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!Agreement between the Government of Nepal and the Government of
India on Electric Power Trade, Cross-border Transmission Interconnection
and Grid Connectivity 2014.
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“Treaty Between Government of Nepal and The Government of India con-
cerning the Integrated Development of the Mahakali Barrage Including Sara-
da Barrage, Tanakpur Barrage and Pancheshwar Project.

®Agreement between Government of Nepal and the Government of India on
the Gandak Irrigation and Power Project (1959 Revised).
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“Revised Agreement between Government of Nepal and the Government of
India on the Koshi Project.
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AT, TIAH, TS TAT FHAR ATATSTAT T,

o fagd Saumad AT, faga gamRer ArgHw
faror, fas@ faaror @ S qEdrRl A
T A FA IR (A EeTs A T
JreqTEs I,

o TUTAD SATAA ATATSIATR] (AT FIh
ERIGIEICH

I FHRERITAA T3 29T fo= fa9d AR T AT
ATFAF ST Td AR JAR T fa9ama fgueasr @
Y gfeer oivrar g faed SARaTs yage T
AT qAT JULHT TEAT WG Hoags & qrek,
farede, faaareuaar qewrll g4 ¥ fa9®l Jagasr
fafa e = faug ofq Fgraer iwwr 30 S
THFRETRTTA T3 29T fa=rel faeqa samarars gae@+ v,
A Ted WIS 3RNtE aerse ¥ Aifard fauaesars
FIANTF AW GHTATT TH o 9T Tgqraa ¥
e AEALETAT T 5 T&Td FTADI FHA AT
TR 3, |

AUTA-ZIA:

faa St faemar Tamel WEENT qRBYATS AATCeR
TIT Nl [a, Tareei Sl aad Saraea
ATRT ATTT FEART YAGT T TR AT AT ide edeT
THT ITAed RIS Ie9d alad T a9 095 AT
qured ¥ A o= fa=a &= fqeE qweaedr 9edn
FERIAT T AUH G |

*Memorandum of Understanding between The Government of Nepal and
the Government of the People’s Republic of Bangladesh on Power Sector
Development 2018.

®Nepal-China Framework Agreement on Bilateral Cooperation on Power
Sector Development 2018

‘ g | st e |

foaa TawRw @ET (re) Fr IS Herae SR
YA FRPYAT: T ¥ feyeaa fomr srvawaefr faea
JARU ATedH! [ahd T A9 fa=a arfaeeor 2
e fre wdveE, D= fawr 9f ok gwRar g
qUH T | I AEBIAT A AR (qeadel HF afg
TATAR] MeBTFH ¥ 00 FT (Fad Alhe) LT
[e@ TR ATSAH! AR AT Tl Aea=
A, | A AERIA A9e AW fae S
(el faea garo arga At @it SR
TR T BIAT TR ATGAR (AU TR (TG
HATIRE ANT IR ARST TAR Gl TS, |

W—ST"\EQ'&T:

ferega FerpTr Tt TRRTATR®: ST ATd TSI
faeprarer Tt enfde wa wifags deam ™, fama
ST gEAegd SAALRhEl [GFEE T fdHAT ATqdlg
T TaH A9 ¥ aftaar fa= arodr gEend ¥ qednT
e YaH T 35 <9 fa=r faua fawa e
TERIAT AR~ JUHT B TGHT ATIRHT STl J&Tel
fareIcT STATEAeR ATNT AT I ITHIUEE AfTATATE
I TGS HaTd aftad fo=r I e Ul ar
FERIATA TATAR] TATTLAPT [TpTaHT AfTaT iafe,
ISl ¥ SAALTFeR el TARTHT AT ATIR TAR TR 7 |

AUTA- ST

T FRRT:  faed gERe dree fEi 7 gew
QIRE! AN AIS  TREFRATS ATMGF  FednT T
JEABT WY G 099 AT 9T VbR T FY<h oY
qHNHT THR oo THET TR FE TR
forat 1S TeRIATT faed T T g9 JeT GHTET 9
i SR AT [EET (a9 THROT ATSeh! (AT
T §S | THIGU GERIAT v Td THIGEEre Soreel
Yoo THITMIT qU& o’ HEANT I ge W =T
TFHR 130 fHlaaT JUd A A T 97 TEehl
B THMET R dA=aid Sard 99 e @vegsars
ST THRYT TS (AT g9e; () TRITHAT, FISHATS
(ITTATE, TATHIE, (@) AAHTE-ZEIST, () ITTATE-THIEAT

’Cooperation Agreement between State Grid Corporation of China (SGCC),
China and Nepal Electricity Authority, Nepal on the Feasibility Study of
China-Nepal Power Grid Interconnection 2018.

8Memorandum of Understanding between Nepal and Austria on Power
Sector Development 2019.

*Millennium Challenge Compact between the United States of America
Acting Through the Millennium Challenge Corporation and the Federal
Democratic Republic of Nepal Acting Through the Ministry of Finance 2017.
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T (9) THE-FEa | AT JHRY A8 300 fehelliiay
ATHT T ¥00 T &THdTH! (S Alh) FIg | TR
I ARAH] FIh TEAHT JeadAerd TRETIFHB!
AR 9 TERY A8 AT Taw o0 9i7 a7
JERIATH &R 3 |

a7 JAR AT [ATE THE SEURE HAET (F)
fagaer Iudegar ¥ fUew faeadaarT qgn
e IATSH, T (@) aed fagd ArareEr Atk
FraRaA foe JERer A8 TUR T W B |

FEAA-TREIR GUSH! AARSINT (A THARIT ATSART
frrmTor ge=Ta amae fafed wEt yaRT A IR
BIG [ ATeAdl ATAHAE AId-ARd o= fa=d
Arand fata qar faea amrars e aersd ges
g7 favare fasuar g | auiarmer JOraH a9 g
foga wrRa Faf@ 19 7 qe@EmEEr aRaere faEa
qTATT THHT ATNT 9T A7 FaRaeeia f&aea gar
ATET I &, |

AT AANET o FE WURT THIET  FERIAT
U HIATE ATHIET g9 A ehl T BT qHH
FTATTTHT ATTHT A

8. T qUT SULEIT FRATAT qUT JA=ET:
qE Het e () g gwnRrare: faRd

ITeAT Fig 7 fue qRemEr wfrafy 7T @ e
qeees fa= wReei™ faga &R ¥ f&Ega aee
TR AT ATIAT FEART T Feebrd Aqdig 9 T
090 |1 AT Foll GeanT (fawra) Twdr qehrar
T WUH 997 | STh AERIATET YHE IEUEE
BT I 3 ¢
o Tfex® TUAT T IACedcl AT-ATHAT F9TehT
FEAA FHIGH 35 e, Fef ar smodr
ERTATHT ATIRHT AT (aaa ATaerg
Fmife agrs,
o faud =R qur fa9gd =ATE YSTAHl &H
o IIW AWETA gz U, fAqela ar s
FERTATHT ATIRAT AeeaeiTd g qar garRo

"SAARC Framework Agreement for Energy Cooperation (Electricity) 2010.
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ATE (AT TR AT AR T T e
HATIRHAT FHIeg IRl (FHATER  JER

o e fagd gaww A fawror T sl
SIS UTedTe T T gl AT AT,
QA T ¥ AT AT AqATIT T

o fagq @ita qur fashrer «RT AT 1o
TeTes fo fasa qamr Far gehiar aere
T FEITT I,

o [a9d TR Ul g==rad, [a=d yare, |l
Ao T ATATAR (A=qeeeii) faea saraRe
AHTAT FFedl Hrafages ad T9 3T agHr
ThEIAT AR T,

o FRAAT faR[@ IR FATAAH AT
rafead FATATQTS g fHepraars o Saara
JHRET GOl q91 eAT q8= e,

® TATHAT SR FIIA FTHITH FReeld
fasra s @i fawra @i fosmr daw
feFTaesaTs TEdNT T dreaTed T,

o (g =R quT [99qd ATRHIRE FHE=T
Fare faua W fAamme e T daerew
TITIAT T

e e R S (3T9g) T gHvR eI L
AT (ATG) A FolE T FeAtega qATarR faehra
T, AR Sl ATIRATE GedNT T Fagaeh
ffe &1 09 w1 faueds Mg s=w sfeg
ET QUSRI GH~ JUHT fa7 |

T LT (a9 FEANTHI AEAT T ATTHT ATHR
ATIRHAT &AT  Fetaefafears qafeqq 9, 95
EETH AN FTART ATIRHT TH & foawa
AqTEE 9 ¥ faR@ @R =, fredr favaataaan
¥ REATATE S WTATHAT 68 ANTaaTs SATay TEr
FHATFETATECHT ATNT ATSTATRT (H0T, fabred ¥ F==mers
T T ATASAT (b1 &7 T ANTAATg eaTe fa,
fereaatTa, aRfera ¥ Paaedt faa amdfosn sire fa ¥
faard =TI AT qat sEuRTes (fagr=a T 9eed)
AN T (a0 A7 FHERERIAA] FHEY TRTH G |
A foe geaTe qrE=ET U iataed a9r 9=
HAOAeE AN T ¥ JEERILEs [ad 9a9E 79,

"Memorandum of Understanding for establishment of the BIMSTEC Grid
Interconnection 2018.
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Rresdr A, F=amad ¥ SAFEITIHET AT 1T
AT &2, Heqd q9T ehHT Ge (e T T ACeaH
q¥elg HTATHT THAAT HIAH TH 2T fad q&Tars qi
JUHIRITAT oot TRTHT T |

faga TR wrr S ol i wew
g fagad @R, faeEer aeik WA 3
SATIETTHT GRT FolTehl [ahTaaT Ak gferor TR
AEETATE FeAN T "qeh AT AHHT
GEANT [TARTRT AATGAT faecl Teblehor el Fieror

Theor TRl e WEART FEEHAL: I, AR,
Aifeasd, WK, AqTer ¥ el T & 921 SUEeATS
AT TR AT BAHH ARET TRUHT | AT BEAHHEEB
HE 329 TY &A1 298 (a9 AR qfg T @A
faed T g D) AT AT &S WA ge A T
ferea® T SiTgA ¥ AR [a&q=dr aiq a1 FIHAd S
feds | O FEHEE AN, AUR, Fol T oAidd
farepTerepT & T T |

