity8. The significance of this development is that the Green Hydrogen is gaining the recognition
that it should get in the Nepalese power market.

On February 25, 2021, a Memorandum of Understanding was signed between Nepal Oil Corporation (NOC) and
Kathmandu University to initiate the project “Technology Transfer and Local Adaptation” for developing NOC as a
hydrogen fuel producing and distributing company9.

3. Challenges ahead

As evident through series of recent events, a new era in Nepalese power market has begun. The path ahead will be full of
challenges because we do not have adequate experience, knowledge, and resources yet. Some of the challenges can be
listed out as below:

One major challenge lies in the power transfer capability. As of today, we have only one 400 kV transmission line, i.e.
Dhalkebar-Mujaffarpur having power transfer capability of 600 MW (as updated from 350 MW by 9t JSC/JWG Meetings
held on February 23-24% 2022 after many rounds of discussions). The other 400 kV transmission line, New Butwal —
Gorakhpur, envisioned to be completed by FY 2025/26 is gaining momentum. Thankfully, implementation and funding
modality for the same has been finalized wherein Nepal will take care of Nepal portion of the line while the Indian
side will be completed via 50:50 Joint Venture Company between NEA and POWERGRID, India. So far, Joint Venture &
Share Holders’ Agreement has been signed between two entities and JV Company incorporation is under process which
shows that the progress is being made. There are many other 132 kV, 33kV and 11 kV transmission lines through which
Nepal has been trading power with India since 1971. At present, total transfer capability of Nepal is around 1100 MW.
Nonetheless, unless the next high voltage transmission line comes in to operation, this limitation will not allow Nepal to
trade more power. Nepal has approval to export 364 MW only at present and supposedly the approval will be granted
for up to 600 MW soon from Dhalkebar-Mujaffarpur transmission line alone since it is doable instantaneously. For now,
even 600 MW shall provide solace to Nepalese power sector for upcoming few years. But the tremendous generation
potential asks for bigger market than that.

Our past events indicate that we have often settled for ad-hoc decisions which works for that particular time period only.
The implication here is that we need long term visions. The power procurement decisions, the PPA signing decisions
should not be quota bound. It should be out of proper planning and study with respect to demand forecast. The market
creation, construction of power projects and associated transmission network plans and decisions should be aligned
with each other.

We cannot deny the fact that Nepal’s major power market outside of country is India. But this market turned out to be
difficult than we had anticipated. As reflected in India’s “Procedure for Approval and Facilitating Import/Export (Cross
Border) of Electricity by the Designed Authority, 2021”, India’s geo-political issues with some of our neighboring countries
have compelled Nepal to limit its saleable power to Indian market. We are aware that out of 12 projects applied for
approval of Designated Authority of India to sell power in Day-ahead market of power exchange, only 6 projects have
been granted approval. We may blame this on Nepal’s feeble negotiation/strategic skills or India’s rigidness when it
comes to its geo-political issues with some of the nations. Nepal is in no position to take sides. Therefore, power sector
is suffering in the process. India’s cross border procedures of seeking for project-to-project based approval is rather
challenging. It would have been lot easier if it were based on mere quantum of power and irrespective of the nationality
of the developer. So, unless some other update comes up, we are bound to play along or create enough avenues for
increasing domestic consumption.

In my view, it goes without saying that Nepal needs storage schemed hydropower projects for energy security and
reliability, especially in a situation where we do not have reliable market for one thing and demand in our country
fluctuates throughout the year. At present, Nepal has about 4% of storage schemed hydropower projects in the system.
There are around 4800 MW of storage projects in planning, proposed and study phases undertaken by various entities
like GoN, IBN, VUCL, NEA and Subsidiaries. The numbers are not that high but it is understandable considering the
amount of challenges that exists. The geography of Nepal is such that it is difficult to build storage dams and peaking ponds in
many hydropower projects. Also, investment it requires is huge which makes it difficult for developers to go for it.

Apart from these challenges, seemingly minor issues such as lack of coordination & lack of compliance in working
procedures between different counterparts, lingering policy decisions, administrative delays, etc. are not supporting

Nepalese power sector at all. Thus, posing further challenges of its own kind in moving ahead.

9

https://ku.edu.np/news-app/mou-signed-between-kathmandu-university-ku-and-nepal-electricity-authority-nea?search_
category=2&search_school=10&search_site_name=kuhome&show_on_home=0
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4. Way forward

The challenges will continue to be there so, we should be gradually adopting, adapting and exploring the paths ahead. We
have many tried and tested best practices out there globally to look up to. Let us discuss some ways we can unearth a path
towards energy prosperity:

We have no control over Indian entities’ power purchase decisions or their guidelines apart from requesting for
cooperation and utilizing our diplomatic ties. May be, Nepal’s bargaining power is less at the moment given the size of
generation at the moment but since we would need that market, continuous deliberations should be there to secure
market for future. For instance, Joint Vision Statement issued on April 2, 2022 helped to open up the way for 364 MW.
Unlike in the past, we know how important it is to have a power market. So, strengthening our ties becomes important
here.

Delayed decision making (policy, rules, and procedures decisions) is greatly affecting organizational reputation, working
culture, investor’s motivation and relationship between various counterparts. Some of the visible implications of which
are;

For e.g. 255 power projects totaling 11,390 MW installed capacity of which, 4797 MW, 5397 MW, 828 MW and 368
MW are ROR, PROR, Storage and Solar schemed projects respectively are awaiting signing of PPAs. The delayed policy
decisions are demotivating the developers and compelling them to question their investment decisions specifically, for
ROR projects

Power developers are hopping from ROR scheme to PROR scheme with mere hope of signing PPA with the current single
buyer NEA. This should otherwise have been based on the project’s feasibility study and investor’s financial situation.
More delay in signing PPA means delay in developing and commissioning of projects which means that we are going to
have less projects in our power portfolio in future.

Should we be questioning the rush towards owning of a trading company? Private participation has always brought
in more competition and quality in every sector. Trading can also be benefited with private intervention as evident
from around the globe. Our very own generation system has relished the contribution from private sector since their
involvement in power generation when the first PPA was signed between NEA and Himal Power Ltd. to purchase
electricity generated from Khimti Hydropower Project (60 MW) in 1996 A.D. In mere 2 decades, installed capacity in
the Nepalese grid has reached 2190 MW from 333 MW, which is about 558% growth. 48% of the installed capacity
is solely from private sector and NEA and NEA’s Subsidiaries’ combined contribution is 52%. Many airlines, telecom,
railway companies have been benefited through private intervention. We may refer to the success studies of Kenya’s
and Vietnam’s power sector. They both opted for partial privatization supported by other institutional reform which led
into operational efficiency, lowering down of the generation cost, and increased cost recovery. It is worth mentioning
that Vietnam has successfully transitioned itself to renewable energy intensive country bringing down their thermal/
coal plant. Kenya has been able to position itself as one of the foremost destinations in the region for private energy
investment. However, the ground reality is privatization alone is not sufficient, it requires lots of knowledge, adaptation
skills, and conducive political/legal reforms. Therefore, would not it be worthwhile to wait for the right time to hop in?
Nepalese power market is rather small. We don’t know yet that unbundling is going to work as envisioned or not. In
case it fails, Nepal shall incur huge loss in our already small economy. Many countries have successfully reformed the
power sector, for instance, India which, is doing quite well, market is competitive and it’s been adopting nuances of the
modern power market. While there is the case of Sri Lanka or Georgia which conveys the important message that the
restructuring process needs to be accompanied by conducive environment. The unbundling process chosen by these
countries fell prey to the political and technical obstacles. So, there is no assurance that unbundling is going to work in
Nepalese power market unless we delve into the market with Nepal Power Trading Company as a pilot project first. If it
works, more projects can hop in and initiate a competitive market in the country.

Newer technology, newer development implies that there will be a need for capacity upgradation for smooth transition.
The changes will not be effective unless driven by a team of trained human capital. Employees should know the right
questions to ask. So, the provision for required trainings and development along with adequate resource allocation
should also be embedded to comply with developmental activities.

5. Conclusion

Nepal has entered into a new era in power sector. The recent events have raised hopes among us that Nepal will be benefiting
largely through selling of power which was our long awaited and most anticipated goal. The financial benefit tied with selling
of power is obvious enough but the other noteworthy value addition it shall be creating is its contribution towards global
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decarbonization goals and resource optimization of the country. Nepal is getting to experience the nuances of the modern
power market. Gradually, Nepal will be exporting more power to earn out of it, consuming more power vis-a-vis more

economic development in the country, will get hands-on experiences of different products such as real time market, regional

trade and exchange. The ongoing talks and discussions among different nations, regional groups have hinted that there shall

be regional grid integration in South Asian and some of the South-East Asian countries in near future. So, lots of changes

are being envisioned, drafted and planned. Therefore, common global goal of energy security and green economy shall be
attained sometime soon in future for sure. Nonetheless, it is very much important that we watch our every steps because
one wrong step might lead us to entirely different destination.
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1. Background

We have marched alongjourney in the sector of hydropower
development of Nepal since the first generation plant, the
Chandrajyoti Hydroelectric Power Station (500 kW), was
commissioned at Pharping in 1911 AD. Shree Chandrajyoti
Prakash Vijuli Adda was the first electricity office established
in Nepal. After that, Sundarijal Hydropower Station with the
installed capacity of 600 kW was established in 1934 AD.
Nepal Electricity Corporation was established in 1962 AD
after Shree Chandrajyoti Prakash Vijuli Adda was dissolved.
Later, Nepal Electricity Authority (NEA) came into existence
on August 17,1985 AD under Nepal Electricity Authority
Act, 1984 and, pursuant to Clause 38 of the same Act,
Nepal Electricity Corporation Act, 1962 was repealed and
Nepal Electricity Corporation formed thereunder was
dissolved. Likewise, Electricity Development Centre was
established on July 16, 1993 AD under the then Ministry of
Water Resources and it was later renamed as Department
of Electricity Development (DoED) on February 7, 2000 AD.

The monopoly of NEA especially in electricity generation
with no role of private sectors was interrupted after the
participation of Independent Power Producers (IPPs)
in hydropower development was encouraged by the
promulgation of Electricity Act, 1992 and the Hydropower
Development Policy 2001. At present, private sector plays
an important and praiseworthy role in the hydropower
development as NEA facilitates the participation of private
sectors through signing Power Purchase Agreements (PPAs)
of various capacities as per the provision of Nepal Electricity
Authority Act, 1984.
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Hydrology Penalty Relief on 1 to10 MW
Hydropower Projects

The percentage share of hydropower projects in the
range of 1-10 MW under operation is significant and IPPs
have made huge investments in the construction of these
projects through equity and loans. However, many of them,
in the past, lodged the complaint to the Government and
NEA that they have been sick due to some policy flaws and
operational issues. Of course, several factors must have
been responsible to arrive at this situation, for which only
the Government and NEA cannot be blamed. Nevertheless,
both NEA and the Government paid due attention to
resolve the problem at their best through various efforts.
One of the areas that needed attention was the hydrology
of these projects.

The projects lacked sufficient hydrological study and
finalizing the contract energy table based on the old
referenced hydrological data or the data of similar rivers
resulted in the mismatch between contract energy and
actual generated energy. Moreover, the impact of climate
change would be more prominent on small hydropower
projects from the hydrology point of view and the control
factor was not in the hands of the IPPs, too. In case a
hydropower developer is unable to meet its contractual
commitment of supplying specified limit of energy in any
of the months as per the provision of the Power Purchase
Agreement, it would require the respective IPP’s to pay
compensation to NEA against the short supply. This is
called the hydrology penalty and one of the demands the
IPPs associated with ‘sick’ projects (though there is no clear
definition what ‘sick’ projects actually mean) had placed
before NEA was the removal of this penalty which was
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not within their control whatever the accuracy they would
adopt in hydrology study before finalizing the energy table
with NEA.

Independent Power Producers' Association, Nepal (IPPAN),
an umbrella organization of independent power producers,
had long been demanding for waiving the hydrology penalty
provision from PPAs. They were bearing the hydrology risks
due to the discharge data used in the energy table of the
PPA and they required to submit Availability Declaration
(AD) for every contract month. They were asking to shift the
risk associated with hydrology penalty to the off-taker. After
long discussions at various levels with the Ministry of Energy,
Water Resources and Irrigation, NEA’s Board and Electricity
Regulatory Commission (ERC), NEA finally granted approval
through its 870" Board meeting dated May 9, 2021 for the
implementation of ERC decision on removing the hydrology
penalty Clause through the amendments of respective PPAs
of the projects with installed capacity from 1 MW to 10
MW. This move has been greeted by the concerned IPPs
since the hydrology risk has been waived to them.