SRl IR T Foll AIRATE Tdad T o aT

TRTATST &1 Ggeehl qFard FUH &l | Td &=
faad aeRATe T ATIHHT AqTeg T TF &9 340
FRTTaTe Sfaeae! fae@ T IART T T9F T9E
39T TEH G |

A FEAFHH AT TTAT ETAHT AT FAAT oA
w®H G

@) Afew, FHEr 7 fEwe de qweEad
T zfarer oRmaTer e fawr s e
ATIRET FEATegd HTAAT qAT AT ST,
ATATTIT qF=AT AT, AT 9gd, Hedor
9o, TR FEI=T ATl T [qaTg AT TFeer
A T HALAEEH UHIdT HAH e fawd
ATIRATS TG T GICATETehl AT TH=IT T,

@) FEa TR IUEeArE THAIHHT A6 T
AWITHT R0 M@ 30 qUHT 0T faaa arara fara
T wifatas ¥ ATdE Tqd G [age ekl
ﬁwﬁmﬁwwﬁwwm
FASA (ATeHG) T TeAbEHT fad T HIbl AT
ATIYTF AT STAATTAT TEART T,

@) zfor afwarelt &9 faga SR friorr @
T e g fraforer aift srargef fasa
JAT TFAATEE WANT 9 qraar few, gfeqeayt
g M e faga SEEeedr FeA
SO AN 98 T, faga @R, fa=a
AT Y& ¥ IR [AATTHT AT Gredred T ¥
fa fororargear ARt AT 91 HTEA TAST T
AEETATS FEANT T |

X

12South Asian Regional Initiative for Power Integration: The USAID supported
program that supports policy, legal, and regulatory issues related to energy
in the region; promotes transmissions interconnections; and works towards
establishing a regional market exchange for electricity. It also works on
promoting integration of energy systems and enhancing Cross-Border Energy
Trade (CBET) among the participating South Asian countries.

E faga | ydaies affiepr | I

FARAA [AUH T | TT AHAR FAl BIAHA
HMIR fagd JaR Yurelrel [ T qgera,
Sl ARAT Jhg, Fofl AT JIT TRT Frollehl
fapraar WEAW, F0 AFHT FERT IAh Ug
FIATETH] &HAT ATalg, Foll AT T SHAIEITH
FarRra STRTHYRT FFdl FE=AT AR T FEdNT T4 |
GHMR qo1 wRaeia faga =R T faga e
YITHATS e T JHTAHT aATSH aATT A JAR
T TaH Sl &FET gEtegd HAAT qdr A
foaesd T THeaar T ATHTSSTAT AR TH 9T Al
FAHAA TG ALETATs I ¥ TednT T |

TFARY, WM, WRA T AW IR HAoA“
STAGTAR] AT, (I3 TARI T, JTATAT T
JATIR A e T AT FearT AAaigert Mg
AT, M, AR, A9 AHAAT T IT&Ad
HoAH! TIMOAT TRUH G | T IJIART Aee o
faga =mRaATs YEgd T faEd yEwRe ared, fama
fre T=aTears UF AT TR JUTAET ATAG T
Ui TRT IEIT TEHT G | AT IUEABT Tl IMETAT
ARTH (a2 JHART YUl ATdg AUHA  TFArael
I q9T T Aad T T AR for=r fawa sma
U3 AT (a3 AR I=ATATH] EH G |

BSouth Asian Economic Cooperation (SASEC) program brings together
Bangladesh, Bhutan, India, Maldives, Myanmar, Nepal, and Sri Lanka in a
project-based partnership that aims to promote regional prosperity, improve
economic opportunities, and build a better quality of life for the people of the
sub region. SASEC countries share a common vision of boosting intraregional
trade and cooperation in South Asia, while also developing connectivity and
trade with Southeast Asia through Myanmar, to the People’s Republic of China,
and the global market.

UThe Bangladesh, Bhutan, India, Nepal (BBIN) Initiative is a sub-regional
architecture of countries of South Asia. It meets through official representation
of member states to formulate, implement and review quadrilateral agreements
across areas such as water resources management, connectivity of power,
transport, and infrastructure.

Energy cooperation is a driver for the SAARC process leading to durable
peace in the region. SAARC Energy Centre has been created through Dhaka
Declaration in 2005, as the Special Purpose Vehicle to realize the vision of
SAARC leaders to establish an Energy Ring in South Asia.
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P Fol Brgs Tk ST [T T THGHT AT
Sl SR (b Wb YrhaTeHl T3l Heeaqul &l
20 | Taeael ST Aeqad, ATETT T TF SolieT
Frfead HAAT qIT ANGId TGLAEeHT IR T
qHTSAAAT FHT TH 9T @bl HTIUT 00y
FHINTY ATeh FoAT brgehl TATIAT TUH! &1 | ALHIT
AfrepT<r, fast, 9T, ardreRy fag ¥ IR RSN ae
yfafees qoars FEaRlT TRIg H el e
Sl AR, Holl FREAT T FHoll I&TATHN [GTIHAT
FARA TIT [qARET T TH AT H=Abl STHT
T &g RN B | AT brgebl THTARNAT AT FTSTh!
AT YTET iUl B | faud #er av f@ wrd
7 qifkeard fa=rbl d¥el BROT gk yeRAT N
ATEURT FRI AT rgehl HIH FRATE! IF AATGEH
FAAT FATTIT AR SIS BT 92 T BRI brgehl
FH FRAREE FATIT ATH S |

Y. BREIADT AT T oAl

FEATEIATH AT TR o a7 fasa
TARATE  THIHRRITTA IS qGrg AR, =
T FEATQITEN Sl [aerd q9r Fedn GEel 3%
TefT qERIAEE TR TUHT g 99 faed TEre
quTelt do7 fre "Eee T AR 9 uaH us e
YT AT TH AMIATHT [UIEs FHAET T ATh

ST GFRIaT T faaees e R 9 (Teg) T
TEET GHRANTT  TFI UH B | |

faad ¥ oI &bl [qehTeerT AT JuTed T 9RT for=
FaT T W@ g | faEa =R 7 e Saee
EEeIHT T 09% AT G (G4 AT FERIATH
FTTAATH ATEAT Hel ETTHH T[T Taehl qT3
Tl | ITh ARRIAT ATAR 39 STH IoF ATHBRIEE
TEH HIh FAHAS IRl (FEEfud ') T qUh
faer |falq (@fea TR) 73T UH T A FiATqess
I &~ HIEHP] AXTAHT T3 T&ATT TSHET AT
T AYATHRT I RN A b, | ETATFT g9 T
fomr oMt Tah dokEe TEIH AT ATT_T GEH{TH
e fafg=T fawaar fHoraes o o | A Seear
TERIAATS FTATEIT TH GPRIHE  FedTT TR
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B | I GERIATH IO FATEITAT oo AR I
39 IEH qRATE 99 e T WEAd T AT
Bl P T TUGE GERIATHT THTIT qUHT fqadeiT
FrEfedd TadTAES®H] HIATIT TR TS Albrs0 |

AT T AR o= TR HETHTAl Al el Hramadael
Tfet feAT TebepT SFIWRTHIT Alveepl T&T I29d Toe9aY
TE I AT SATATSIHATR (b T & G | ATATSIAH]
yiqaewdl TV g9 397 fo= Feufd gF dehar
S | Tl ATATSTHT (TRl T G T 3 |
ARAH TAHIR [G2a Teare Iodatad faad 7 ATue
o @ {herare el (F(Ae) faga Meled FOAT
TS T T T Ih [dGd ATIIcqebl AT TAHIT
fagd Teat@ TUTAH! (GHMATEFT Q3R &9 &THATH!
faer@ gamr dred (e T FEedT At an g
(far) &7 g A9 FEATEAT ATR |

T dedh 9T (a9 IR T TATETIU AATR
freprorer wusEr Fwdides (o =R ¥ faRa
AT (AT qeeredT) SATIRE Hed- AT ¥ fagree
ATITRAT TFI AUH a1 H1Aaad IRaT @HIaH
TIHT MMM qSH G |

T T agaey fow e fqea faeE g
QERIATH HET Sevd I Sodifed St
gikg T F9T faRd AR F yHE favg @ g o
THF! AT TFATGLD] FH AT el STATdGd
HTATSTATT faehTe TR AUTeAae foed s g9 TEehl
D | AT AWRIAT G 2095 AT THI~T JUHIT BTATITHI
YRTFT RO 7 e G T AT agenae foawd
[ATa T ARAHT A T AR TR JOTeATRl FART
T §75 | THHT ATNT AT, TR T TFATILTRT (=TT
FA T FHA FOET A9 weAfd wavas O 9w |
THFT AT ARAHT AHFT T AT TaTH gl | AT
T FFATST forer TE FREGEEIAAT 9 = &g
Tz UE FI GO FEHAF FElG T Fh (Heerd
ArATaerT Eaw T Wehl T qIAB TR &-% AleATH
frafed avaer 38 94T 9% ¥ ERATRl FR
ERTATH FAEAT el g [aeard T4 qieheg |

161l T Mg TRATAT o afkder T FWAET GE qUH gar farieesr
FAEIT T TAERNAT AT GO0 (907 gage STUebrer qehTarar
Sfeattad fazqaerr STRT T Wier Aaerg AT a1 ofaehl G 8RTH B |
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FJarer ¥ A o faRa et e gEar IRRTT
T AUH B [a9d SR [ahre TFreer qednT
ERTAT ¥ fasra yamer e (Frg) &1 Fwarerar s

TN, 9ei FeAfd T FHWARS] A9E: AqTAee
Fherur URTaTeRT TeTeeHT fawrd faata ar faea s =
ARAH! AP AT AEcdqu g, | AL o

FEIeAT GEANT GFRIAT | AT TERICTRT HITHETE TqTe

STYRET AT TTHT g3 T&T a1 &HTF TERIaresen

T = for=t faga frears arerg 19 2 fagd sSR!
ferepTar T AT &Rl JQrsd 9ediT T FuE 9
qlepeg | A AERIAT R TURN el aHT 9fg 7
FINTE 9% BT AT TLhTel % T TS TAT JHTET
THT & qbebl G | TAA TERTATT THTHT faoaraT
THIET T A% FET a9 9E@q I &7 |

AT PR ¥ AMTAT AP o= TrI~T GERIATD]
FIATIART AT 90T T3 TeT FIh GAAR] T
TRUHT T T IR qleedl 936 G 098 |
FTSHTST T WUl [T | S dohed qhIar
FHITTH TATAHR] AATTI ATAATHT AL GIRR AT
[ASIT &raTe RIHT gae JPATS SATATSIATeRT qig=i
T TR HISHale a9 TH URIFIE Sahed JUH
foair | X B 92 FT B AT FAABT G TSF
T AUl ATMS R BTATEIT UERAT ATHTH! & |
AT T FI<h AT FANET fa= A9 09 7 IR
qUeT THIAY TERIAT HTATIT T AT TATeAhT
qqeaTe Whd  (AqHET) &1 99 fa=r e
TRHRHT TR I TERIAT TRl TAIATE THTHT
T ST T eI TRRIATEH! HTATEAT YRAT FMME
& bl G |

ﬂﬁ?‘ﬁ{‘v‘:

T U a7 &g dfes GRRIATEl FETERR
FATHIAR] AT q&7 ALEXH] GHH RN T I¥TZ
HATIYTF g, | Ueh JeTehl &l HIA qERIAT FIATw=a
T 9T g4 | A g4 g U EHTd ¥
THTRETRIATERT AT GERTATHT FEATEAT T T4 £ |

afedr, MG HEA T AMTHT ATATSIIAT T THEIATH
T fareaept faerar ¥ sreazaefiar faga saraet =i
I YUHT Afvd FERIATER! qTEAT T G AR
I TUETH] FBAAHT AT T THEAAT HIIH
T AP G | AMGT FIAAH AaITET AT qfed
FERIATHT TTEITENT FTATSTS THTGR AT d
UERAT YIEHETT B 9 | g8 TS AT EE
QERTATH] AT T FEEH! AMST FAA T AT
afd FHATTERA FLIT T GRATSAHT TUHT f@eArgel 9i
FERIATEEHT HTATEAT T TR TTHT G |

‘ g | st e |

AT T ARAH AT BAT T ANTAT 9T
TGS AU ¥ gFAEy fow qeae qehar
FHITTH AuTare agareerad fagd faara ar fa=a
T AR [AETaeHl ARl AEeaE g | e
TUHIN AT AT FTF AT gadT | FRTERITRT ATNT
AR ST TH g5 acl HA: faa g ara
(sreeaer) e fefrer R09sY ¥ faR@ s
frara (srmaeaei) @1 Hrea qar FEsiieer arer
Frdfatadrs a7 afers | 99 09 AT SN TTH
[aRTerraT fegiehl JereT g o= smana Hara qor
[I9@ ATIRATE Aole TS ATIET Tedhl B A
T R0 AT SR TRTH! FHATAI del [M=d Teies
99 W T | @R fqeefl AT faera faam
g SAfaEa ATSAEe Iared fagder A ¥
AMRATS AT T A79T Eh Tl Srag)
FeToT TRTAT T TR S NI STaedT ) AdEh
FRUT G TRAP] TFRIHEF ANq [oAT TF &0
F9TeT e Hfaeiafe HraH g9 gaa |

I fHAgh, [9agdd ¥ ARIAl faRa TR
AT HT yH@ SR S9ET TRHT B | qET
TATIRE] FAE WHHH Aredid fagd  smarer
IEIT JET HUHT Fied ERIATRT FIATEIT AT
TG THa |

Y, AW G- AT T ST Fzq saraeerrs
S a3, Tdiges q9T FAA GeH (HIHT T
faaTe Io= SUHT I T =6 A9T9 Ifawg |
I T [agdd! ATIRATS FIHT T Fesl adrs+
TATSTHH AT AW FIART TTEAT TR S |

7The Guidelines on Import/Export (Cross Border Trade) of Electricity 2018.

8The Procedure for approval and facilitating Import/Export (Cross Border) of
Electricity by the Designated Authority 2021.

YIndian entities may import electricity from the generation projects located in
neighbouring country(ies) directly or through Government or a Government
Company or a licensed trader of that country after taking approval of the
Designated Authority, provided that the generating company is not owned,
directly or indirectly by any natural/ legal personality(ies) whose effective
control or source of funds or residence of beneficial owner, is situated in/ citizen
of a third country with whom India shares land border and that third country
does not have a bilateral agreement on power sector cooperation with India. For
any relaxation in this provision, the Designated Authority will consult Ministry
of Power and Ministry of External Affairs (section 6.3 of the Procedure).
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AT (A0 TRIAT SAET AN (R HH FI TR g
THHT G |

g. forsel qu wF:

ATty faeermor MRT AMEAR A 98 9UHT T3 JETT
qIT ST v ARRTATHT BrAT=ATE FTer A
Rl 3@ | g% LT GERIATEEH HRATTEIAE]
HARAT FrATToTE Tl T AT BT TERIATEwH
FraTaad eafq FAGNR Wl g | SAAERHT TR
qUHT AfThar Iied TERIATES HNaTd T Jgiiedsd
TETHT HrgT TEehlel T FTATEI Je THEHT g
Thhl G | AGHT AT &7 AT fa=repr fowfa
YAhel T QRIHITETE ATATRAT ST JAMCA FA T
AITTHT FHTALT T GATH T JI ATAITF gAa, | AT
MRTHT fToeioor, a9 &AHT TEhT THATEEH! JHTdH
Te 32 9 quT &ty Afes TERTATRT THETERRD

FTATAITH] ATNT IETAFT G¥hTaee T&qd TRUH B

() e TERTATHT HTATTATET AT ATGYTE THT
TG BAA AT A1 JAAd BIATHAT AL
FTAR HAGA TRA FHATs Firg A T
THT AU T AURT Aled TERIATATS o7
TIATE ¥ SHIRRIAIHT A1 FEFEdT T
AT Gfagar TR ST Afvdr FERTAT TET
ATk FAT AERIAT ¥ (a5 fUe arag T awewdT
THRANIAATS AT T ATTIRAT TR
AT FEAAAT FeMgA AT ARATSH  ATATR
TTAFS, | I FATET AT g TET q4T
ST gied  TERTATRT  ATIRET [T BT
T qRHATST ATIYTF EAS |

(@) Tied TERIATH J&T LS Folod  AT-ATRAT
TR ST FFl HATHT AALTF FLTeTH
T THEAAT T FHEIA FEHA T TG |
b AT [qHEdF TAA ST T IJTEATEAH
FAAATE Teh B[ IR BT ATHSTLAT
T UHETAl HIH TH T8 TH A~ Faeql qHd
TEF] THATS eI |l FHITH AT HIATAT
FeTa T |

(M % wefT a1 &ty afer IERErer eTEen
FTATEIAERT ATNT q q&T el TH &TRoM
T RIS ATIYTF g5 | UF TeTehl 9gdl T G
AT GERIAT  HEATEATHE AT TATT gad
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| TR el FAA GEET AT et
9R%Q &l gRT % AT Jedi@d [FgT=d “pacta sunt
servanda” AR & AT FAHT IO AT ¥
HIRR YATE AT F §AS, |

(&) FoM AT FEfead A g e TR
afeepter g5 el a1 efm Afer GERIArE
FTATAITER] AT ARART oIl AFIdT FAT TAT
AT HFEITR HE@ U AAET v | AITAA
IR 9T FAq gH faudel desr ¥ ufer
IR AR & | U] AT AGETER BRI
ARATT fApraesl AT a1 Fawar faar Jarere
FFATRYT AAAHT AT TRTATAT ITEEAT (a2
frata 9 T¥9a gad | dd 99 &l faed
ATIRATE TS FGTST AIqTd ¥ Grader &
FHA AR AJcAaTdl AT (Hate 19 Araeds
9 |

(%) 33 T WieT TERIATH! BTATFATEH] AT
T9 JAH GA Gfqagdr AATF g | At
QERTATH! TH{T AR Haqg afe qepraes
@ FATEIT FAG A HATIH AT e
FEA AT T AT ATFIIRAT AR HISET
FIATHAT ATFITF AT T ARHATSAA TRA TS, |

(¥) &ET a1 JUSHGERAT [ggd g A ¥
ATIRET ATNT FHI(rdT ALaTAls ATAg T (a2
THRT YUl T 7 JATdR ATa8deb g1 AUhie
I LET [a9gd JARY ATeA q9T qardeed
farepTar T ST ¥ | T ATAAF g, | AT
faga smard A 9 AR oo, fagd yEwr
HEqd AAd A9 FR ge [ad a1 Jgrread ¥
HATHAE TATSH I e faaee |

(B) @M FHErgd g5 U d9T &AF |
TERIATH  THE Fe9d fasrasr amarq fara 2
FeaRaeia faad 2AReTg qes aersH, qafire
FIAT ATHNT TH, TARY JUTATH] GAT T T
Sl ATATT (ATl AT aREe®l qiadr fa
[aTIEs TEH B | [T f[augee Sl =me qiea
AT [a5qd TOAT Jooi@ WU S | I<h AT
FRIMT (IHEs THEeT FUH T |1 GORaTEr
SR AR ATIRAT Fed  98e 9

OThe Energy Charter Treaty is an international agreement made for the
cooperation on cross-border trade of energy. The treaty mainly covers the areas
of trade, transit, investments and energy efficiency. The treaty contains dispute
resolution procedures both for States Parties to the Treaty (vis-a-vis other States).
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A TAHIA AT &FHT Aeedl IiT ITh ATeTehl
URRATAT (T2t AT T %l STAT) AT
SATSH d% A= e It gs | AT JRATHT
HEANT EAHHAT ARINGT AATH T ATHAE
HATITRHT T &AHT ALET [ TFI U [a2qa
TR qEaredT Afed TEhIATesars THIAHRT STHT
FRATEAT T ST TS, |

egH oA

TSRl FiFETT (09R):  https://www.lawcommis-
sion.gov.np/np.

T |ier UH, 0% https://www.lawcommis-
sion.gov.np/np.

Agreement between the Government of Nepal and
the Government of India on Electric Power Trade,
Cross-border Transmission Interconnection and
Grid Connectivity 2014: accessed at: https://moe-
wri.gov.np.

Agreement between Government of Nepal and
the Government of India on the Gandak Irrigation
and Power Project (1959 Revised); accessed at:
https://www.moewri.gov.np.

Memorandum of Understanding for establishment
of the BIMSTEC Grid Interconnection 2018: accessed
at: https://policy.asiapacificenergy.org.

Memorandum of Understanding between The
Government of Nepal and the Government of the
People’s Republic of Bangladesh on Power Sector
Development 2018; accessed at: https://moewri.

gov.np.