2. Contribution of 1-10 MW Hydropower Projects
Nepal has now reached the total installed capacity of
2185.11 MW comprising 653.34 MW from NEA, 478.1 MW
from NEA’s subsidiary companies and 1053.67 MW from
IPPs, as of July 4, 2022. The total numbers of hydropower
projects in operation and under construction after PPA
signing and financial closure are 132 (1531.768 MW) and
140(3131.388 MW) respectively. The total number of
hydropower projects already commissioned with installed
capacity from 1 MW to 10 MW is 76, equivalent to 401.77
MW and 38.13% of the total installed capacity of IPP’s
projects (except NEA’s subsidiaries) in operation. It shows
that the share of contribution of these small hydropower
projects cannot be treated as small and it’s quite important
to NEA to take them into account from the energy planning
perspectives.

3. Clauses of Hydrology Penalty

The monthly contract energy mentioned in the energy
table in PPA of each project is to be applied for any contract
month. Monthly availability declaration as a notification of
expected available output (kilowatt hours) and expected
available capacity (kilowatts) for every contract month
is issued by the generating company to NEA as per the
provision in PPA. The standard template for PPAs in practice
comprises a Clause number, i.e., 10.2, regarding hydrology
penalty, which states as follows:

“Company shall produce and deliver energy not less than
80% of smaller of AD or Total Contract Energy (TCE). If the
Company is unable to deliver the energy specified in PPA
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except for the reason of NEA’s Tripping/Dispatch Instruction
or Scheduled Outage or Force Outage or Force Majeure
Event or Emergency Maintenance (TSFE), then it needs to
pay an amount as a compensation for the short supply as
per the following formulas under following cases:”
Case I: Availability Declaration = Total Contract Energy
a. If (ME+TSFE) <=0.8*CE,
Compensation Amount (NRs) = (0.8*CE-ME-TSFE)*Rate
of CE +(0.8*ACE)*Rate of ACE
B. If (ME+TSFE)>0.8*CE but <=0.8*TCE,
Compensation Amount (NRs) = (0.8*TCE-ME-TSFE)*Rate
of ACE
Case IlI: Availability Declaration > Contract Energy
a. If (ME+TSFE) <=0.8*CE
Compensation Amount (NRs) = (0.8*CE-ME-TSFE)*Rate
of CE + 0.8*(AD-CE)*Rate of ACE
B. If (ME+TSFE) > 0.8*CE but <=0.8*AD
Compensation Amount (NRs)= (0.8*AD-ME-TSFE)*Rate
of ACE
Case llI: Availability Declaration < Contract Energy
Compensation Amount (NRs) = (0.8*AD-ME-TSFE)*Rate of
CE
Where,
ME=Metered Energy, CE=Contract Energy, AD= Availability
Declaration,
TCE=Total Contract Energy, ACE=Additional Contract Energy,
TSFE= Undelivered Energy due to NEA’s Tripping/Dispatch
Instruction or Scheduled Outage or Force Outage or Force
Majeure Event or Emergency Maintenance
As per the standard PPA templates being used by NEA,
with reference to the Contract Energy, IPPs were allowed
to submit the Availability Declaration (AD) up to 90 % in dry
season months and 60% in wet season months. Dry season
and wet season are well defined in each PPA.

4. Why Hydrology Penalty Clause in PPAs?

For the PPA to be effectively functioning, it requires some
kind of penalty mechanism(s) to either Parties, which do
not fulfill their contractual obligations. If NEA does not
purchase the contract energy through dispatch instructions
after commercial operation of the project except during
the operation in the contingency arrangement, NEA is
required to pay compensation to the developers as per the
formula given in the PPA, thereby making the PPA take-or-
pay based. Even if the project is ready to be commissioned
by completing the dry tests without NEA’s transmission
infrastructures in ready state, penalty clause of PPA is
triggered and NEA is required to pay certain penalty to
the developer of the project. Likewise, there is penalty
mechanism to the developers also in the case of short
supply of power and energy envisaged by the PPA.
Hydrology penalty applicable to developers is provisioned
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in PPA to meet the following specific objectives:

* To make developers accountable and responsible to
the off-taker, i.e., NEA, for fulfilling their contractual
obligations with respect to continuous electricity
delivery and the contract energy committed by them
during the energy table signing;

e To ensure the quality of the feasibility study of
hydropower projects up to a standard;

e To avoid the submission of unrealistic availability of
discharge and generation by developer during energy
table signing phase, which otherwise would threaten
the scientific operation of the system. So, it ensures safe
and scientific planning and management of electrical
system,;

e To attain energy forecast in accurate manner within a
certain tolerance limit;

e To avoid situations under which NEA relies on the
energy to be delivered by the IPPs as per PPAs and is,
however, bound to purchase energy from other sources
in case the IPPs cannot supply the contract energy;

* To save the project companies / equity investors /
lenders from the impacts of unrealistic financial analysis
because the revenue projected during the financial
closure may not be met after commercial operation
due to inaccurate hydrological data considered;

* Real scenario of the system can be realized only with
help of actual availability of the energy forecasted.

5. Hydrology Penalty- A Risk ?

The hydrology penalty mechanism that was in practice
in the PPAs being signed between NEA and developers,
however, have different consequences to different
stakeholders such as project developers, government,
off-taker, lenders and insurance companies because of
dependency of penalty amount on Availability Declaration
(AD). And, AD uncertainties arise due to climate change,
quality of hydrological records, etc. Global warming
resulting in Himalayan snow and glacier depleting in faster
rate will threaten the availability of water from snow and
glaciers in future which causes the shortage of electricity
generation from hydropower plants and ultimately triggers
the hydrology penalty, if provisioned in the PPAs.

Nepal has extreme land topography vulnerable to landslides,
soil erosion and flood, draughts and, furthermore, the Run-
off-River (RoR) types of hydropower projects built on such
resources have high degree of vulnerability attributable
to shortages of water in case of natural calamities like
earthquake. As an example, it has been observed that,
after the devastating earthquake in Nepal in 2015 AD,
many rivers have diverted their ways due to blockage of the
course of rivers, even resulting in the river flow falling below
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the minimum level. Also, for the sake of submitting AD to
NEA, developers depend on the data of the Department
of Hydrology and Meteorology (DHM) as developers lack
the adequate gauzing stations installed by themselves
and, again, the issue of quality and relevancy of data
arises. In such environment, hydrology penalty imposed to
developers is a huge risk to them. On the one hand, they
lose their revenues due to reduced generation caused by
the reduced discharges and, on the other hand, they are
exposed to hydrology penalties payable to the off-taker.

Overall, the risks associated can be listed as follows:

Risk to Developers

» Decrease in revenue adds financial stress and degrades
financial health of projects.

* Low level of monthly income hinders to repay interest
and to conduct administrative and operation expenses.

* Low profit discourages hydropower developers from
investing in electricity industry.

* Risk in the recovery of the investment.

Risk to Off-taker (NEA)

* Energy planning becomes uncertain because there is
apprehension for not receiving the anticipated energy at
the delivery point.

* Financial burden to NEA to purchase electricity from
alternative sources on short term basis

* Risk of under-utilization of transmission lines due to
reduced power flow

Risk to lenders

* Lenders want to ensure that the debt will be repaid by
the developer, but because of the hydrology penalty
developers may further lose its revenue and the debt
may not be repaid within the stipulated period. Hence,
the certainty of debt collection is hampered.

6. Trend of Hydrology Penalty in Past 3 Years

If developers did not meet their contractual commitments
to supply the specified limit of generated energy in the
respective months, they would be liable to pay penalty to
NEA against the short supply. As availability of water in the
months could not be predicted in the accurate manner,
huge amount of revenue was lost by developers while
compensating against short supply. The penalties paid by
hydropower developers to NEA in the last three fiscal years
are listed as follows:

i Penalty NRs. Penalty NRs. Penalty NRs.
Hydropower Projects
2019/020 2020/021 2021/022
Andhi Khola 14,003,309.18 | 1,119,328.84
Piluwa Khola Small 3,698,294.34 | 225,516.72
Chaku Khola 4,429,688.59 14,27,242.81
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Khudi Khola 111,242

Baramchi Khola 8,432,318.41

Thoppal Khola 844,905

Ridi Khola 1,463,739

Mardi Khola 3,252,514.71

Mai Khola 3,923,364.59

Hewa Khola 15,151,307.77 | 3,033,539.59
Bijayapur-1 2,698,165.8

Siuri Khola

Lower Modi 1 5,160,929.6

Sipring Khola 665,439

Middle Chaku 1,534,488.61 194,319.84
Tadi Khola (Thaprek) 6,085,677.44

Ankhu Khola - 1 6,085,677.44

Charanawati Khola 5,147,376.46 162,207.62
Lower Chaku Khola 1,888,574.43 748,060.71
Bhairabkunda 175,176 5,948,401.78

Radhi Khola 127,517.45

Mailung Khola 7,222,394.08 3,768,734.47

Upper Puwa -1 4,139,173.87

Jiri Khola Small 105,191.81 1,648,404.99
Naugadh Khola 22,94,888.87

Chhyandi 1,601,178.16 | 154,533.5
Jogmai Khola 58,33,385.37

Sabha Khola 3,128,383.4 1,263,929.81
Puwa Khola -1 1,971,616.65

Phawa Khola 20,654,263.95

Chake Khola 3,226,725.51 | 337,645.9
Mai sana Cascade 5,830,888.8 44,379,561.29 | 17,331,784.37
Theule Khola 739,635.17 6,080,916.16 | 113,460.48
Super Mai 548,711.41 626,576.54

Rudi Khola A 4,946,942.94

Kapadigad 6,591,162.42 | 1,987,596.79

Iwa Khola 5,852,564.17 16,567,367.99 | 4,840,241.64
Upper Naugad 1,771,261.44
Rudi Khola B 1,605,999.51

Bijayapur 2 Khola Small 3,486,695.78 940,746.61
Lower Jogmai 101,511.51
Kabeli B-1 Cascade 3,698,294.34

7. Waiver of Hydrology Penalty

Electricity Regulatory Commission (ERC) and NEA have
acted towards removing hydrology penalty from PPA for the
hydropower projects with installed capacity ranging from 1
MW to 10 MW.

7.1 ERC’s Decision on Removing Hydrology Penalty for
Projects from 1 MW to 10 MW

Electricity Regulatory commission (ERC), through the
issuance of “Bylaws related to Power Purchase & Sale and
Conditions to be followed by Licensees” and through some
additions, deletions and corrections to it subsequently, had
required Nepal Electricity Authority (NEA) to either amend
the existing PPAs or sign new PPAs by removing the earlier
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provision of hydrology penalties to the developers of the
hydropower projects (Run-off-River and Peaking Run-off-
River) with their installed capacity from 1 MW to 10 MW.
As per Provision 4(Ka) of Annexure-5 of the ERC’s Bylaws, a
power purchaser is prohibited to impose any kind of penalty
to power sellers on the basis of the Availability Declaration
(AD) with regard to power generation though power sellers
are required to submit the AD.

The summary of decision made by ERC through its 113t
meeting towards the implementation of the above-
mentioned provision, i.e., 4(Ka) of Annexure-5, is as follows:
* A power seller must submit the AD to NEA 30 days prior
to a contract month and can submit revised AD (RAD) of
any week 7 days prior to the said week. A power seller
may even submit the RAD only for the remaining days
after the last week of a contract month. The RAD shall
replace the earlier AD submitted by the power seller.

* Hydrology penalty shall not be applied to 1-10 MW
hydropower projects but the projects having Commercial
Operation Date (COD) after 2077/12/08 BS (2021/03/21)
will be penalized with some nominal charge called the
Declaration Deviation Charge (DDC), which is determined
as follows:

DDC = 0.1*[0.9*lesser of CE and AD - Delivered Energy
(DE) - Undelivered Energy due to NEA’s Tripping/Dispatch
Instruction or Scheduled Outage or Force Outage
or Force Majeure Event or Emergency Maintenance
(TSFE)]* Purchase Rate of respective month

* The metered energy greater than AD and less than
CE shall be paid at 50% of PPA rate to the generating
company and metered energy greater than contract
energy shall be paid as per the provision of excess energy
stipulated in the PPA.