Millennium Challenge Compact between the United
States of America Acting Through the Millennium
Challenge Corporation and the Federal Democratic
Republic of Nepal Acting through the Ministry of
Finance 2017; accessed at: https://www.mcc.gov.
Priyantha Wijayatunga and P. N. Fernando: An
Overview of Energy Cooperation in South Asia (No
19 May 2013, ADB Working Paper Series); accessed
at: https://www.adb.org.

Uy GAaTe agAeel, AT ¥ Gihea THdeTd S TENET TUH B AT
FrepaTe AR TIRT I TTH B |

m g | st e |

Revised Agreement between Government of Nepal
and the Government of India on the Koshi Project;
accessed at: https://www.moewri.gov.np.

SAARC  Framework
Cooperation  (Electricity)
https://www.moewri.gov.np.
Statute of the International
accessed at: https://legal.un.org.

Agreement for Energy
2010; accessed at:

Court of Justice;

The Energy Charter Treaty; accessed at: https://www.
energycharter.org.

The GuidelinesonImport/Export(Cross BorderTrade)
of Electricity 2018l accessed at: https://powermin.
gov.in.

The Procedure for approval and facilitating
Import/Export (Cross Border) of Electricity by the
Designated Authority 2021, accessed at: https://cea.
nic.in.

Treaty Between Government of Nepal and The
Government of India concerning the Integrated
Development of the Mahakali Barrage Including
Sarada Barrage, Tanakpur Barrage and Pancheshwar
Project; accessed at: https://www.moewri.gov.np.

United Nations (ESCAP): Integrating South Asia’s
Power Grid for a Sustainable and Low Carbon Future
(2018); accessed at: https://www.unescap.org.

USAID: Analytical Study on Economic Benefits
from Nepal-India Electricity Trade; accessed at:
https://sari-energy.org.

Vienna Convention on the Law of the Treaties 1969,
accessed at: https://legal.un.org/ilc.
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fasrer et

AR FHTSTHT AT T T=ATATHT AR 8T | T
YERATEHT TR FAATEIRY T TXHR THIAFMT AaG
H JUITelTr (ATor Uaq AT TESA | i T SesTeT
AT AT B, TEATs FrATEaId Y FAGTERUTRT
fed foear T Wb | WERS T TSI FTH AT
BIgA | AT gepl ANT Eel Rfeiae! Fel faeeroor
TR EAUGS, ST qHTEE a1 fed fawaar ot
qeATlad faereressd! faeeiuur e THfHAT §IEs,
faeheTe el HeaTSsh RUH g9 ¥ faasqu fspd
fepTfeTTert g ades | A1 FrE=aT AT T gTE, TIATE
favattast 9f gaee | @& Aifqars @eg a1 g
AT e | g3 | Fiaaa (o T TRt AT Sifd
ANTEY 91 2 |

i degHT cAtas faarer T fawa grge | Aifder wm
T 9 (ATaFRAT T AT S 9 qraHa =i |
AT oY g 9 Ad e WA GHEAT GHITTR
FgA (a1 i) U A9 g GTRRE] aadl e |
@ae HAifq faarar T seafafafue @ifg & & T g9
FEATATATS I TS, T ST 983, | AT AT
ST i fas ¥ aRaTIee e e | IHTEed dred
AT O g5, | ASHIAeEe AAGTATH qghd [
Gty grgd, SEd ArRaadr derse | a3 JUmeiel
&THAT UaH AT aTeaiahdTHia SHIeeh! f&asar T |

» jiffle wcs! w»efb|d)e*

Hifqers i aredtas® aATST FlRAT, TAFbT TdehdT
T F Ty | Aifaars At aargT TqH AAG
IERATATE AATHIIa® T a7 STe &, Hifd qred,
TUITE A= T FETTFHATIR] ST §7, | AT [a5e%
JqaTs Aa AT Wl?.:cb_rf (mapping the policy
making process) W FTATIGA | A faoareraen
IO AT FEAGAT T, Aifq faweadr qfe=m, Hifdq
ToraT, A HAT=ad T Aid ATHA TaH HeaTgeh
AT AT aEATITbT qT T TG AT TESA |
A I FTHEEHT AT fawTATHT AN g | AR
qo =RUHT =AMfed AT faeervorer g wvh dfed ¥
yifafae® & TR |

At (AT garerfamg HEE= ag &l | Td FH
e fquges Hfq gBRATHT oWH gRS a1 ged He
ferier ifveg; | AT ety 7 @ e
TTFTTATAT TLHTIRT LT HTESS v | T T =TS
TAHAF qATE A VAT J@ITHT ATadTAIS Fel T
TE | FEGAT TIATS I AT=E TG qared
T FATIANRE qerel THE qT Jrediaeddr @ | e
qfe =TT =RUHT Ui ITTed AHHRIE! AR, THA,
e FHTATT St 9WE, I1e 9 ¥ AIHharesd
gaTa O+ AT areafasarars FHSTHT 9 F9rEn
eS| AT BT e GRANTT &7, YA
HAGAE, A AT TaH FH1ST% Tedare gHifead
TG | AEA T HATGHAAT Ui aredtasar ge T
AT FeTeerr T RIeT 9 qeq 99 | g A
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FITIA ATRHAT STiaed T Alqefier GERaT & | Taarg
FARIT FATSA Al [y TaH  qqae g
A gAIeg | AlddATs AraiHed ¥ THAHAE aArs
qedlehg, AT AHE, UXAl, TEIAT ATAT AT
FNAAT  FTTRATH GIAATG ITANTHT  ATIH
T a9 |

IS Hifer HEAr gAUG ?

q9 WHReT "o A g fawear Afeedn
HINREHT T7a | FepeTebl STTa aen 9o Afqeset
JUTEHTT STFETAT a9 I~ T&ET FSTehT
g | GYHRH FREHU, Yiqagdr T FEHA AN
UERATATRT 5 FEATIROTE gAfa~TaTs arae T
TG | T AqeTs FaE AT ¥ ATEqTaH TS
A FAYT @ @HANad 8l | HA9T Arbdi-=d
T AfqaTHEr FATSH Hifq faseesr qw=wr F fAAir
TRUHT qTewg, | (a9 Fa=are AFIT qaqr AqI=aT
T e Flehre, | AR I A1 LTI ST
IERATHT ATARE =T 5 0TI g7 |

T3l AAA Al FEAT gI9eg ¢ TIH Alck TIA
A IR o Afeped ax Aifeerr @re o e
qT A& g A A8 A& A "ibeg | TH
F4HT 6 AT TSI TTIRT AT BT, AT To A
fafas ST @@ ¥ qufgars Fsfagar afaws |

ASAfTE JaHT AadTE TH! T GAET TIAT fAges
T JMEAA difgeh TaH Aq=ie FqHT fere ATqeRT
B | A1 o gead AT fasree gitaw Suaeh grge |
SAATHRT AL ASTAIART HIEAHATE AT GERATHT
AERT g | TEA qIdiaes @bl AIqUae THqe
AAZFH] ATEAGF T qIged | AIT AT A(eh
Aifqars faeqa T deiked TIAT faq HERae
g s aered AR fawg | AT faEEer g
T FATEIT AT g T68;, | A ATAeTReE STHT ITHT
g Fafa AT FR1es gues

® IXFHFRF A, FAHH T AIHRA TH q
JidagdraT Aa@ g9ed | (In line with
government programme) |

o THTTH YHTTH @iow Ald ATa9AF AR
gT9%8 | (Acutally needed in order to address
real problem) |

m g | st e |

G GHTH THEH G JeTH gAIes, |

(Actually addresses the identified problem)

o IHTT FAGA ITH YATEHRI T ANTA THTAT
gI958 | (Effective and cost-efficient)

o Hifqe Far WA (TAT WA fESAT T

g%‘rr | (Doesnot create new/serios problem)

o I = it/ FIAAGT faraTATII EEa,
a1 fF cagemg FrTEad T afEaE | (Not
contradict other laws/policy)l

o FHETEIT T FAF T {WAT HUH ZAILE |
(Means of implementation are available)

o Ifd FATIIAA Hiebidd ANd Hed ST
(Symbolic value creation and direction) I
AT |

Al FIA T HRIGFAGH

AT T ¥ FAFGEET IUA a1 ToAe ¥
S | AAE qAT A GHAeedl RATHATIdrs
AT ekl FATS AT =R Ig9T & | I
AT HAA TATIRN s TEHERIH B foaeqr
T SATAE qTEd JUTerT e fages | Sied afe
T AT FLTATHH! (TSR AR ATH BT

JUITCATHT AT T&7H &1 fae] Iee

o ifa Tu=mIy e, AfF FEHA AT WA
GR=ATHT |

o JNTSMF Iged T T FAF=ATATH Tie=Td,
T foF geE=T |

o wrdwlTE, P AR S W, 7
fb wferedet |

o =TI el arar ¥ fAged, T {6 AR
¥ fagemr |

o IrRiAfed eradr faera ¥ grcareq e, 7 fF
TRERTTS |

W ATGfE TgAATar AT JUMAAT A7 A AR eifea
T B
o WA AN : TET MAHT AT T
FEATAR] AT FRHHAT HATAAT AT
A B, SAfdel TATThT G |
o arhfear FrawAr T ¢ TWERE FAF
goael (e qiAEET e AUET Alld
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FAFAB  IUATT  TATHQEATHT  SAlderdT
IfEuaE 3 |
o g g W AN : FEAE FrHaTT
oA HAHA a7 Horaare gentaa gar
AT Far ¥ I9 faver fadrer Suar fag
T FAT i 3 |
A FAAATS GG T AT AR e
SRUHT HAT ATALAF g | AN FaA, AT ¥

TEard fTprael 5 JuITeiTepl ATqefierdr dgd e |
qfa =TS TG FAATS ESA TR, |

FTT AT, UTAEE ¥ PIATHT TG FHET THIH
ATdRYebdl dga Sl | |r\'>|’1'14|Cb¢'||“|‘6'z(’t'|l§gr ISR
SEYAAATT AT,  HATTEHARIATS  ThABIET
gfaead] aare A9, Gia A" ¥ 9tk JIRTHT
JHTEHIRAT T8 SUaed faer 9 U= Gq=aTg
JTARTHT ATe75, | AWIRE a7 [aaorar  sraqsedar
ARk QT’W{ HT T A YUdrSd JH~aY 'qlrS"iﬁ |

HifcTepT ATad & (Policyinflation) &7 W AHAH
Hifaer TaTeET feq9s I9«ter (Policy performamc)
I g9 TR | TG A THEH] ATIIFAT TIH

Hed g8 AU F |

it U
o NS I (ATHINTF HIERATS €T
™)
o iy HIfd (T, ASHIE, IeATEH, AT,
JERT, G Y= AT qEArg aredd

qHATd qehrd Uredied T, Frafeemardg T, 97T
T IGThT TR AT T TUTIS, ANSTESA= T
THE gATSE, T MU 3¢9 T T4 FU198, | I9Y
T GHTEFRI TATST TRl AR HaATATS
QT FATST &l |

Y 87 ThR T Alebes, | Tl o ATdRE TS,
FTAAGEATER ATHA, FAT, MG FAh, 9T T3,
gfqaad gurrelt, SFafedd =1 o, el =R
JUITCAT, BTATAT AT | TR BTAETT T JgIThT heaTada]
AT FE (A aw g | TAEEA FH T,
AR HH AUHI, THIcHE T AR ST TR
TEAATHT STAATHIET T ATATEIR TGS TR, ISR
AITAET qTAFAT TRUH] TEAATEl ATHTAHT AT

™)

o faspr wifq (faepra AT, arwar fasra sren
&7 Fafeqd )

o IAT YA HIld (AN ATIIARAT qFedd
™)

o FEAAI A (FMA FEEAA, FAXAT FIHA
™)

e IR TWfg HIg

ATagdT AFEId )

o faumra Fifa @ra fawg gaarg aaferq 1)
it e

(faf= fawa  &repr

AR ATALHAT G §re, [beAebl ST=eal I
T 4 a7 T gfRaAr qfcEres e g |

MHEel JMaR AU aeraaes ATATRAT Hd
frefamrT it a@r 9 @ae g | e fafae
AEHT TXHR T RN YX=AAT i ferifea wradrafas
It/ FTIATT FATST @A B | Aifq g1 ag 3@
T STTOTFHET FE T AT FEAAEs @ree g |

~

Gl T FAAA [GURT ANGLART I A fTd

THATTHNT, STaTheel T qHrae ger fafe a9 T
JUITeATel el ¥ faeama arged | ST Hifq go-Tes
T AT (Institutional building) AT AT Taa=,
JUTEAT TE FTAT Ao MEG | GLATET q Ar=nfeer
T AIAE T THRET g TG | STATRF FIT
FAH, FR T AR AT Grharare gad
TG T AHTATE T Gegqwavd ¥ A2aihgand
IqTE IREH o | AT g5 YUeres hRIcHS

> jiffld wcs ! web|d)s

T, | ATT AR T YU AqeAFa TRTHT
fafa= FRreRETar ¥ Aifq fasEw ufq geend Aragas
B | T AT Al qH=T T AETF g, ol [

Td ufteg Wifdes AT Igeg W1 T9 T&W &3 |

TIRHT AT AT a1 F FAT=IT qg A aeAara
A (dead on arrival), Tfq @A F@ra= T g
AALMEA FqAFET T AT THATR] TATART FIA
HAYTF g7 T TG, |1 AT aArsT q qfere
Afhrs, X AAATE AT AAET BTATEATHT AT

I R sfafie oo | ﬁ




FAfTdl 985 | A9ITAR] R9HT 41 9918 aRFErR
FRMNET G | TAFHNT A =T I TgaT Al
FTATIATER] GIAETH] AT AIqd ISed T Tl
fealq =3 T B | (%) FAA T HAHE ATAER, (@)
FEITCHE &THAT (9, (1) FEIcaIed ¥ ITvhadl TaH
(%) |rESE fad F A% qUer gh, A9 e
FAEIT TEHT ATATE TaSA |
AT FRUTH HAifq THeaasdT o Teew
o ifgars y@ Hifq yrafaerarare fawarr ga
qfa |
o TaedF &FHT 'PolicyVacuum' g Afad IHifd
AT ¥ AT TSRS Tl A3 |
o i AT faeaTaehr wra &= Afa

o [y WY/ AEETHT AIHBIH! AFTLEAT g
e |

o T /AT I SFEaAl Fqargarest AThHT |
o AT WHE AT AGYA ETAETHI AT
RBRALED! It T |

YHeAA qHEAT

AT TASTATHT A=A [T TATAT, HATATETALF
fepTar T 9T qEE AT-ATHA AT UaH HEETHT
T Tevg | fafa=T HROTe AN ATTITHAT ATAR
T ASHT Tg T gaT AT THET T T8 94 |
qr ATAT g AR AAATE FaAg T qiT
TR T B, | AR AT TH=THAT ATH {ehiaaerr
THEEE o | oedl [ I fauareEs Jid a9=g
qrae] T,

e &I ATAA (scale of action)

e SfaedT (Complexity)

e Faa% JHAT (Network)

® &THATHR! Wlsd (Capacitygap)

® IFXIAWIT KU (Structuralfrustration)
o sffeRarer Hafa (Instabilityparadox)
o fUPREl THET

problem)

(Contingent authority

o yfqeqaichedr (Competitiondilemma)

E g | st e |

HAife aweaasT qaw

THICHE AT TUTCHS T M el 9 qi
HIfq T A7 qATIEe 9 TET ATTH B |

o fafye Hifq d[AT dearar el ¥ FAAAT
ATIHR (Vertical and horizontal authority)

o fafw=r Hifq &r=r¥T FHETR YUITell aedrad
(Parallel system management)

o [ wWRaTm T TFEF  FHEAET
(Coordination between sakeholders from

governmental and non state actors)

e ATHG(EdTH! 999 (Political, Legla+voter)
o  YFXIMIA ATTRATAT

infrastructure)

(Management

T e =T ¥ ifer Faeama

TraeTe ATt FI &7 | STAATHT FIATATT AR TR
TITART TG TAATHT @A T FHSH a6
@R B | TR A9Telreh] Aiaeqers qia=d
T ofde 9Hlg, ATHEISE  FATRARY, HEmEd T
FHTARTAT digarer 79 g | dfgarde e T
AT AR T TMIT TWhl G | ANRE T
AT HHT T FATAAT Il TR | FTeTTehl gy
¥Q, o GRT YO =N Tl I£9T WX T+ ARHRATS
3T TRFT G | TIH HAG TSTH AW IEE I¢9T
HTUIT TRTHT B

® TN

S c )
o T UHATH HZEIHIW, T
o THAR THE TWAS I AHG AATAB

farepra |

A JEA YT A AFgAFEAT I & AT
HIfTesel Jeoi@ AlTATHHT GRT ¥ AT RS G |
STHT (F) ML Tl T ML TR Fea=al Ailq,
(@) IASTANHE qqT M FALT =l A, ()
THINTE ¥ Tkl FAT=AR0 FFedl |ifd, (&) 97
SEURT T aiforsd FFRAT A, (3) FU T qfAgEar
TR A1, () foepra Feadr Ailq, (@) Tehides qra
TRV, TEIGT ¥ FUANT Gl A, (S7) AR
HATARAT ATALABAT FFedl AN, (W) =HH T AR
FEEAT A, () TS 1T T AT LR FEawa

MET  STILITRl

MUdATcHSP
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Hifa,(@) = T IV AT JE=AT A, (5) TIaA
TEIT AT T () AARINGT FFaIed eIl Al & |
A7 Ffqesd! ITARHAT WX T TASAHT ILLTEE T &
g ¥ I¥T PRI T IR TTH] g A8
qf FALTR AT STvaT U TER v Faae |

ATHT Teeedl APl faazor, Fifq Haor gaq
o 9tRar AfgeR T Faew I TWH T | T
THA, FEFRI ¥ el aers aie=ad W Afed
JeYT T A AT FiGad AT R G|
TEAATET ITSAATTF THTSTHT ATATF TAEE ATHTNAD
FATEATATE A GFRATET FHtase T faEiE ger
fa TesA | Fad Aifq AT gftaHr I FaTdesdr
AT AR G

o Td qE T YITEAHI e YagH,

o T 8 ¥ FIHATH] TAThafedl, qRERdr ¥
QTR TagH,

o THTAL ¥ eIt i gfam,

o AT YaATEdh THIARINAT, T

o G T T MMTIF PRATHATTHR FTATHH |

FHI A YUl Seervad MUl bl i
FATST T&EH T | FlqeTehl grRT L AT AT R bl
AMEHIS TRUH G | Tq AR AT DT TEHT
Thel T AIVRT ATTHRES Foodd TRUHT G | Ffaeren!
9T R0 HT I, YT T WM dg qF qvd¥ e
Jool@ | IRT 34 AT T T GG a9 ATLITIRT
IR UF ORI W AT A, Y97 ¥ I T8
A= AR T Sool@ TRUHT G | I IR A
qE arFdl Fraard (§) FEhledl, JRUMHdr
FHETAT AT g, () U WHRA AT Ao
T YSIETAT WHET T GGl WRHRATs  [AG9TH
feaa T (3) g<or Af=maiug ¥ 9o 991 M
1 faeed THEHE TEITH TEE T | AT GRT 333
AT JR-FETeT= THHHTAT TedIT 9 (99T Ieoig
TRURT @ | T ATAR (1) T JIA ABT TR
FIAA, AR AT AT FATEITAT FEaNT T, ()
Teh Y9Il bl TITHT IIYRT ATHT, TRIBIX 4T fecehl
forsraT q=AT AR YSH, WA, qHeEd ¥ e
THEH T (3) Teh T HebT TSTehT ATTAaTATS TELTRT
FTA FTHITH THE &, FFeR T qiaar Iqaded
RIS 9 S B | A TATIETA MEHT Teee
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Tk ATTGHT @A Hifa (AT 99 9T SeegdT
AT TH=T T FEHTIAT TET TP (HG9T TEhT
L T

gRT R3Y AT TG, TS TAT TATHIT T8 oAbl THaT T
AT FEA Tl ATAYTF HAA a3+ ATATHSE
LT THT G | TG FaITA AT qHaT I ATS
FHA AW J9T&d Tl g a1 [k fafg= dg a= a7
T, 1A, AT T FEFHH G e T o
T AIRATT | TN AATAT GRT 3% AT FATAHATR!
FAEAATHT ArdX T TREUE TS TR F<9T JaeTar=
I EAAH AT (qaTe THTIT T a7 3 |
T AT GHAT A=l 9 fqarg (a0 Fa=er 997
FH T 2fgws | & A AIHRT fad sgaeaad
AT FGINTH Goebl UA, 0% & THT 33 o
UM PR, JoT WX T I dgard dwv
IIFHI fad HaATITHT faoaar Araede aRTHel q9r
AT TH 9T GIPIRBT ATAATD]  FATThAHAT
fafa UaTfasrr T fasee Whl qaX IERI aq
afiug TEd a3 |