7.2 NEA’s Board Decision on Removing Hydrology Penalty
for Projects from 1 MW to10 MW

NEA’s Board through its 870" meeting dated 2021/05/09
has made approval regarding the implementation of ERC’s
Decision on hydrology penalty for the hydropower projects
from1l MW to 10 MW. The decision is summarized as follows:

1. PPAs of projects from 1 MW to 10 MW having COD
before 2021/03/21 will be amended keeping the
provision of AD and waiving the hydrology penalty as
per ERC’s decision taken in its 113" meeting.

2. PPAs of projects from 1 MW to 10 MW having COD after
2021/03/21 will be amended keeping the provision of
AD and incorporating the DDC as per ERC’s decision
taken in its 113%" meeting.
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8. PPA Amendments
NEA has amended PPAs of projects from 1MW to 10
MW under operation and under construction based on
decisions made by ERC and NEA Board.

a) For the implementation of provision of Availability
Declaration (AD) and hydrology penalty as approved by
the 113" meeting of ERC, the projects (1 MW-10 MW)
having COD before 2021/03/21 have been amended
after obtaining consent of ERC. For these amendments,
NEA’s Board decision through its 870" meeting had
approved 3 templates as follows:

= Annexure 1 for 1-10 MW projects commissioned before
2021/03/21

= Annexure 2 for 1-10 MW projects under construction

= Annexure 3 for 1-10 MW projects new PPAs to be signed

B) As per the Annexure-1, a developer must submit AD
to NEA 30 days prior a contract month and can make
revision to AD of any week 7 days prior to the said week.
Hydrology penalty Clause No. 10.2 of the original PPA
has been removed and replaced with the provision
that the company is required to deliver energy on
the basis of CE or AD from the project but even if the
monthly delivered Energy (DE) from the project is less
than the AD submitted, the company shall not pay any
compensation to NEA. Also, if DE is greater than AD but
less than CE, the company shall be paid at 50% of PPA
rate to the company. DE greater than CE will be treated
as per excess energy provision of the original PPA.

%) Fortheimplementation of provision of AD and hydrology
penalty as decided by the 113" meeting of ERC, the PPAs
corresponding to the projects (1-10 MW) having COD
after 2021/03/21 have been amended after the consent
of ERC as per Annexure-2 of the NEA’s Board decision
taken in its 870" meeting. As per the Annexure-2, the
developer must submit AD to NEA 30 days prior to
a contract month and can make revision to AD of any
week 7 days prior to the said week. Hydrology penalty
Clause No. 10.2 of the original PPA has been removed
and replaced with the provision that Declaration
Deviation Charge (DDC) shall be paid by the company
if it delivers energy less than 90% of AD as the result of
deviation from AD. Also, if DE is greater than AD but less
than CE, the company will be paid at 50% of PPA rate to
the company. DE greater than CE will be treated as per
excess energy provision of the original PPA.

However, Declaration Deviation charge provision has
nominal effect on the projects and this provision is
established in order to make the developers liable to the
system by submitting the realistic AD. Accurate AD helps
to keep the system scientific, secured and reliable and
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also helps future planning and management of energy for

domestic consumption and import or export.

9. Benefits due to Removal of Hydrology Penalty

IPPAN and IPPs have welcomed ERC's and NEA’s move

towards removing the hydrology penalty from the PPAs for

1-10 MW hydropower projects. IPPs have been benefitted

in various ways which can be listed as follows:

* The financial burden they were carrying because of the
huge loss in the revenue while compensating NEA for
not suppling the electricity in the specified limit has
now been relieved. It has helped them improve financial
health of their companies.

* The certainty of debt repayment is ensured by lenders.

* From developers’ perspectives, if the off-taker bears the
hydrological risk, then they will be motivated to invest
on more hydropower projects.

* Motivation to developers to invest on more hydropower
projects ultimately helps to meet the long-term vision of
the 15™ Five-Year Plan (FY 2020- 2024) of Government of
Nepal: “Prosperous Nepal, Happy Nepali” (“Samriddha
Nepal, Sukhi Nepali”).

10. Conclusion

Even though the removal of hydrology penalty has brought
advantages to developers, the submission of Availability
Declaration has still been an integral part of PPAs. That’s
why the developers must honestly submit the AD as
accurate as possible within the specified timeframe so as
to assist NEA in energy planning and management. Further,
it is emphasized that IPPs should conduct quality feasibility
studies along with hydrology measurements by establishing
gauging stations in rivers instead of simply depending on
the DHM data or the data derived through assumptions.
IPPs should be responsible in presenting accurate hydrology
data for finalizing the energy table for PPAs and NEA should
verify the hydrology data submitted by them properly
for various projects. Further, studies of climate change
impacts on the rivers and other water resources are very
important in the context of Nepal because, needless to say,
more sustainable and resilient hydropower plants can be
developed with knowledge of climate trends. If this issue of
the climate change is not properly addressed or considered,
NEA will not be able to have scientific energy planning and
management in regard to small size hydropower projects
since the total contract energy associated with the projects
of the installed capacity ranging from 1 MW to 10 MW is
quite significant from the system operation point of view.

Government, too, should be responsible for recording
qualitative hydrology data by using more realistic methods
for future so as to facilitate the hydropower developers on
submitting more accurate data regarding the availability
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of water to generate power. Effective strategies must be
proposed for hydrology measurement and forecast to
ensure the security of the overall energy system.

The provision of Declaration Deviation Charge as decided
by Electricity Regulatory Commission of Nepal seems to
be a good way to make developers of small projects (1-10
MW) responsible in submitting more accurate Availability
Declaration (AD) without penalizing them a huge amount
in case of any mismatch between the energy declared
through the AD/RAD and the actual energy delivered. Of
course, it’s important to emphasize that developers are
required to study the PPA’s Clauses about AD, RAD and DDC
scrupulously and submit the AD/RAD in a realistic manner
so as to reduce the risk associated with the declaration

deviation to a minimum level. The risks associated with
the hydrology must be adequately addressed to avoid the
unscientific and unsustainable operation of hydropower
projects.
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Engineer
Nepal Electricity Authority

Introduction

Atransmission tariff is charged to the users of a transmission
system to remunerate the transmission utility for its costs to
provide transmission services. The tariff allows the utility
to meet its capital expenditure, operational expenditure,
financing costs, taxes, return on investment, etc. In the case
of vertically integrated utilities like the Nepal Electricity
Authority (NEA) that handle generation, transmission and
distribution within the same entity, there may be only one
end-consumer tariff that covers the cost of generation,
transmission, and distribution function. However, if the
vertically integrated utility is functionally segregated with
the generation, transmission, and distribution as separate
entities, then there will be a separate transmission
company, which will necessitate the determination of a
separate transmission tariff. Even if the vertically integrated
utility continues its integrated structure, there might be
scenarios wherein it may be required to allow other parties
to utilize its transmission infrastructure. For example:
In markets where competition is allowed, Independent
Power Producers (IPPs) may be allowed access to the
existing transmission network so that they can directly
supply to their consumers. Such scenarios also result in the
requirement of a separate transmission tariff. Transmission
pricing has two distinct parts. The first is the determination
of the total charges that the transmission system owner
would get and the second is the sharing of these charges
amongst the customers/beneficiaries of the transmission
system. The transmission being a natural monopoly, the
first part is regulated by the regulatory body, which in the
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Wheeling Charge Methodologies for
Deregulated Market Mechanism

case of Nepal, is the Electricity Regulatory Commission
(ERC), while the second part, i.e., a mechanism for sharing
of transmission charges among market participants, various
methodologies can be employed based upon requirements
and network topologies. As of today, NEA and Rastriya
Prasaran Grid Company Limited (RPGCL) can be treated as
the transmission system owners in Nepal.

NEA has started to trade power in power exchange in the
Indian market. In this way, it can be stated that Nepal has
explored an opportunity to export power to neighboring
countries under different modalities adopted. In addition to
that, the private hydropower developers have been signing
Power Purchase Agreements (PPA) with NEA so that the
power generated by them can be consumed inside Nepal
and the surplus power can be exported to neighboring
countries. RPGCL currently does not own assets, but in
the future, it plans to build transmission infrastructures
that can also be used by IPPs. They can be connected to
the NEA’s grid to create a business model that will generate
income for transmission system owners from Wheeling
Charge. ERC will act as an independent body to regulate
the sector and protect the interests of all stakeholders
including regulation of transmission tariffs. Regulated tariff
mechanisms, in which the regulator prescribes the tariff
that can be charged by utilities, provide a balance between
the interests of utilities and consumers. While determining
the tariff, the regulator considers multiple factors, including
recovery of prudent expenses, fair return of investment for
the utilities, and social considerations.
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Need for Regulation of Transmission Tariffs

The electric utility industry throughout the world has
been undergoing significant changes due to the process of
deregulation. Under the deregulation scheme, electricity
businesses have unbundled into three components:
generation, transmission and distribution. Itis easier to bring
Competition in the generation and distribution sector but
difficult to introduce competition in the transmission sector
due to its monopolistic nature. In the transmission sector,
it is not possible to construct separate transmission lines
for every power generation facility hence market operator
needs to implement appropriate pricing methodologies
to introduce fair competition in the electricity sector and
provide an efficient economic signal to market participants.

In the case of transmission, the pricing of the transmission
services has become one of the major issues. The pricing
issue refers to the way the cost of transmission services
is satisfactorily allocated among all involved participants,
taking into account as accurately as possible the real
impact of every transaction on the transmission system.
Moreover, as power flows influence transmission charges,
transmission pricing may not only determine the right
entry but also encourage efficiencies in power markets.
A proper transmission pricing could meet revenue
expectations, promote an efficient operation of electricity
markets, encourage investment in optimal generation
and transmission line locations and adequately reimburse
transmission assets owners.

The emerging scope of forming a single grid across the
South Asia region, as most regions have already started an
exchange of energy through intra-national grid connectivity
like between India-Nepal, Bhutan-India and Bangladesh-
India has triggered unending possibilities for multilateral
trade across the region. The biggest beneficiary in this
transaction could be Nepal with its hydro-based power if it is
steadily harnessed and sold in South Asia. For accomplishing
regional integration, there is of utmost importance for us
to impose an appropriate wheeling charge mechanism. It
is hoped that ERC will formulate the necessary regulations
soon in this regard in Nepal.

The Scenario of Wheeling Charge in Various Countries
As far as transmission service charge is concerned MW-mile
method and postage stamp method are commonly used
by transmission utilities to determine their transmission
revenue. The MW-mile method is used to determine the
locational charges while the Postage stamp method is
used to recover the non-locational charges as the MW-
mile method is unable to recover appropriate revenue
return. For example, the Electric Reliability Council of
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Texas Interconnection System (ERCOT) determined the
transmission service charges based upon 70% postage
stamp method and 30% distance-sensitive MW-mile
method while the Electricity Supply Board National Grid
(ESBNG), Republic of Ireland, and National Grid Company
(NGC), United Kingdom used the postage stamp method
for remaining total transmission cost which cannot be
remunerated by the MW-mile method. Meanwhile, India
after employing postage stamp and MW-mile on the different
time frames started to use the point of connection charge
derived based on actual flow in the transmission line.

In India, initially, transmission charges were included in
generation as implicit factors and there was no issue related
to transmission charging. However, after unbundling of
generation, transmission and distribution, the transmission
pricing changed from implicit to explicit wherein the
transmission charges were apportioned based on net
energy drawn. During the period from 1992 to 2002 explicit
charges were apportioned on basis of usage while in the
period from 2002 to 2011 those charges were apportioned
on basis of quantum of transmission access. However,
from 2011 onwards distance and direction sensitive based
method i.e., Point of Connection (PoC) has been employed.
PoC mechanism of pricing is based on tracing the power
flow, in which power injection and withdrawal charges are
accounted for on different nodes of the zone. Total PoC
charge consists of 50 % charge based on PoC mechanism
and 50% charge on usage based tariff.