IR, I qIT JaATehl JaTedrs T ATl
I=d Hed a3 [a9g T &g T TUEH FaedT gy

3% AT TRTHT G |

qTehTceh FTcTehl ITANT, FREU, IS g T fad
qregaepl faarsaer fauayr arar qur gter fAgrr
JTR{AF ATART AREATAT AMAAHT o T TR
T AT YTehide dra a91 fad AT @ Saen
TR AT & AT TR 3 |

J99d =Y gIe 9w, Afed gThfae drd qor
fod oI, v} ARy faa qfewg, faxi afaes T
TrAfas favaers gweag/faare faeqor 9 sEer
qUHT FALTAEF T AT TI g | AT Fa=Aes A
Hfq Foead 19 BRareie g 9iq faare a3
grq Fraaa Al gq dfaws | FRERE [dia=
TEAT I HId, ASTAT T BAHHA GHFTRT [FTIHT
yifafires T T FTATEET AT FAEET I@E |

THICHS A JUTCHT  falaes  gd Ao,
Te ATTHT ot | Taer Sleatad fauawr TR gem,
TRTHYTRT ¥ BIAHT T AT TR AR oAl

I R sfafie oo | ﬂ




fordr | R0¥9 IRl AT ¥ B AWER FHA fqHreT
[oHTEetl, 040 1 AT YU H ATHRSHI 0T, 04Y
BT ATF HTAET TH, 04Y% BT 2T Y B FTHRH
o, e ATSET AT ST AT 089 AR
qTART AT H1 TS ATThT o
o ifde qar Hifq, Toifq T ArerTeRr faweHET
SECIEEA 9’{[@ NESIREIES
o dF fae T AT FTEIIAH THE
JU=IHAT,
o fdes faepr qoar Mfq FrATAATH FeoThdl,

o IITUE TIq IR THE Accdehl,

® H[UTITHT  ATATSATRI

o foaepra A qAT MMFIF TARH! ATHAT I,
o ifq Tware wiufawr efaaaar Fifq faeemor ¥

qifa g9 gear,

A qdr

o STy TR FHTATAE! Tedhal,

o [HSII qT ATHGTI® &7 [aeprareel Festeha,

o I faehre FEHH HATORA, T

o I, ATSTAT T FIAHHA ATAAT T AAATHAT |
qrETteE (g, qardR faere, I EeE ¥
HTHA TH HATEH HeTmar W 9= JHlcF q9e
FERT 9T | AN FFIEA TWH HI HAAT T
FeTiTeh STAT qwaT T GRePIRebT I qAT Frorar fas
fepToreT ST €1 | FeAHeP! FAFRT THE T ATARTH
HAL & FTXITA FHAT T AESAbaliehl qHH o
YTANTATS @Y AT U | HAqd FHTAT ATAT
fage® TATSHH TTHLT qTHHTHAT AT & {6 HTAHRT
ATHTAT 9T T TR AT, AT, Toie T FAHTHA]
FRAFRT HH AT TH A (07 q89 g7 Tl o |
TR THCHF AT JUTET T ] FIFRI THE |
ATATTH AT g ARATS TaT Al Jead 97 Hecd
IO, FT ATATTATR T aofe ATAT ¥ AR[EY faawor
TaH SAMep [T PRHHATS Jidiged FqH1 Afeaq a9
far T 9f STARTer TS AT, T ARl AT
AAFAT AT AATATH] HH [9AT | T HIATT FGEATH
FANTHT AqA SHATA AN HTHIUTATATS TATT
el T a A |

E g | st e |

T "iga SRr § fafaer qewr et e
ST 9YEd A% FU A JUTErHT BRATeie
AT Al qAT ATSTAT (AT qiHeT afd fafa=
qEd TERHAT BRUF S | ACT ST AN
¥ AT TYET S | AMH ATTAT AN (TS
TN B FSATAH) AT, 09¥ & AENTATS AT =X
FTITHAT FITHA TH S,

o IHUFEE A, TAWRSF Ald AT AT

® IIIHA TIT HATSRA,

o TEId FHEY, T

® HIA, ATA=ITT qAT Awau |
dfauraa: 99 mEed dg fAeia s |if,
AT, ASAT T FEFRT AA TR HAEAT
TH GEH A A9 A1 U qraeHr desdrd aiq
T gHRSA | HUI d@H e g Aifd, a3
TUITTAT ATANTRT HET T8 9T Je9T q91
TEHT ATARTH gl fgq® g7 ahd | Gesd,
FEFHIAT T B Aladrehl AT &l | aX IR
it Hifq gorrelr foepra St g | FAifq feme,
AU T TEABATH TTHT U TEATE PIATTEHAT
faguepr & | d¥ & &EAT FAHT HEA AT IS,
Fq AT FATIH, AT Afq asem fafa & g4, T &
Hi SAAT AIHT AT Alevs T AT T AT
THT THEET G | GRT [[Y ATAR W, IR q4qT
MY dEare =g T Aled HAF 9t 9
qgae (AT RFHHT G | AagTT S U I
fehar 1o\ F T | G YS9 q9T TWEE AR
ST A 9T ATSTAT TSTHT YORAT 9% TREdha
G | G qedre ST TRUHT THAT HTAAeE J29T
FAT TATATA TEHT FIAA AT T el qroral o TR
gAY ror T A geaear FEr MRuE @1, F
IS qIT T TeHT JUTedl (AT § FFebepl g |
T AT Fawr F Aifae afted 7o 7 g
it AT THEddT ATaede 99 JUHe AT H1d T
ATTYTF QTR G,

® YRT I3 ATARF! FAA T Al HAA AThT

> jifild wcs ! w»efb|d)sr



o [qUIITa HHATAT TAT YT qAT T T&dT
Hifq Rremr waw Aifq erwar fawre,

o IGRVT Mgy Afq HA, HAH T ANELA
BT,

o I T ATl qH=,

o Hifq gearaIvur T AfHAEIRRT,

o ifa, Torifq THT&TTRT AT T HIH, T

o Hifq ATHA T ATTAT |

faraer  S=AT ER,  dEYumer ¥ enhed
FAHAHT draHr A FF 1 faw e fagw T
g I Jlpuan) AT AT ATAETeTE aArs T
JUITH E7G | [aaHT AT & Feq e ¥ g
faTH TSI Wetehl AT ATIRAT 9T AT AT
Afd =TS AT T GH AR S | ATARTHT
9T FABAE AR YA, A T FEAPRE A
AT TN @ | AT ATANT FATTHAT FTATAT ATTEART
FepTa AUeRTe AT ARAATATS HTAAT TAATHTITHT
A1 AT TR GfAET faF Ficheg | TR T 78+ HA
7 fop ArATATIEEEH] FRIHT FIAT |

IUHER

WEFRA & e A FREe AT T G | STAdTeh
THLT FHIETT T AN 5T TR AT T FEAT
2 | STl faeam @, eErd TRl U T B,
Frifetes = T GHERTAT ST T, 99 A
QT ¥ [IFEP JAT TS, TBTATS AAHLR
FHEE] FAAT RIS, TSRl Iia=ar T qaer
e BT I H TS, ATATERUTT T T ThIT
AIIFIT HIIAH TG, TRET (AR T Ao fast=n

» Jiffkd wcs! wefb|)e*

AT I BT TG | AT GeAepT oATRT TFT AT qaer
HATEIT TS, | T T[T X AL TLHIRePT &THATATS
MMEY TIRePT & | HET ATHINAF Thells ARPR Tehelel
3Te T Tchel | W& dchlel gTHTIST FHHI T
qivaR TARHT RIS Hiod gaadg | T a¥ Ades
FATIA 9 ATEeTF G AT Al Afqes ITAMTAT TR
Aferg afr T@ &7 1 tge Aifg @ra g garT
T qa1 909 FFg, I AIq TaH Al IrEg el
THEY ¥ Gehrd Ui AavdE gAads | GHETART
IUARTAT el 9fH gAfaT gad | AHREFT TEee T
T~ T | TSI FOTTelT fererepefiTet furar ghmama
TTT gad R ATHINSE qHaTe faadwefied greman
T TG | A g dgard AT g Hiiaars
qrEfaed, TEHAS, AGT Hed IqUE T AehAHAS
ERISRESEN T‘ﬁ-%fﬂ"l"qq JI ATk T |

e

q  AITARl AfqE, FEA fFard Eeda aralq,
2063

3 AT AT, TSI oIl ATARES, 0%9
(afeATfsta gi= Feheor 06Y)

3 R G [ SHaedTaT QT Sqaw T I
IRl UA, R00¥

¥ AT ASHET AN (TST q9T Hd F=A1a)
Y19, 09¥

Y TS AT, faeRTe, SHaRaTI ¥ St ,
200Y

% TS {ATAT, FEEar 7 Aia v, gigare
feag Rowy wIiver, dfau™ fead 9o FARE
tafa |




EEU
T4 SUBRENRT fAaere, 7.

TR ATed AH (99 IEd Hrsdle Ioarad
fagadrs ART 9UH T&H T8 ST faea q=r
&1 | Tl R ATITHT 9 &1 9 IR gl
fagd gate &1 High way 91 9= Afb=g | fa=a
IATE brgdre IANad (agd AN AUH TSGR a
Grid Substation TF TATSH TR ATeAA ST, |
T YR F Aol (qad JeaaAdl [ahE g
FHAT TR ATSART AT g AT &7, | aqaT
HTXITHT 7T [ TTgehRoreh! [ Tomeir (INPS)
¥00 % 1. 200 %1 93 &M 58 HMT 33 M
e FS Y (AT HATedsT AT Fa=[T TR TEREH
B | aa faa faerE faumte qeRe |rgq
e Tva= e, fRiontgE qgr o g

kizf/0f nf0g Igdf@fdf 19ni0{
xt]st/0f / Goyls/Ofst

pkfox?|

g qurel fagqa iferorer! fa=a gomel e Peak Load
1385 M.W.(2078/03/26) TTeT 3f@ws; | WaTel fasra
TIITFRITRT ATRAT TATIT IAEA  Fsadald ¥ 05
HMETE, [PP BRATE YO HAMETE TIT ARAAE ¥4
FRMTATE AT R faea Aafd srERen faemgue @ )
ARAATE HEATTHT Teeha?-HSTFRIIY ¥ 00 & 1 TR
ATZAATE Bl GEA T 39 HIMETE FE e
T TR T | 1 93 .09, T 33 & fa oy fafa=r
Interconnection Points aTe af FHA ?ﬂ'ﬂ?—f chfﬁﬂﬁ

LT THATSURT T |

T AR-HSTFRYIR ¥ 00 & [ TR ATS [&RTAT 0
& 7 siTeast Tear gemam i fama argfd S=eerr
fafa 098/ 09/3% &1 fam dfedl 9a& ¥oo &.fgHAT
=TS R 3*315 MV.A. 400/220 K.\V. Substation

¥00 %[, &R AR, R0 H.[H. &HATHE IR,
&% .19, STHATER 91 T 33 %19, eTHaTel T TR
FA 4R TR AT ATSAABEATS ATHT-T T&TH
TR |

ATF.R0%% /000 T fafg=r wedwr w@=ar fAmfor
TUHT AR ATSAEEHR] AT ¥ Tg [ THITH

e e i )

q. %% .M Y9 . 1T,
2 93 &.M. 3¥0 {1
3 30 .07, %39 b 1.
Y. ¥00 % 747, Vg . 1.

u g | sfaie B

FEATATHT ATSAT | A Feebay-=qra@wir IR0 . f e
gicba fHld 3095 /03/9¥AT quT ~AGRIT-ATATRIET
330 %[ JARIN #A1EH 2005 /03/39 & f&7 =1l R
ATHTRIT ¥4 & FITETE STATGLd Hrsebl T3l i 9%
FATETE FT Synchronize T F=HTTHT ATTH B | T
Tt qreTeprefierr 7 gie 9 FAaTHT ATeddd T

TS HHAT TEH S |

TTIRUT ATS for ot feats gt 7T H1RuTET :

et faerd oTfaeReerT geTRer dred fAHTorer SRt
TWRIAT §a7 I19 SaFl GRRIAT Fafd 9 Afedr
afg FEMT ¥ HieAT I FEH TR AR HO
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TERIAT T TFAT F | GIRI ATgH (AR TR
FTSHT AN AT, AT FTRITeh FebTd, FHTOT BT
T TAAHETIHT ATIT- AR ST I HiSATS
T AAEYIE AGH HWTHl PRUA AT AAARD
frator e diferueRt THTET TR g afreedr B |

(%) IEE/EIA THT T TAA A0S

HSAT MR =T AARAAT TR T 7T
At faTor &1 T |
o UUTT TIH O AT FAhTAd &l AT
SR TSN TR AT EIRATT AR
fepaEe &1 FHET T |
(¥) fawe Wnifae e

T HT Gy, TR AT TN F¥ATedd AT AR
ST @ieg AT IEE/EIA TIehd T qe=d AT fHHr
FIIFET AN AT AR THI9 FUH T |EE/EIA
a9 U Mg 3¢ a9 T8 IHT dFF gaT TR
e faaforaT fears g < |

(¥) U IEE/EIA THUS :

® Right of Way T U+ T@e% Il Tl
fAqa w@esd! F@T AU Tl IEE/EIA B
FiaaeadT Jed@d TEATETH 0% AT el

HUAT T IEE/EIA TTHIT |

() o WSTeehT GHET :

o IHNI F9 WUH HALITHT  Tower Pad &
Right of Way AT 9« ¥@e% &ard I fofea]
F9 FAAA,FT (G907 a9 GATAAA TESA
TWFR HAMRYGETE FIhd giaal aqaradhl
TATITIRTTAT ATHT FHT AR TR |

o JWEIIF a9 WUH HATATH] TEET Ha
T HEEAE  ANT AHEEAe gedtd
o U dATIIE WRT A qHIHT
Fenfa Afed |

(ET) OIT UTHTAT SHET :

e Tower Pad & Route Alignment @I &THT ST
ITAT (ATITETT) &I ST TP TILIHT
fa q9T= srcata® ¥ wArAias afqaid A/
g AT 1 e |

e TATI (Untitled Land) STTTeRT EFHT SITHAA
T ST Faed GRS ATAR STaieeTd
HATeST AT T |

® IEE/EIA BHAATHT AT aTidw=ar, ATHaT %
A, FEAId TH FIETA FeHid AT
AT % URFT gaT ArEvad qiefeafden
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W& UETE, 4IPSl a9-S e Tower Pad
faTr ¥ 9® AT Approach Road a-rg fAHTOT
AT ARG THI AR ATl |1 Rope Way

AT |
(=) UTHldd T T AEHRT ¢

FRUS TG AT FTSH, AFdad a5 &,
FHIREEA AT GreY R |

o ICAHH HATATHT HITS-9 AT HETHRIHT
FRUS A WM AMG=_ES qAT TEA
THA ATTEXh] BTHIRATS BTTETT FATHT (e
T ¥ 0T 1 FHT TR T AMS |

(%) Route Alignment &R YUHT JTHHRI I AT
qfe, 99 T argaresd Right of Way AT 9a7
faT Y gemRer Ared i FREr Sade
GENY Wad BaTITUHT AATNIF HATSST ThHb!
AT T | ISR AT A AAT-LATS - AT
93R .M. JTROT ATSHe aa¥ +.39R f&Id Right of
Way T ¥R FTUH! T ST afebe famor T avasf@r
TR AT ATNT AT &fqafe FRT TEH |

(ST) SPGTRBT HHSIR HAAATUA TAT DT FFUTGH
o [ARIUIHATT Design/Drawing TATHITHT AT
T TR YT T, TRTEE TR AT AT ATHIH
AT e AHAATST qIT T& FHIREEH
AT T |t fataer frtamer awn
s fuv Y gHEE gee TR e
T AN et #r T |
fomioT SRl THAAT TFU g AGDhDbT Dal HEX
AR
¢ qEFE-TNEMS-NER IR F.MHym
TS AT ¢ T ATATSTATRT et AT qqR
AT Hardiesd Route Alignment dR&dH

I R sfafie oo | ﬂ




T AW AR ol Wkl 5 (6. A/ JORo
e AT T feUdT @ | BT @rehATHT
Existing 933 @.79.aTaa#! Base Angle Tex

T3l AR EMAGUa & |

GrepATaT 3R %.19.2187 et e

o JHNER IR #./.qemRer arga s -
TR TSR] el 30 ra¥ HEH R A0
AR (AT T %A 0 b /e oy
fop. 1. Sae Afeha AR AT HTT TEI TS heh]
T | T et ITAYHT FHeERT TRUTTAHT a€T
7% AEATRl THIEES 3 99 MG Route
Alignment TRadH®l TN ARG ARHT T
AT SWTAT ge X fAS SR e
T FA OFY) FeT AR AT T feua
fuae | av JuTe faRa aTfgeRRer ST 3

FSTeedT JeEd FIATAaR HIh TATTHT 300
q=aT T GREATHHT TRATAT TR 095 ATE
¥ g faTor w1 qEga afar e TR
EN

FARI A.91.FST 7.%¥ FFATHT Y& IR=ATed Y aray.

RT3 e dT B TEIEhl T

“ Rger | o w1

o WAER-T4AE Ro M TWRW rEA
AT © TRV ATSAST TR0 AT F
TH g AT AUa et qaT-Taedm
T, TAAIR (TFPIATE)HT (ST ST 9ReT T
FT TTATHT AT Right of Way dfad« 9 AT
aifg frafor & T fauer 3

o FST-THAX-FTEAT Y00 FRLYURT wgA
AT & T RO ATgAT af Tfaaes
galSl TIRUMART 9T Weodrg feord qardr
gIaATHT ASRET TETHT Right of Way Ikad
FAtel Areaear (TS| 9t Fer areR
fHToT 719 Afeg Right of Way afvade T+ AT
TGHT T AGTH FVRUTAHT TSTSATHT TS FaT
araR fAATT T AfEE Right of Way aRads 9
AT ARG AT HTIHT ATATHERTS THT B |

THSAT AR HRIGABT IS :

TITRUT ATZH (AT ATZ09 AR T Y
fgmoT @ e dRrsT ATE.R099/09s  Tfg
YT YIHRATE FH T TAMT TEHT HISA TSA T
foigr 9qUET W | W9 dEET S SedT qar e
HATAIH! Al FASTHadT e T, aq qdm
ATATERY] AATAT T A0 el qgabrl 91 TEr
AR F=ed ¥ A9 fagd g gidiaes
TEAR FRETA TSH g | T &RHAT JHE foTeen
ARTRTRT FATTRAHT GRHRATAT (TR TAT AT
qE GHAH! FEATNTATHT TAMT qEh FITA A
g9 | T WERAE T JHEs A Y
AR STEA [ARIT &7 gt T st agrs award
ATATSTHT FFIT I FTITART TS g (0T g T3ar
TERTHE TeT 21 | ATTHT T Fragere JRuT AT
[T SO ATeT-aR1gdTs. AT Y T
HTI ST FGTI AUEAT T Flehws; |

qHhldee
q. ST YIGT Treel HEET GATLITAGT hel QRTeey:
() forsft SwoTaT gHAT

® Tower Pad &I AT ST ATIIE &I T=fead
TAT-FAei bl TATIATS AR HIAT “HAT
frateor afafa s games faamor T |
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e Right of Way AT O« STl &ffqufe fHaor ¥, sfwifas giawre fase ISesAr AT

e TXT AT v @uewr Afafae fAamor fATor %1 fSEraiar T fHHiT ATAET garr T
T HATSTT ATTART THHBI 50% T feharel T Conductor Stringing 9 Helicopter Stringing
AMTE AT GRh GUGHT frerifed gaTsa Technology TaNT T+ =@ear fAars |
TFHF! L 0% THA &g g IS | ,
IR
(%) UATeT F99TTehT GeheAT :

TIRYT ATE (AT AU qUTATES FHE TR

® Tower Pad IR ST S ATET T togior oot ayeapdt ey 1 o ¢ wenfory wevewy
RIS AT TRl qoATestT AT T IS TRFRATE FTAGA TS g (AU AR ATITHT