Here 50 % charge of PoC based pricing is derived from a
hybrid method of marginal participation method and
average participation method wherein average participation
method is derived based on power flow tracing through
generator tracing and load tracing while marginal

participation is calculated based on how flow in any line
changes when the injection in a bus is increased by 1 MW
and remaining 50% usage based tariff, i.e., uniform charge
imposed among market participants based on approved
injection and withdrawal. Here usage-based tariff is
imposed for the recovery of fixed embedded costs involved
in the development of transmission infrastructures.

Fig.1: Evolution of Transmission Pricing in India
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Methodology for Wheeling Charge Determination
Different methods for wheeling charge determination can
be applied some of them are as follows:

1. Postage Stamp Method

This is the simplest transmission pricing mechanism, in
which users in the same region pay the same charges
irrespective of their locations. This method does not
require power flow calculations and is independent of
the transmission distance and network configuration. Key
advantages of the postage-stamp method are that this
method is simple and transparent that market participants
can easily understand also for regulators this method is
easy to implement. In addition to that, it ensures a return
on the embedded cost of transmission services. However,
this method does not take into account the utilization of
the network which leads to discrimination among the user
and the Market that is employing this method alone for
wheeling charge allocation have low efficiency.

2. MW-Mile Method

This method allocates the transmission charges based on
the magnitude of transacted Power and the geographical
distance between the delivery point and the receipt point.
This method is an improved version of the postage stamp
method and can be done in two ways either distance-based
MW-Mile method or flow-based MW-Mile method.

In distance-based MW-Mile method, distance traveled by
energy in a specific transaction is considered for wheeling
charge computation without accessing the quantum of
energy flow in that transaction. This method is simple,
which makes it easy for the users to understand the system
of transmission prices fairly and transparently and for the
system operator it will be easier to implement this method.
In addition to this, from the perspective of an investor in
transmission infrastructure, this method is superior as
it allows investors to fully recover their costs, providing
efficient investment incentives. But the distance-based
method due to not being based on the actual operation of
the system does not provide the correct economic signals to
users, leading to discrimination between users and a reduction
in the allocative and dynamic efficiency of the market.

While in flow-based MW-Mile method, the power
flow model is used to calculate the flow caused by the
transaction on each circuit of the transmission system.
The ratio of the power flow due to the transaction and the
circuit capacity is determined and this ratio is multiplied
by the circuit cost to obtain a cost for the transaction on
each circuit. Unlike distance-based MW-Mile method
where transmission charges are allocated based on the
quantum of capacity booked without accessing the actual
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flow of the line, this method allocates prices to users based
on the actual use of the transmission facility, resulting in
decreased discrimination between users and increased
allocative efficiency. However, generally total power flows
in the circuit are less than the circuit capacity which may
cause the risk of covering the capital cost, resulting in this
method doesn’t provide an economic signal to investors of
transmission infrastructure from the perspective of capital
cost recovery.

3. Nodal Pricing Method

In nodal pricing method, there is a variation in the price
according to changes in geographical location. Hence this
method of pricing is also termed locational marginal pricing
(LMP). Under this methodology, market clearing prices are
calculated for several locations categorized as nodes. Each
node represents a physical location where energy is injected
by generators or withdrawn by loads. These methods have
been popularly used in complicated networks with possible
loops like Chile, New Zealand, and PJM (US). After employing
this method, managing congestion becomes effective as
congestion costs are reflected while calculating locational
marginal pricing. Although nodal pricing methodology leads
to maximum efficiency, there are number of reasons that
makes its implementation a challenge for market operator.
One issue is that nodal pricing alone can’t guarantee the full
recovery of investment cost and the second issue is from an
operation perspective as while implementing nodal pricing
approach system operator needs continuous real time
information about the whole market on a timely basis. To
access this all, every market operator must have advanced
information technology and communication system itself.

4. Zonal Pricing Method

Zonal pricing aggregates nodes into a zone where all
zone nodes are priced identically. The zonal method of
transmission pricing is a simplification of nodal method
of pricing. This type of pricing methodology is easy to
implement in comparison to the nodal pricing method
and it helps to cater to the congestion of intra-zonal
transmission networks in a better way. However, it is difficult
to categorize different market participants based on their
similarity in generation and consumption patterns that may
cause market inefficiency like residents of predominantly
industrious zones are forced to pay higher electric bills
due to congestion charges involve. This method has been
successfully implemented in WEPEX (US).

5. Power Tracing-Based Method

Bialek’s tracing method is based on the proportional sharing
principle as shown in figure 2, which implies that nodal
inflows are shared proportionally among nodal outflows.
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This algorithm works only on lossless flows. To obtain
lossless flows from lossy one, line flow is an average over
sending and receiving end flows and by adding half of the
line loss to power injection at each terminal node of the
line. This method determines the contribution of individual
generators to every line flow based on the calculation of
topological generalized distribution factors. This tracing
method can use either the upstream looking algorithm or
the downstream Looking algorithm. Upstream tracing gives
information about the contribution of each generator to
each transmission line and the load while the downstream
looking algorithm provides information about the amount
of load power shared by the transmission line and the
generator. This approach allocates the charges of each
transmission facility to a wheeling transaction based on the
extent of use of that facility by the transaction.

Considering four lines are connected to a node as shown
in figure 2, the outflow f can be represented in terms of
the inflows (f and f) as given by equation 1 and the same
applies to f, too.

Fig.2: Proportional Sharing Principle

Much research has been carried out to find the efficacy of
the power flow tracing based wheeling charge allocation
and it has been found that this method is superior to having
market efficiency without nondiscrimination among market
participants as the loads and generator's shares price based
on the usage of the particular line.

Fig. 3. Trarsmssion Prcing Melhodology: Trade-off bebseen Efficency and Simplicity

Figure 3 shows a graphical comparison of different
transmission pricing methodologies based on the trade-off
between efficiency and simplicity in its application. With
this trade-off, the power tracing method overall offers a
high level of economic efficiency and subsequently, nodal
method is found to be the best, but this method has a lower
simplicity level, i.e., its implementation is complex while
postage stamp method has higher simplicity, i.e., it’s easier

- SR

to implement but efficiency obtained from this method is
Very poor.

Provision of Wheeling Charge in Nepal

Though the methodology that should be implemented
has not been finalized through ERC, there has been the
provision of wheeling charge mentioned in Power Purchase
Agreement signed with IPPs which is as follows:

“NEA, if necessary, as per instructions of the load dispatch
center, can purchase additional energy which is within
the installed capacity mentioned in the generation license
of a project at a rate of contract energy purchase rate. If
the developer wants to sell the energy to entities other
than the NEA, after obtaining the prior approval of NEA
(if technically possible), NEA can allow the use of the
transmission structure by charging the Wheeling charge
specified by NEA”.

As per Clause (e), Sub-Section (1) of Section 13 of the ERC
Act, 2017 it is stated that transmission charge (wheeling
charge) determination is to be done by ERC.

Also, as per Section 13 of ERC Rules, 2018, regarding
electricity transmission charges, following has been
provisioned:

(1) The Commission may, fixing electricity
transmission charges pursuant to Clause (e) of Sub-
Section (1) of Section 13 of the Act, take all or any of
the following matters as the base in addition to the
criteria to be followed for fixation of purchase/sales
rate as referred to in Rule 10:

(a) Consumption capacity of the users or amount and
distance,

(b) Point of Connection,

(c) Zonal Transmission Charges,

(d) Investment to be made for the construction or
extension of transmission line.

while

(2) While fixing electricity transmission charges pursuant
to Sub-Rule (1), separate charges may be fixed for
National Transmission Grid and other transmission line
sections.

(3) Other criteria relating to fixation of electricity
transmission charges shall be as determined by the
Commission.

Agreement between NEA and RPGCL

Transmission Interconnection Agreement has been
signed on may 9,2022 between the Nepal Electricity
Authority and Rastriya Prasaran Grid Company Limited
which help to establish the smooth operation of two
different transmission networks to be interconnected at
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the designated locations and facilitate evacuating power
from different IPPs through RPGCL’s transmission system
to NEA’s transmission network. This is done by envisaging
open access in transmission as such this agreement acts as
an umbrella agreement covering all incoming IPPs that will
be connected to and using RPGCL’s transmission network
for wheeling their power to NEA’s transmission network.
To facilitate open access in transmission as envisaged
through this agreement, there is of utmost importance for
us to implement an appropriate methodology that could
allocate the transmission charge among the users fairly and
equitably.

Conclusions

As NEA has been signing Power Purchase Agreements with
private hydropower developers, power generated by them
can be consumed inside Nepal and the surplus power can
be exported to neighboring countries. In addition to that,
some independent power producers themselves have
signed an agreement with NEA regarding wheeling of
energy to any entity other than NEA after getting approval
from NEA by paying wheeling charge specified by NEA. Also
in the coming days, Rastriya Prasaran Grid Company Limited
is going to have its own transmission infrastructure which
can also be used by independent power producers. They
can be connected to the NEA’s grid to create a business
model that will generate income for transmission system
owners from Wheeling Charge. So, in the coming days,
the Nepalese energy sector will be having two different
transmission networks where any generators after fulfilling
grid compliance can integrate into any part of the grid that
may be owned by any one of the two entities and power
may be evacuated through different paths in transmission
networks owned by different owners.

Also, one of the major milestones achieved by Nepal to
start power exchange with India has opened possibilities for
us to export surplus power to other neighboring countries’
electricity markets. In addition to that, the emerging
scope of forming a single grid across the South Asia region
especially focusing on integrating the Bhutan-Bangladesh-
India-Nepal (BBIN) grid has triggered unending possibilities
for multilateral trade across the region. Nepal could be

the biggest beneficiary of this regional integration with its
hydro-based power that could be steadily harnessed and
sold in this intra-region transaction.

From this perspective also, ERC is required to issue

Regulations related to wheeling charge determination

as soon as possible. The Nepalese power market should

impose an appropriate transmission charge methodology

that could be allocated among market participants fairly

and equitably. Each transmission pricing methodology has

its own pros and cons. The choice of pricing methodology

for a particular market is a trade-off among different

criteria like efficiency, simplicity, non-discriminatory access,

easiness in an application, cost recovery, transparency, etc.

As per international practices, many market regulators have

imposed a hybrid basis of transmission line pricing since

only one wheeling charge may not address the system

requirement. Hence, ERC should decide which transmission

pricing to be implemented by properly accessing system

requirements in the context of Nepal.
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NEPAL ELECTRICITY AUTHORITY
POWER TRADE DEPARTMENT

IPPs' Power Projects (Operation) as of Ashadh 32, 2079

Installed Commercial
Developer Location Capacity | PPA Date Operation
(kw) Date

Himal Power Ltd. Khimti Khola Dolakha 60000 2052.10.01 2057.03.27
n | lieEesl ReEr el e) Upper Bhotekoshi ;4\ halchowk 45000  2053.04.06  2057.10.11
Ltd. Khola
Syange Electricity Company .
3 - Syange Khola Lamjung 183 2058.10.03  2058.10.10
Limited
4 'L\f;tm"a' IO FONEIREETEEY | o e Sindhupalchowk 7500  2054.09.15  2059.06.21
5 (L:tf:j'"me Hydro Power Company (e Rasuwa 22100  2054.03.11 2060.05.08
Butwal Power Company Ltd. Jhimruk Khola Pyuthan 12000 2058.03.29 1994
7 Butwal Power Company Ltd. Andhi Khola Syangza 9400 2058.03.29 2071.12.22
I e e Re SR e R cl e Sankhuwasabha 3000  2056.10.09  2060.06.01
Co. (P.) Ltd. Small
g | el el Faes Rairang Khola Dhadin 500 2059.08.27 2061.08.01
Development Co. (P) Ltd. g & o o
10 Sanima Hydropower (Pvt.) Ltd.  Sunkoshi Small Sindhupalchowk 2500 2058.07.28 2061.12.11
11  Alliance Power Nepal Pvt.Ltd. Chaku Khola Sindhupalchowk 3000 2056.11.03 2062.03.01
12 Khudi Hydropower Ltd. Khudi Khola Lamjung 4000  2058.03.04 2063.09.15
13 Unique Hydel Co. Pvt.Ltd. Baramchi Khola Sindhupalchowk 4200 2058.12.14  2063.09.27
14 l\t‘fpﬁj' AR RREID FENEr G | an o onreal | Bheding 1650  2059.11.23  2064.07.13
g, | SRR BRI WO FEONET | o e s | oxijam 750 2061.04.29  2064.06.01
(Pvt.) Ltd.
iz | el SEl Eelepener | oo o Kathmandu 250 2062.04.24  2064.08.01
Systems Pvt. Ltd.
iy | Mt el SEiepeer | o e Panchthar 995 2057.12.31  2064.08.05
Dev. Co. Pvt. Ltd.
18  Unified Hydropower (P.) Ltd. Pati Khola Small Parbat 996 2062.10.28 2065.10.27
19 I?jk Aelegener Gy ) | gy Kaski 979 2063.06.08  2065.11.14
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Ridi Hydropower Development
Co. (P.) Ltd.

Centre for Power Dev. And
Services (P.) Ltd.

Gandaki Hydro Power Co. Pvt.
Ltd.

Himal Dolkha Hydropower
Company Ltd.

Baneswor Hydropower Pvt. Ltd.

Barun Hydropower
Development Co. (P.) Ltd.

Bhagawati Hydropower
Development Co. (P.) Ltd.

Kathmandu Upatyaka
Khanepani Bewasthapan Board

Nyadi Group (P.) Ltd.

United Modi Hydropwer Pvt.
Ltd.

Synergy Power Development
(P.) Ltd.

Laughing Buddha Power Nepal
(P.) Ltd.

Aadishakti Power Dev. Company
(P.) Ltd.

Ankhu Khola Jal Bidhyut Co. (P.)
Ltd.

Nepal Hydro Developer Pvt. Ltd.

Laughing Buddha Power Nepal
Pvt. Ltd.

Bhairabkunda Hydropower Pvt.
Ltd.

Radhi Bidyut Company Ltd.

Pashupati Environmental Eng.
Power Co. Pvt. Ltd.

Mailung Khola Hydro Power
Company (P.) Ltd.

Joshi Hydropower Dev. Co. Ltd.
Sanima Mai Hydropower
Limited

Bojini Company Private Limited

Ruru Hydropower Project (P)
Ltd.

Prime Hydropower Co. Pvt. Ltd.
Api Power Company Pvt. Ltd.

Kutheli Bukhari Small
Hydropower (P).Ltd

Sanima Mai Hydropower Ltd.
Chhyangdi Hydropower Limited
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Ridi Khola

Upper Hadi Khola

Mardi Khola

Mai Khola

Lower Piluwa
Small

Hewa Khola

Bijayapur-1

Solar
Siuri Khola

Lower Modi 1

Sipring Khola

Middle Chaku

Tadi Khola
(Thaprek)

Ankhu Khola - 1

Charanawati
Khola

Lower Chaku
Khola

Bhairab Kunda
Radhi Khola

Chhote Khola

Mailung Khola
Upper Puwa -1
Mai Khola

Jiri Khola Small

Upper Hugdi
Khola

Belkhu
Naugadh gad
Khola

Suspa Bukhari

Mai Cascade
Chhandi

Gulmi

Sindhupalchowk

Kaski

llam

Sankhuwasabha

Sankhuwasabha

Kaski

Lalitpur
Lamjung

Parbat

Dolakha
Sindhupalchowk
Nuwakot
Dhading
Dolakha

Sindhupalchowk

Sindhupalchowk
Lamjung

Gorkha

Rasuwa
Illam
llam
Dolakha
Gulmi
Dhading

Darchula

Dolakha

llam
Lamjung

2400

991

4800

4500

990

4455

4410

680.4

4950

10000

9658

1800

5000

8400

3520

1800

3000

4400

993

5000

3000

22000

2200

5000

518

8500

998

7000
2000

2063.05.08

2064.04.07

2060.07.07

2063.11.19

2064.07.21

2061.04.02

2066.03.30

2069.06.12

2064.04.17

2065.10.20

2065.10.20

2066.11.03

2061.12.15

2066.02.22

2067.01.13

2063.07.02

2065.08.02

2066.10.18

2067.11.09

2058.04.09

2066.01.23

2067.01.08

2065.10.23

2066.04.04

2064.04.04

2067.01.19

2069.04.32

2069.10.12
2068.12.23

2066.07.10

2066.07.22

2066.10.08

2067.10.14

2068.04.01

2068.04.17

2069.05.04

2069.07.15

2069.07.30

2069.08.10

2069.10.03

2069.11.15

2069.12.14

2070.05.05

2070.02.24

2070.04.24

2071.02.22

2071.02.31

2071.03.09

2071.03.19

2071.10.01

2071.10.14

2071.11.01

2071.12.09

2071.12.30

2072.05.02

2072.06.03

2072.10.29
2072.12.13
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Panchakanya Mai Hydropower
Ltd. (Previously Mai Valley and
prior to that East Nepal)

Sayapatri Hydropower Private
Limited

Electro-com and Research
Centre Pvt. Ltd.

Khani Khola Hydropower
Company Pvt. Ltd.

Daraudi Kalika Hydro Pvt. Ltd.

Khani Khola Hydropower
Company Pvt. Ltd.

Sapsu Kalika Hydropower Co.
Pvt. Ltd.

Sinohydro-Sagarmatha Power
Company (P) Ltd.

Madi Power Pvt. Ltd.

Panchthar Power Company Pvt.
Ltd.

Sanvi Energy pvt. Ltd.

Bhugol Energy Dev Compay (P).
Ltd

Mai Valley Hydropower Private
Limited

Dronanchal Hydropower Co.Pvt.
Ltd

Dibyaswari Hydropower Limited

Puwa Khola-1 Hydropower P.
Ltd.

Shibani Hydropower Co. Pvt.
Ltd.

Mount Kailash Energy Pvt. Ltd.

Mandakini Hydropower Limited
Garjang Upatyaka Hydropower
(P.) Ltd.

Union Hydropower Pvt Ltd.

Syauri Bhumey Microhydro
Project

Molung Hydropower Company
Pvt. Ltd.

Sikles Hydropower Pvt. Ltd.

Himal Dolkha Hydropower
Company Ltd.

Barahi Hydropower Pvt.ltd

Leguwa Khola Laghu Jalbidhyut
Sahakari Sastha Ltd.

Super Mai Hydropower Pvt. Ltd.
Chimal Gramin Bidhyut Sahakari
Sanstha Ltd.

Surya Power Company Pvt. Ltd.

Upper Mai Khola

Daram Khola A

Jhyadi Khola

Tungun-Thosne
Daraudi Khola A

Khani Khola

Miya Khola

Upper
Marsyangdi "A"

Upper Madi
Hewa Khola A
Jogmai

Dwari Khola

Upper Mai C

Dhunge-Jiri
Sabha Khola

Puwa Khola -1

Phawa Khola

Thapa Khola
Sardi Khola

Chake Khola
Midim Karapu

Syauri Bhumey

Molung Khola
Madkyu Khola
Mai sana Cascade
Theule Khola
Leguwa Khola

Super Mai
Sobuwa Khola-2
MHP

Bishnu Priya Solar
Farm Project

llam

Baglung

Sindhupalchowk

Lalitpur
Gorkha

Lalitpur

Khotang

Lamjung
Kaski
Panchthar
llam

Dailekh

llam

Dolakha
Sankhuwasabha

llam

Taplejung

Myagdi
Kaski

Ramechhap
Lamjung

Nuwakot

Okhaldhunga
Kaski

llam

Baglung
Dhankuta
Illam

Taplejung

Nawalparasi

9980

2500

2000

4360
6000

2000
996

50000

25000
14900
7600

3750

5100

600
4000

4000

4950

13600
4000

2830
3000

23

7000
13000
8000
1500
40
7800

90

960
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2061.12.19 2073.03.09
2068.12.19 2073.03.12
2067.01.30 2073.05.31
2069.04.05 2073.07.09
2068.05.19 2073.08.13
2069.04.05 2073.08.20
2069.08.10 2073.09.03
2067.09.14 2073.09.17
2066.05.21 2073.09.25
2068.05.30 2073.10.22
2069.08.07 2074.01.18
2069.12.30 2074.01.23
2068.12.23 2074.04.09
2068.09.25 2074.06.01
2068.11.17 2074.06.02
2070.10.09 2074.06.23
2063.12.01 2074.07.14
2067.10.11 2074.08.22
2068.11.11 2074.08.23
2065.11.06 2074.08.28
2069.10.28 2074.10.15
2072.11.16  2074.10.18
2069.11.21 2074.12.12
2066.08.03 2074.12.19
2069.11.14 2074.12.26
2066.12.16  2075.03.24
2072.11.21 2075.03.28
2073.12.06 2075.07.11
2074.11.15 2075.07.14
2074.04.08 2075.08.13
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Deurali Bahuudesiya Sahakari
Sanstha Ltd.

Bindhyabasini Hydropower Dev.
Co. (P.) Ltd.

Mandu Hydropower Ltd.

Salmanidevi Hydropower (P).
Ltd

Eastern Hydropower Pvt. Ltd.
Mountain Hydro Nepal Pvt. Ltd.

Pashupati Environmental Power
Co. Pvt. Ltd.

United Idi Mardi and R.B.
Hydropower Pvt. Ltd.

Rairang Hydropower
Development Company Ltd.

Api Power Company Pvt. Ltd.

Arun Kabeli Power Ltd.

Rangoon Khola Hydropower
Pvt. Ltd.

Dolti Power Company Pvt. Ltd.

Bindhyabasini Hydropower Dev.
Co. (P.) Ltd.

Ghalemdi Hydro Limited
(Previously, Cemat Power Dev
Company (P). Ltd.)

Terhathum Power Company
Pvt. Ltd.

Upper Solu Hydroelectric
Company Pvt. Ltd

Sagarmatha Jalabidhyut
Company Pvt. Ltd.

Mai Khola Hydropower Pvt. Ltd.

Century Energy Pvt. Ltd.

Rawa Energy Development Pvt.
Ltd.

Himalayan Hydropower Pvt.
Ltd.

Ridi Hydropower Development
Co. Ltd.

Manakamana Engineering
Hydropower Pvt. Ltd.

Everest Sugar and Chemical
Industries Ltd.
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Midim Khola

Rudi Khola A

Bagmati Khola
Small

Kapadi Gad

Pikhuwa Khola
Tallo Hewa Khola

Lower Chhote
Khola

Upper Mardi

Iwa Khola

Upper Naugad
Gad

Kabeli B-1

Jeuligad
Padam Khola

Rudi Khola B

Ghalemdi Khola

Upper Khorunga

Solu Khola

Super Mai 'A'

Super Mai
Cascade

Hadi Khola
Sunkoshi A

Upper Rawa

Namarjun Madi

Butwal Solar
Project

Ghatte Khola

Everest Sugar
and Chemical
Industries Ltd.

Lamjung

Lamjung & Kaski

Makawanpur/
Lalitpur

Doti

Bhojpur
Panchthar

Gorkha

Kaski

Taplejung

Darchula

Taplejung,
Panchthar

Bajhang
Dailekh

Lamjung & Kaski

Myagdi

Terhathum

Solukhumbu

lllam

lllam

Sindhupalchowk

Khotang

Kaski

Rupandehi

Dolakha

Mabhottari

100

8800

22000

3330

5000
22100

997

7000

9900

8000

25000

996

4800

6600

5000

7500

23500

9600

3800

997

3000

11880

8500

5000

3000

2070.02.20

2069.10.28

2069.10.07

2069.12.11

2066.07.24
2071.04.09

2072.08.04

2073.02.25

2070.01.29

2073.07.12

2069.03.29

2071.10.20

2074.08.01

2071.4.20

2069.12.30

2073.07.29

2070.07.24

2074.11.14

2074.12.07

2074.05.05

2073.04.24

2066.05.30

2075.06.09

2070.04.28

2075.06.17

2075.09.04

2075.12.04

2075.12.19

2076.02.25

2076.02.27
2076.04.21

2076.05.20

2076.06.20

2076.06.20

2076.07.13

2076.07.23

2076.08.27
2076.09.08

2076.11.05

2076.11.05

2076.11.17

2076.12.10
(Business
Operation
Date-BOD)

2077.02.32

2077.03.31

2077.05.12

2077.06.04

2077.06.12

2077.07.15

2077.07.23

2077.10.26

N
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105

106

107

108
109

110

111
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114

115

116
117

118

119

120
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122

123

124

125

126

127

128

129
130
131

Civil Hydropower Pvt. Ltd.

Eco Power Development
Company Pvt. Ltd

Taksar-Pikhuwa Hydropower
Pvt. Ltd.

Shiva Shree Hydropower (P.)
Ltd.

Robust Energy Ltd.
Singati Hydro Energy Pvt. Ltd.

Richet Jalbidhyut Company Pvt.
Ltd.

Upper Tamakoshi Hydropower
Ltd.

Api Power Company Ltd.

Samling Power Company Pvt.
Ltd.

Manang Trade Link Pvt. Ltd.
Solar Farm Pvt. Ltd.

Asian Hydropower Pvt. Ltd.
Green Ventures Pvt. Ltd.

Chhyangdi Hydropower Limited
Universal Power Company Ltd.
Api Power Company Ltd.

Three Star Hydropower
Company Ltd.

Numbur Himalaya Hydropower
Pvt. Ltd.

Indushankar Chini Udhyog Ltd.

Upper Syange Hydropower P.
Ltd.

Sagarmatha Energy and
Construction Pvt. Ltd.

Buddha Bhumi Nepal Hydro
Power Co. Pvt. Ltd.

Arun Valley Hydropower Dev.
Co. Ltd.

Upper Hewa Khola Hydropower
Co. Pvt. Ltd.

Suri Khola Hydropower Pvt. Ltd.
Nyadi Hydropower Limited
Himalaya Urja Bikas Co. Pvt. Ltd.
Himalaya Urja Bikas Co. Ltd.

Bijayapur 2 Khola
Small

Mithila Solar PV
Electric Project

Taksar Pikhuwa

Upper Chaku A

Mistri Khola
Singati Khola

Richet Khola

Upper Tamakoshi

Chandranigahpur
Solar Project

Mai Beni

Lower Modi

Belchautara Solar
Project

Lower Jogmai
Likhu-1v

Upper Chhyangdi
Khola

Lower Khare

Dhalkebar Solar
Project

Sapsup Khola

Likhu Khola A

Indushankar
Chini Udhyog Ltd.

Upper Syange
Khola

Dhalkebar Solar
Project

Lower Tadi

Kabeli B-1
Cascade

Upper Hewa
Khola Small

Suri Khola
Nyadi

Upper Khimti
Upper Khimti Il

Kaski

Dhanusha

Bhojpur

Sindhupalchowk

Myagdi
Dolakha

Gorkha

Dolkha

Rautahat

lllam
Parbat
Tanahun

Illam
Ramechhap

Lamjung
Dolakha

Dhanusha

Khotang

Solukhumbu &
Ramechap

Sarlahi

Lamjung

Dhanusha

Nuwakot

Panchthar

Sankhuwasabha

Dolakha
Lamjung
Ramechhap
Ramechhap

4500

10000

8000

22200

42000
25000

4980

456000

4000

9510

20000

5000

6200
52400

4000

11000

1000

6600

24200

3000

2400

3000

4993

9940

8500

6400
30000
12000

7000

2072.09.12

2075.09.16

2073.09.01

2067.05.22

2067.10.20
2070.07.27

2073.02.23

2067.09.14

2075.04.27

2073.07.26

2068.05.20

2075.04.23

2074.12.07
2067.10.19

2074.03.22

2069.10.22

2075.05.03

2075.03.25

2071.11.22

2075.06.10

2072.06.14

2075.06.24

2070.12.10

2075.08.09

2072.09.23

2072.02.20
2072.02.12
2067.10.09
2069.12.09

2077.11.18

2077.11.22

2078.01.01

2078.02.01

2078.03.03
2078.04.17

2078.04.28

2078.05.04

2078.05.06

2078.06.01

2078.06.14

2078.07.01

2078.07.15
2078.07.21

2078.08.24

2078.09.06

2078.10.02

2078.09.23

2078.10.25

2078.11.01

2078.11.15

2078.11.21

2078.12.10

2078.12.12

2078.12.19

2079.01.18
2079.01.27
2079.02.04
2079.02.17

B -
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nm

Nama Buddha Hydropower Pvt.
Ltd.

10

11
12
13

14

15

16

17

18
19

20

21
22

23

24

25

26

27

28
29
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IPPs' Power Projects (Under Construction) as of Ashadh 32, 2079
(Financial Closure Concluded Projects)

Jumdi Hydropower Pvt. Ltd.
Hira Ratna Hydropower P.Itd
Energy Engineering Pvt. Ltd.

Greenlife Energy Pvt. Ltd.

Mathillo Mailung Khola
Jalbidhyut Ltd. (Prv. Molnia
Power Ltd.)

Sanjen Hydropower Co.Limited
Middle Bhotekoshi Jalbidhyut
Company Ltd.

Chilime Hydro Power Company
Ltd.

Water and Energy Nepal Pvt.
Ltd.

Sanjen Hydropower Company
Limited

Gelun Hydropower Co.Pvt.Ltd
Dariyal Small Hydropower Pvt.
Ltd

Suryakunda Hydroelectric Pvt.
Ltd.

Himalayan Power Partner Pvt.
Ltd.

Sasha Engingeering Hydropower
(P). Ltd

Rising Hydropower Compnay
Ltd.

Liberty Hydropower Pvt. Ltd.
Hydro Innovation Pvt. Ltd.
Salankhu Khola Hydropower
Pvt. Ltd.

Moonlight Hydropower Pvt. Ltd.
Middle Modi Hydropower Ltd.
Reliable Hydropower Co. Pvt.
Ltd.

Rara Hydropower Development
Co. Pvt. Ltd.

Lohore Khola Hydropower Co.
Pvt. Ltd.

Beni Hydropower Project Pvt.
Ltd.

Dudhkoshi Power Company Pvt.
Ltd.

Madhya Midim Jalbidhyut
Company P. Ltd.

Volcano Hydropower Pvt. Ltd.

@ 3ib 9
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Tinau Khola Small

Jumdi Khola
Tadi Khola
Upper Mailung A

Khani khola-1

Upper Mailun

Upper Sanjen
Middle
Bhotekoshi

Rasuwagadhi
Badi Gad

Sanjen
Gelun

Upper Belkhu
Upper Tadi

Dordi Khola

Khani
Khola(Dolakha)

Selang Khola

Upper Dordi A
Tinekhu Khola

Salankhu Khola

Balephi A
Middle Modi

Khorunga Khola

Upper Parajuli
Khola

Lohore Khola

Upper Solu

Rawa Khola

Middle Midim
Teliya Khola

Palpa

Gulmi
Nuwakot
Rasuwa

Dolakha

Rasuwa

Rasuwa

Sindhupalchowk
Rasuwa
Baglung

Rasuwa
Sindhupalchowk
Dhading

Nuwakot
Lamjung
Dolakha

Sindhupalchowk

Lamjung
Dolakha

Nuwakot

Sindhupalchowk
Parbat

Terhathum
Dailekh

Dailekh

Solukhumbu

Khotang

Lamjung

Dhankuta

Installed
Capacity
(kw)

1665

1750
5000
6420

40000

14300

14800
102000

111000
6600

42500
3200
996

11000
27000
30000

990

25000
990

2500

22140
15100

4800
2150

4200

18000

6500

3100
996

PPA Date

2065.03.31

2066.10.21
2067.01.09
2067.03.25
2067.06.24
(25 MW)
2074.02.21
(15 MW)

2068.05.23

2068.06.23
2068.07.28

2068.07.28
2068.08.13

2068.08.19
2068.09.25
2068.11.28

2068.12.03
2069.03.01
2069.03.25

2069.03.31

2069.06.02
2069.06.08

2069.06.14

2069.07.14
2069.08.21

2069.08.26
2069.08.28

2069.09.08

2069.09.16
2073.07.25
(PPA Revived)

2069.09.26

2069.10.23
2069.10.25

Required
Commercial
Operation Date
2066.11.01 (0.99
MW)
2077.09.15
(0.675 MW)
2069.10.11
2075.10.01
2075.10.01
2074.12.17
(25MW)
2076.09.03
(15MW)

2075.10.01

2076.09.15
2076.12.28

2076.09.15

2072.2.14

2076.09.15
2074.06.14
2071.7.16

2075.10.01

2076.05.14

2074.12.17

2071.6.15

2076.05.14
2074.12.30

2071.11.30

2076.12.28
2077.03.31

2077.08.16

2071.12.17

2073.06.20

2074.10.01

2073.05.31

2072.5.1
2071.7.24

N



30

31

32

33
34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51
52

53

54

55

56

57

58
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Betrawoti Hydropower Company Phalankhu Khola

(P).Ltd

Dovan Hydropower Company
Pvt. Ltd.

Tallo Midim Jalbidhut Company
Pvt. Ltd.

Tangchhar Hydro Pvt. Ltd
Abiral Hydropower Co. Pvt. Ltd.
Essel-Clean Solu Hydropower
Pvt. Ltd.

Consortium Power Developers
Pvt. Ltd.

Maya Khola Hydropower Co.
Pvt. Ltd.

Idi Hydropower Co. P. Ltd.

Dordi Khola Jal Bidyut Company
Ltd.

River Falls Hydropower
Development Pvt. Ltd.

Peoples' Hydropower Company
Pvt. Ltd.

Hydro Venture Private Limited

Global Hydropower Associate
Pvt. Ltd.

Paan Himalaya Energy Private
Limited

Dipsabha Hydropower Pvt. Ltd.
Research and Development
Group Pvt. Ltd.

Hydro Empire Pvt. Ltd.
Chandeshwori Mahadev Khola
MH. Co. Pvt. Ltd.

Bungal Hydro Pvt. Ltd.
(Previously Sanigad Hydro Pvt.
Ltd.)

Kalanga Hydro Pvt. Ltd.
Sanigad Hydro Pvt. Ltd.
Dhaulagiri Kalika Hydro Pvt. Ltd.
Menchhiyam Hydropower Pvt.
Ltd.

Kabeli Energy Limited

Peoples Energy Ltd. (Previously
Peoples Hydro Co-operative
Ltd.)

Chauri Hydropower (P.) Ltd.

Huaning Development Pvt. Ltd.

Multi Energy Development Pvt.
Ltd.

Junbesi Khola

Lower Midim

Tangchhahara
Upper Khadam

Lower Solu
Khare Khola

Maya Khola
Idi Khola

Dordi-1 Khola

Down Piluwa

Super Dordi 'Kha'

Solu Khola
(Dudhkoshi)

Likhu-2

Likhu-1

Sabha Khola A
Rupse Khola
Upper Myagdi
Chulepu Khola

Upper Sanigad
Kalangagad

Upper Kalangagad
Darbang-Myagdi

Upper Piluwa
Khola 2

Kabeli-A

Khimti-2

Chauri Khola

Upper Balephi A

Langtang Khola

Rasuwa
Solukhumbu

Lamjung

Mustang
Morang

Solukhumbu
Dolakha

Sankhuwasabha

Kaski

Lamjung

Sankhuwasabha
Lamjung

Solukhumbu

Solukhumbu/
Ramechap
Solukhumbu/
Ramechap
Sankhuwasabha

Myagdi
Myagdi

Ramechhap

Bajhang

Bajhang
Bajhang

Myagdi
Sankhuwasabha

Panchthar and
Taplejung

Dolakha and
Ramechhap

Kavrepalanchowk,
Ramechhap,
Sindhupalchowk,
Dolakha

Sindhupalchowk

Rasuwa

13700
5200

996

2200
990

82000
24100
14900

975

12000

9500
54000
86000
33400

51400
9990
4000
20000
8520
10700
15330

38460
25000

4720

37600

48800

6000

36000

20000

® ay 33

2069.12.06 2075.10.01
2069.12.29 2076.08.30
2070.01.19 2071.8.1
2070.02.20 2073.7.1
2070.02.21 2071.08.01
2070.07.15 2076.8.30
2070.07.15 2075.08.15
2070.08.30 2076.9.1
2070.09.01 2074.09.16
20710719 2076.08.16 (103
: MW) 2077.04.02
2075.11.21 (1.7 MW)
(1.7 MW) :
2071.10.18 2076.09.01
2071.11.13 2077.03.29
2071.11.13 2077.06.10
2071.11.19 2077.04.01
2071.11.19 2077.04.01
2071.12.02 2076.07.15
2071.12.17 2076.08.02
2071.12.17 2077.05.30
2071.12.23 2075.04.15
2072.03.15 2076.05.29
2072.03.15 2076.05.29
2072.03.15 2077.04.15
2072.04.28 2075.12.25
2072.05.11 2076.04.01
2072.06.07 2076.11.03
2072.06.14 2078.04.01
720614 07512305
2076.01.06 (1 MW)(lzol\;\i'/())&(B
MW)
2072.08.29 2075.10.06
2076.12.30
(T0MW)
AV 2078.04.03
(T0MW)
® 3icb 9 @ g Q0
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72
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74
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76

77

78
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82

83

84

85
86
87
88
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Ankhu Hydropower (P.) Ltd.

Myagdi Hydropower Pvt. Ltd.

Rapti Hydro and General
Construction Pvt. Ltd.

Siddhi Hydropower Company
Pvt. Ltd.

Nilgiri Khola Hydropower Co.
Ltd.

Siuri Nyadi Power Pvt. Ltd.
Swet-Ganga Hydropower and
Construction Ltd.

Nilgiri Khola Hydropower Co.
Ltd.

Sano Milti Khola Hydropower
Ltd.

Diamond Hydropower Pvt. Ltd.
Rasuwa Hydropower Pvt. Ltd
Makari Gad Hydropower Pvt.
Ltd.

Super Madi Hydropower Ltd.
(Previously Himal Hydro and
General Construction Ltd.)
Mount Nilgiri Hydropower
Company Pvt. Ltd.

Trishuli Jal Vidhyut Company
Ltd.

Sindhujwala Hydropower Ltd.
Energy Venture Pvt. Ltd.

Orbit Energy Pvt. Ltd. (Previously

Pokhari Hydropower Company
Pvt. Ltd.)

Daram Khola Hydro Energy Ltd.

Gorkha Congenial Energy and
Investment Pvt. Ltd.

Global Energy and Construction
Pvt. Ltd.

Him River Power Pvt. Ltd.
Madhya Tara Khola Hydropower
P. Ltd. (Prv. Pahadi Hydro Power
Company (P.) Ltd.)

Nepal Water and Energy
Development Company Pvt. Ltd.

Mewa Developers Pvt. Ltd.
Him Star Urja Co. Pvt. Ltd.

Aashutosh Energy Pvt. Ltd.

Sanvi Energy Pvt. Ltd.
Jhyamolongma Hydropower
Development Company Pvt. Ltd.
Nasa Hydropower Pvt. Ltd.
Sanima Middle Tamor
Hydropower Ltd. (Prv. Tamor
Sanima Energy Pvt. Ltd.)

@ 3icd 9
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Ankhu Khola

Ghar Khola

Rukumgad
Siddhi Khola

Nilgiri Khola
Super Nyadi

Lower Likhu
Nilgiri Khola-2

Sano Milti

Upper Daraudi-1
Phalanku Khola

Makarigad

Super Madi

Rurubanchu-1

Upper Trishuli 3B
Upper Nyasem
Upper Lapche

Sabha Khola B

Daram Khola

Lamahi Solar
Project
Duhabi Solar
Project
Liping Khola

Madhya Tara
Khola Small
Upper Trishuli - 1

Middle Mewa

Buku Kapati

Chepe Khola
Small
Jogmai Cascade

Karuwa Seti

Lapche Khola

Middle Tamor

Dhading

Myagdi

Rukum
Illam

Myagdi
Lamjung

Ramechhap

Myagdi

Ramechhap and
Dolakha

Gorkha
Rasuwa

Darchula

Kaski

Kalikot

Rasuwa
Sindhupalchowk
Dolakha

Sankhuwasabha

Baglung and
Gulmi

Dang

Sunsari

Sindhupalchowk

Baglung

Rasuwa

Taplejung

Okhaldhunga and
Solukhumbu

Lamjung
lllam
Kaski
Dolakha

Taplejung

34000

14000

5000

10000

38000
40270
28100

71000

3000

10000
5000

10000

44000

13500

37000

41400
52000

15100

9600

3000

8000
16260

2200

216000

49000

5000

8630
6000
32000
99400

73000

2073.01.30

2073.02.11

2073.03.07

2074.05.29

2073.11.30
2074.02.19
2073.09.14

2074.03.05

2073.01.13

2072.08.14
2071.08.24

2072.08.29

2073.10.27

2074.05.08

2074.05.06

2073.07.24
2073.04.20

2074.03.26

2073.10.09

2075.06.24

2075.06.25
2073.02.28

2073.10.26

2074.10.14

2075.05.04

2074.10.11

2075.02.15
2075.05.07
2074.04.20
2074.07.29

2073.09.26

2076.12.30
2076.08.30 (8.3
MW)
2078.10.17 (5.7
MW)

2076.09.01
2077.03.31

2080.08.30
2079.04.01
2078.08.15

2081.08.30

2075.08.01

2075.09.17
2076.8.01

2076.02.32

2078.02.28

2077.11.03

2078.11.17

2077.03.30
2078.12.30

2078.2.31

2076.09.08
2076.12.23

2076.12.24
2077.01.22

2075.08.29

2080.12.18
2080.06.06
2077.04.15

2078.11.09
2078.04.07
2079.01.12
2079.04.14

2078.05.28
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92
93
94
95

96
97

98

99

100

101

102

103
104
105

106

107

108

109
110

111

112
113
114
115
116

117
118

119

120

121
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Vision Energy and Power Pvt.
Ltd.

Dolakha Nirman Company Pvt.
Ltd.

People's Power Limited

Tundi Power Pvt.Ltd

Him Consult Pvt. Ltd.

Parbat Paiyun Khola
Hydropower Company Pvt. Ltd.
Chirkhwa Hydropower Pvt. Ltd.
Yambling Hydropower Pvt. Ltd.
Gaurishankar Power
Development Pvt. Ltd.

Upper Lohore Khola
Hydropower Co. Pvt. Ltd.
Unitech Hydropower Co. Pvt.
Ltd.

Omega Energy Developer Pvt.
Ltd.

Gorakshya Hydropower Pvt. Ltd.

Api Power Company Ltd.

Vision Lumbini Ltd.

Kasuwa Khola Hydropower Ltd.
Lower Irkhuwa Hydropower Co.
Pvt. Ltd.

Apex Makalu Hydro Power Pvt.
Ltd.

National Solar Power Co. Pvt.
Ltd.

Tundi Power Pvt.Ltd

Mabilung Energy (P.) Ltd

Blue Energy Pvt. Ltd.

Samyukta Urja Pvt. Ltd. (Prv.
Sungava Foundation Pvt. Ltd.)
Bhujung Hydropower Pvt. Ltd.
Shaileshwari Power Nepal Pvt.
Ltd.

Ridge Line Energy Pvt. Ltd.
Makar Jitumaya Hydropower
Pvt. Ltd.

Mount Rasuwa Hydropower Pvt.
Ltd.

Sewa Hydro Ltd.

Himalayan Water Resources and
Energy Development Co. Pvt.
Ltd.

Api Power Company Ltd.

Api Power Company Ltd.

Nupche Likhu

Isuwa Khola

Puwa - 2
Rahughat
Mangale
Rele Khola

Seti Khola

Upper Chirkhwa
Yambling Khola

Middle Hyongu

Khola B

Upper Lohore
Upper Phawa

Sunigad

Super Ankhu
Khola

Upper Chameliya
Seti Nadi
Kasuwa Khola

Lower Irkhuwa

Middle Hongu
Khola A

Grid Connected
Solar PV Project
(VGF)

Upper Rahughat
Upper Piluwa
Khola -3

Super Trishuli

Thulo Khola
Upper Midim
Upper Gaddigad
Super Chepe

Upper Suri

Midim 1 Khola

Lower Selang
Upper Chauri

Parwanipur Solar
Project

Simara Solar
Project

Ramechhap

Sankhuwasabha
lllam

Myagdi

Myagdi

Parbat

Bhojpur
Sindhupalchowk

Solukhumbu
Dailekh
Taplejung
Bajhang

Dhading

Darchula
Kaski
Sankhuwasabha

Bhojpur

Solukhumbu

Nawalparasi

Myagdi
Sankhuwasabha

Gorkha and
Chitwan

Myagdi

Lamjung

Doti

Gorkha Lamjung
Dolakha

Lamjung

Sindhupalchowk

Kavrepalanchowk

Parsa

Bara

57500

97200
4960
35500
6000
3500

4700
7270

22900
4000
5800

11050

23500

40000
25000
45000

13040

22000

5000

48500
4950

70000

21300
7500
1550
9050
7000

13424
1500

6000

8000

1000
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2074.11.28

2075.06.26
2074.05.05
2075.03.29
2074.01.28
2074.02.22

2073.03.01
2072.09.29

2074.12.08

2074.12.08

2074.11.11

2074.11.30

2074.03.15

2075.11.15
2075.08.06
2075.08.13

2075.02.16

2075.05.14

2076.11.23

2075.03.29
2075.12.12

2075.07.11

2075.02.17
2074.05.29
2075.04.06
2075.12.19
2075.04.10

2075.10.07
2074.02.22

2074.07.27

2075.04.27

2075.05.03

@ 3id 9

2080.05.02

2080.04.01
2078.06.11
2079.08.29
2077.02.19
2076.12.30

2077.04.01
2077.03.17

2079.04.01

2077.04.11

2078.04.16

2080.02.07

2080.09.15

2079.11.13
2079.04.05
2082.04.06

2079.04.03

2079.04.01

2077.08.22

2080.08.29
2078.11.16

2080.11.17

2079.04.15
2078.04.01
2077.12.19
2079.05.20
2079.12.30

2080.04.04
2075.12.30

2078.04.04

2076.02.26

2076.03.02
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122

123

124

125

126
127
128
129

130

131
132
133
134
135

136

137

138

139

140

Nepal Solar Farm Pvt. Ltd.

Saurya Bidhyut Power Pvt. Ltd.

Pure Energy Pvt. Ltd.

Pure Energy Pvt. Ltd.

G.l. Solar Pvt. Ltd.

Hilton Hydro Energy Pvt. Ltd.

Snow Rivers Pvt. Ltd.

Dhading Ankhu Khola Hydro Pvt.

Ltd.

Isuwa Energy Pvt. Ltd.

North Summit Hydro Pvt. Ltd.
Sailung Power Company Pvt. Ltd.

Orbit Energy Pvt. Ltd.

Tanahun Hydropower Ltd.
River Side Hydro Energy Pvt. Ltd.
Palun Khola Hydropower Pvt.

Ltd.

Perfect Energy Development

Pvt. Ltd

Silk Power (Prv. Maa Shakti
Engineering & hydropower Pvt.

Ltd.)

Chirkhwa Hydropower Pvt. Ltd.

Apolo Hydropower Pvt. Ltd.

Barpak Daruadi Hydropower

Pvt. Ltd.

Som
RadhaKrishna
Solar Farm Project
(VGF)

Grid Connected
Solar Project,
Nawalparasi
Solar PV Project
(1032), Nainapur,
Banke, Block-1
Solar PV Project
(1033), Nainapur,
Banke, Block-2
Grid Connected
Solar Project,
Morang

Super Kabeli
Super Kabeli A

Upper Ankhu

Lower Isuwa
Cascade

Hidi Khola
Bhotekoshi-1
Sabha Khola C
Tanahun
Tamor Khola-5

Palun Khola

Middle Trishuli
Ganga

Luja Khola
Lower Chirkhwa
Buku Khola

Middle Super
Daraudi

Kaski

Nawalparasi

Banke

Banke

Morang

Taplejung
Taplejung

Dhading

Sankhuwasabha

Lamjung
Sindhupalchowk
Sankhuwasabha
Tanahun
Taplejung

Taplejung

Nuwakot

Solukhumbu
Bhojpur

Solukhumbu

Gorkha

4000

2000

10000

10000

6800

12000
13500

38000

37700

6820
40000
4196
140000
37520

21000

19410

23550

4060

6000

10000

2076.11.23

2077.12.20

2078.08.12

2078.08.12

2078.08.27
2075.11.02
2075.11.02
2075.06.14

2077.09.27

2075.10.04
2075.03.15
2075.12.10
2075.03.15
2075.12.04

2075.04.06

2075.09.03

2075.10.16

2074.01.20

2070.02.02

2075.04.22
(PPA Revived)

2075.11.23

2077.03.16

2078.06.17

2080.02.11

2080.02.11

2079.08.26

2079.10.04
2080.01.01

2079.09.15

2080.12.30

2080.05.15
2079.07.01
2079.04.02
2080.12.30
2080.04.10

2080.06.21

2080.02.17

2080.11.14

2078.04.01

2074.04.01

2080.03.01
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IPPs' Power Projects in Different Stages of Development as of Ashadh 32, 2079
(Without Financial Closure)

H Developers

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Balephi Jalbidhyut Co. Ltd.
Ingwa Hydro Power Pvt. Ltd

United Modi Hydropwer
Ltd.

Salasungi Power Limited
Sisa Hydro Electric
Company Pvt. Ltd.

Himali Rural Electric Co-
operative Ltd.

Sabha Pokhari Hydro Power
(P.) Ltd.

United Mewa Khola
Hydropower Pvt. Ltd.

Nyam Nyam Hydropower
Company Pvt. Ltd.

Saptang Hydro Power Pvt.
Ltd.

IDS Energy Pvt. Ltd.

Langtang Bhotekoshi
Hydropower Company Pvt.
Ltd.

Upper Richet Hydropower
Pvt. Ltd.

Khechereswor Jal Vidhyut
Pvt. Ltd.

Khechereswor Jal Vidhyut
Pvt. Ltd.

Gaughar Ujjyalo Sana
Hydropower Co. Pvt. Ltd.

Seti Khola Hydropower Pvt.
Ltd.

Super Hewa Power
Company Pvt. Ltd.

Baraha Multipower Pvt. Ltd.

Jhilimili Hydropower Co.
Pvt. Ltd.

North Summit Hydro Pvt.
Ltd.

Himali Hydro Fund Pvt. Ltd.

Jalshakti Hydro Company
Pvt. Ltd.

Arati Power Company Ltd.

Mount Everest Power
Development Pvt. Ltd.

m e | VIDYUT |

Balephi
Upper Ingwa khola

Lower Modi 2
Sanjen Khola

Sisa Khola A
Leguwa Khola Small
Lankhuwa Khola
Mewa Khola

Nyam Nyam Khola

Saptang Khola

Lower Khorunga

Rasuwa Bhotekoshi

Upper Richet

Jadari Gad Small

Salubyani Gad
Small

Ghatte Khola Small
Seti Khola

Super Hewa
Irkhuwa Khola B
Gulangdi Khola
Nyadi Phidi
Sona Khola

llep (Tatopani)
Upper Irkhuwa

Dudhkunda Khola

Sindhupalchowk
Taplejung

Parbat
Rasuwa

Solukhumbu

Dhankuta

Sankhuwasabha

Taplejung

Rasuwa

Nuwakot

Terhathum

Rasuwa

Gorkha

Bajhang

Bajhang

Sindhupalchowk

Kaski

Sankhuwasabha
Bhojpur

Gulmi

Lamjung
Taplejung
Dhading
Bhojpur

Solukhumbu

Installed
Capacity
(kw)

23520
9700

10500
78000

2800

640

5000

50000

6000

2500

5400

120000

2000

1000

233

970

22000

5000
15524

980

21400
9000
23675
14500

12000

® ay 33

PPA Date

2067.09.08
2068.03.10

2072.11.14
2072.12.02

2073.10.28

2074.02.08

2074.02.21

2074.02.21

2074.03.27

2074.04.08

2074.08.24

2074.09.07

2074.09.20

2074.10.12

2074.10.12

2074.11.11

2074.11.11

2074.12.27
2075.02.14

2075.02.24

2075.02.24
2075.03.14
2075.03.25
2075.04.01

2075.04.01

@ 3idb 9

Required
Commercial
Operation
Date

2077.06.30
2073.04.01

2076.03.17
2077.03.08

2077.12.12

2075.12.28

2077.09.14

2078.04.01

2077.12.31

2076.04.12

2078.04.01

2078.09.07

2077.04.01

2077.07.30

2077.09.29

2077.03.01

2079.04.15

2078.04.01
2079.04.15

2078.01.14

2079.12.15
2080.07.30
2081.08.25
2079.08.01

2079.06.30
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26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

Him Parbat Hydropower

Pyt. Ltd. Sagu Khola-1
Him Parbat Hydropower
Pyt. Ltd. Sagu Khola
Annapurna Bidhyut Bikas .
Co. Pvt. Ltd. Landruk Modi
Madame Khola
Hydropower Pvt. Ltd. UELEWASTEE
Mid Solu Hydropower .
Company Pvt. Ltd. Mid Solu Khola
Thulo Khola Hydropower Upper thulo
Pvt. Ltd. Khola-A
Kalika Energy Ltd. Bhotekoshi-5
Super Ghalemdi .
Hydropower Pvt. Ltd. S Eli o]
Dibyajyoti Hydropower Pvt. MErsETa B
Ltd.
Amar Jyoti Hydro Power
Pyt Ltd. Istul Khola
Ichowk Hydropower Pvt. Gohare Khola
Ltd.
Pike Hydropower Pvt. Ltd. Likhu Khola
Sita Hydro Power Co. Pvt. NyesimIkhala
Ltd.
Sushmit Energy Pvt. Ltd. Kunaban Khola
Masina Paryatan Sahakari Masina
Sanstha Ltd.
Hydro Village Pvt. Ltd. Myagdi Khola
Shikhar Power ;
Development Pvt. Ltd. Eliitbels
Phedi Khola Hydropower Phedi Khola
Company Pvt. Ltd. (Thumlung)
Bikash Hydropower Upper Machha
Company Pvt. Ltd. Khola
Sita Hydropower Co. Pvt. budh Khola
Ltd.
Kalinchowk Hydropower e
Ltd.
Ruru Hydroelectric Rurubanchu
Company Pvt. Ltd. Khola-2
Gumu Khola Bhyakure
Hydropower Pvt. Ltd. ST
Alliance Energy Solutions .
Pyt Ltd. Upper Sit Khola
Ekikrit Byapar Company .
Pyt. Ltd. Brahamayani
Integrated Hydro Fund .
Nepal Pvt. Ltd. Upper Brahamayani
Kabeli Hydropower .
Company Pvt.Ltd. ]S

® af33 @3B @ g O

Dolakha

Dolakha

Kaski

Kaski

Solukhumbu

Myagdi
Sindhupalchowk

Myagdi

Lamjung

Gorkha

Sindhupalchowk

Ramechhap and
Okhaldhunga

Sindhupalchowk
Myagdi
Kaski and Tanahu
Myagdi

Baglung

Bhojpur

Gorkha

Manang

Dolakha

Kalikot

Dolakha

Argakhanchi

Sindhupalchowk

Sindhupalchowk

Taplejung

5500

20000

86590

24000

9500

15000

62000

9140

50000

1506

950

30000

35000

20000

891

57300

4960

3520

4550

65000

5000

12000

950

905

35470

15150

21930

2075.04.10

2075.04.10

2075.04.13

2075.04.15

2075.04.21

2075.04.24

2075.04.25

2075.05.05

2075.05.10

2075.05.13

2075.05.25

2075.05.26

2075.05.26

2075.05.29

2075.06.02

2075.06.04

2075.06.10

2075.06.21

2075.07.11

2075.07.11

2075.08.09

2075.08.20

2075.08.21

2075.08.23

2075.08.24

2075.08.24

2075.10.03

2079.12.30

2079.12.30

2081.09.15

2080.12.30

2079.05.14

2080.06.30

2080.09.15

2080.12.12

2079.06.06

2079.10.25

2076.07.29

2082.02.17

2080.03.15

2080.11.03

2076.10.29

2080.05.29

2078.06.05

2079.12.01

2080.03.30

2080.03.15

2079.12.30

2079.05.25

2078.05.30

2077.05.04

2080.04.13

2080.04.13

2079.09.01
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53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70
71

72

73

74

75

76

77

78

79

80

Union Mewa Hydro Ltd.

Sajha Power Development
Pvt. Ltd.

Sindhujwala Hydropower
Ltd.

Habitat Power Company
Pvt. Ltd

Ruby Valley Hydropower
Company Ltd

Dudhpokhari Chepe
Hydropower Pvt. Ltd.

Sankhuwasabha Power Dev.
Pvt. Ltd.

Jal Urja Pvt. Ltd.

Champawati Hydropower
Pvt. Ltd

Helambu Construction Pvt.
Ltd

Hydro Connection Pvt. Ltd.

Milke Jaljale Hydropower
Pvt.Ltd.

Ambe Hydropower Pvt. Ltd.

Raghuganga Hydropower
Ltd.

Dhaulagiri Civil Electrical
and Mechanical
Engineering Pvt. Ltd.

Dhaulagiri Civil Electrical
and Mechanical
Engineering Pvt. Ltd.

Bhalaudi Khola Hydropower
Pvt. Ltd.

Kalika Construction Pvt. Ltd.
Kalika Construction Pvt. Ltd.

Super Khudi Hydropower
Pvt. Ltd.

Saidi Power Co. (Pvt.) Ltd.

Manang Marsyangdi
Hydropower Company Pvt.
Ltd.

First Solar Developers
Nepal Pvt. Ltd.

Syarpu Power Company
Limited

Dudh koshi Hydropower
Private Ltd

Sani Bheri Hydropower Co.
Pvt. Ltd

Dipjyoti Hydropower Pvt.
Ltd.

Melamchi Hydro Pvt.Ltd.
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Mewa Khola
Lower Balephi

Upper Nyasem
Khola A

Hewa Khola “A”

Menchet Khola

Dudhpokhari
Chepe

Super Sabha Khola

Nuagad

Chepe khola A

Ksumti khola

Rauje Khola

Upper Piluwa Hills

Upper Bhurundi

Rahughat

Madhya Daram
Khola A

Madhya Daram
Khola B

Bhalaudi Khola

Upper Daraudi B
Upper Daraudi C

Upper Khudi
Saiti Khola

Manang
Marsyangdi

Bhrikuti Grid-tied
Solar

Syarpu Khola

Dudhkoshi 2 -
Jaleshwor

Sani Bheri 3

Khani Khola

Ribal khola

Taplejung

Sindhupalchowk

Sindhupalchowk

Panchthar

Dhading

Gorkha

Sankhuwasabha
Darchula

Lamjung

Sindhupalchowk
Solukhumbu
Sankhuwasabha
Parbat

Myagdi

Baglung

Baglung

Kaski

Gorkha
Gorkha

Lamjung

Kaski

Manang

Kapilvastu

Rukum

Solokhumbhu

Rukum

Dolakha

Sindhupalchowk

23000

20000

21000

5000

7000

8800

4100
1000

7000

683
17712
4990
3750

40000

3000

4500

2645

8300
9820

21210

999

135000

8000

3236

70000

46720

550

998
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2075.10.04

2075.10.06

2075.10.06

2075.10.07

2075.10.15

2075.10.15

2075.10.23
2075.11.03

2075.11.07

2075.11.29
2075.12.04
2075.12.04
2075.12.10

2075.12.18

2075.12.26

2075.12.26

2076.01.06

2076.01.09
2076.01.09

2076.01.11

2077.06.13

2077.12.09

2077.12.20

2078.04.11

2078.08.06

2078.08.06

2078.08.10

2078.08.10

@ 3id 9

2080.09.15

2080.07.18

2079.03.30

2078.04.01

2080.02.13

2080.01.28

2080.06.03

2078.10.22

2079.04.04

2078.03.04

2080.10.15

2081.04.04

2079.04.16

2079.10.17

2077.12.31

2078.02.31

2080.04.16

2080.09.15
2080.09.15

2080.10.09

2078.02.20

2081.12.18

2078.12.17

2083.05.06

2083.04.14

2082.09.17

2080.04.32

2080.06.05
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Saurya Bidyut

81 Jhapa Energy Limited oroject, Shvasakti | /naP3 10000  2078.08.12  2080.02.11

| G5 EelErEDEy) Ee SERP PYRIRIEES, | o e 1200  2078.09.19  2079.03.18
Pvt. Ltd. Surkhet

83 E\‘j;"’it';m'a'l RIEEETER | o et el | @l 21000  2078.11.01  2081.04.19

84 Et'gu AR MEIIRIG b g Dolakha 3000  2079.03.30  2082.05.09
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