50% far | Jraferd Ta7Es, AT 7 3FIR ufT stad feaferer
® Right of Way AT 9 vl affqafd e a9 wdg | Fdawer @i ST S99 Design
Tal AT iR TRET WA TFHF g Drawing THAN 9T I, FATT ArATAET aRfAa
¥0% YHH AAfqaid ITeded RIS | AT TR AT T qAT T FEREEH oI

. I AGEATHT Route Alignment |1 O S A T @ gl giaeE g 99 | ATETSTT
THT R SIS ST 9 G Radt et AHAH T g Ao U T b, |
=TT deper fdr wfe A\ fa Aifq aArsTI |
3 S RSB BRUS g, R0,
Ecosystem AT e THTHE ] ATITSTATA HTAGIIT
T PTHATSTAES T GHITD IAREMIE TR T
FASARE AN AAFRATAT THAETATS SATABI

RIS |

GEicaran uR arsa a2 3ior 3ioT ATTHAT U JlcfUc! BIIISIAES
ATAGSDT ATH, SITAT, FANT ST U Afdepeur Geaer ufafafy

Frafeud SRS THEdE TEusT SRy o |

geear gfaga (Ffaas! awate)

FEEATEHT TESt Ufaaee | (TIWTa HaeT aie)

TEEAT HUHT YrueT wFR ¥ FERM | (WTST, Yeamet, oo anfe)

AT T FAT MGTbT ATy drTeraret Ufafedt |

gacata Tl (GEeaT STwReT RO ar Aur ueT)

IUAR el qadhd [ad adT Prescription ¥ Rieie agw @ee! faavues

q.
Q.
3.
8.
9.
&.
9.
C.
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AUART FfGATTRT AT R¥3 o A FAT AR
FH, Hd T AT LT TP T | Flal dRIH
JIART () T (¥) AT IS F&ATHT AT, ord qdr
Il G
(x) Aot JareT qg dTEe AUTeT AT, AT Yed,
T YedI 9, A9, 7 qUd BRI dam T
TEAT AThaa AN g T |
TSGR ¢ T GRTHT TATSTART AT “Ffod gqwar”
Tl faeafaareaa ¥ Riered a1 dRT el T=md
giaeTd a1 |l AT del 9AY AT AT A4
TERF! @A a1 I ATHl FEIH, FFAL,
Sep, ITATT a1 TEF HTEF FEIGTH I a1 FTqre
IS, AT, v, qRUT T AT TR(deHT AT FIST
AT FERT T |
(%) T A(ST FTATHT JaATHT HHATNR JaTehT T
FEIRT FIAA I AT GATHT TS AT T faarig
FIRATET T&T ATATSH I AT fagreaepr fawzam
ATE AT ATATRT AT fore T |
Jedigd STFTIATHRT ATIRHT <leb Jar ATANT (TS,
ATART ATAAE) HT TRHAT, ATANTS ATAFT T AT

a g | st e |

;7 t ; 3yisilkbkItglf
nfg ;Jf cloflisf]

eltdst

TUIAAT, o FATHT FHAT JaT 9T TFvdT AT
HAXTEEHAT THSIAT HIAH T adhl JTIATHT
AT W1 FaT ARl Gt fad 9 g
TATST AEATHT FHATB! TR T THIAT BIATHT
QIRATSH THIA AqLdT FoAAT 9l |

fafae Tfod eI FHHETT JaT, od FEET
FHTAAATS qARTAATHT T adcl ATARTA IS FETeHT
FHARID YaTHl T Tl HT, ggal T (e
PRETE] T A (FgT= (F&Tie qr fHgT=
Ae) fAfT R00¥I033Y &Ed T TR T |
FHETHT YT T FFH] FTATFT AR AT
¥ Tagre fadfva gces |Mfed AETHT IHT FHAIH
AT a1 THEIT FIATAT AUH Tl Fleh ATLATATS
gls UHaadl HIIH & TR FEITHT FHARET qal
o7 FHEAAT HAA qRHATSA TH SN R A
fagre AR AT IR T AT U G |

T g ¥ eiaa:

qTATETe AT fagea Srer qu (srfrerter dwaredr
EHHAT ATANTRT dqTebar) Ui fald= dufed dwamesd
ATRAT ARl GTATHGATAT @l FHERT
Far, o7 A aATaeiar qiATSTT T IRTHLTERT AT
AARTEHET JeT X | AN 8¢ FRTe% Araraanr
ATHT TAFFAT ATGRIT AIIEUE (Basic terms and
conditions of employee) & FTHT AT TR Tlel
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FHINTH FHANT YT qddEawl HATAT AT
T IR AT TRIHT AN 95 AT AATTHEATE
AT 9T ZaepT T IRTHET Y&+ I HT ATTRT
FHIU AT TFedl HTHAA TR T (R AT |
afq AT A9E I A AT A Ed g TS
FEITHT FHART YaT T TF HATAT ThHaadl g
JTEET T 9T T GRIHT J&TH ITRIAT | SRTEXUTeRT AT
AT T AT O FHITH qgar qdT (G99 agar gq
T Flagr qreRed, ge YA g8 e ga
SHH! 88 AR T AT ALATHT AT AT iaem 913
Afg | agATE ST TR U= U Fehfqept farwaar
hReh T¥eh AU BIH TET ¥ Fl ALATHT FHATIA
ATHI THAIRG YT Tl JaT glagrare af>=d gq
T foremgept faameraur @@y T Hfe FRgrEr n
FATEE T@IEkd g7 qHd Afdd THI ATl |

HTeh TaT ATANT AThl STATTHT TAT [FgTedehl 7H T
ATAAT faqa FH=ATIH gia faere q97 Jar qraarar
FIRX I TR TR [auadr a9 dwied d&r
=g, e YTaedTe T 9T AT a7 a7 AT Bk B
AT A9=Ts a7 Uheadl S A AT SeqTehl
TETTHT TN FR=R Ao TETETe AT s
FEI T FIATS T@T b I FAeRATE g
AT |

HTANTRT AT e, Tt giassr ¥ a9 gfed
FETATS THIH IHE @R (Equal treat to all) &7
foreg Huisa e U=y e TaeR dAaae"T qUd
PRI AT o= gofoq gwarars feuer a=mmeT
Ueqfd gfRAT FHA dEeg g1 T | A9 fama
gg dled, QfeTe Adr 99 T aaad fquaesan
FRF [RaHH] IRTHL YIH TRUH T A ATAR
TRUHT qIA(q Gl AT foaeg gATad gatel
AT FaT=d AT 72 aee TR TR | T9are
ATANTRT TRTAST F faenfaq wg =t qRrerorer fawa
g qT |

FHANA YT TEhl a1, o7 I Fqdrar aqtcads
R T T BT TATE TebTel AR T THPT AT
Ty fewedr qu wEETdEr AT ¥ fqereee Al
AT FTH T [qUAA B | FaT GAMHT AT FAT
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FIfe? TEHT IHIARETH! AT AREh! THIH T
a1 AT FHERESS afd ga" AT ST
SNTeRTR TIRRERT e 9T avart (Afv=ra srafyr afg amg
g I AT TEAT OTAHT AT AT TRl EFAT AR g
T =a i feudr wu afq faare sfea w2 aeufd
gtrar gaifad g faud | aw A 99 w0 oud fawa
TS bl B | [T Fod FEITHl AMIFIRE I8
IAIT AT FHAREEGRT ATARTH TRTAL THAH
IR TR Tl K HeeTaT dEnTe [dquer qr=ar ¥
ASTHATS AT=d AGTAdA ~AT(TH TETIT T Hagehehl
qerey fee T g T fAfq k00899190 T wEen
MREHH §aT I YR 9 fqa=A1 Aa9q% & |

ATIRIIT TS FEATH TTU(T TH AT AEHITHT
T THTTHT TerTRTa forsa /el SUSSar q9r Hraerddr
AT dgaah  Maid  qeeerr T a9 dfg |
FEEE qGaT WS AT ATARH Far glaur foag o
ATRAT [STFHENAT FRRA B T HA9T HHARA
AP THT TTgAbH T 99 Teb (HITHT TebITT
fosiTaAaTe fasuer gar qar araied gfaainTdaed®
fafaa avemedr Afae YT ANTRT T HfquT
fafaa RIATTHT ATH FHTTHH T=ATAT g7 b b
THNaY BRI SHEARESHT A=A T SR9TAT T
foram |

T GG Fared dAerAdale Ih [AITAT TR
TR IO TS YT Ul wireh FaT ATANT T ATARTH
ETAAT FETAATAT JRNIRRIEs FHA (a9 JUa=ar
TRqfd FFERAT FAEE T ANMHT [add] FFIET T
FIee Hafad TOHT Afg Faers+ T A1.d. 00 /9
FT AME FTIANADT FHINAA T AGATEART BT
UtRAT AT ACEARH gal AT TFIU IHIARETHT
TAT AT SMUH T AT GI6T ALATA I ALATRTH

e Jeeedl 9fd g AL T ATHT 19 Alhes; |

HTTeT HiW®T T 3T :

foa8T T TEAAETHT FETH STALTRR ST AAT T A=
YaTeTE ARIST T HANGT FATSA Al JAT ATARTERT
It aAfgfaa @ | fova 3fa aqamae s ST ar
FTH AR GG T ATTER] T | bie AT
AEF AN Fad ARACHATATE Iod  Jrafeeparan
TEN AT AR FeATRA T g fadrars

I R sfafie oo | ﬁ




ATCHATT T AT ¥ &THATA SHIARH! BAlE T
ST TRTEd B | AT ol FreATehl AT TRaehl foqog
qf &7 |

ATATTHT A1 Ufdetias Thaar, 3 T FwRTedesg
T UIqerd a7 9T AwaT el @I AUkl Iisd
FIIEEHT qHT &% dal ATENTERT e fad 3
qaqfd a9 fadqmia FRATE! g¥eredl HgTd A
HATARTRT TRTHET [ATI =T THT &l | THD I49T
AT TEITEEHT Ui T+ T MYTETA T R T e7Harar

B | Seodigd qThel IieTehure HTA 9fq forma=
HUHT & 03 qadedr T [asa= ThreTerl el
YT &4 aehl el [ieh Q00 TRT STHAT R0%8 qa8 @l
qeqfd YPRATH TEHr AfEwg | URUfd T JEEet
4 9% g aAT AR ATHT THAFFT TIIfT g TEehebl
FRUS fafae aHer g Teaes 9% 9 97 A |

ST FEATH! (HIATER ATaTd STaehrel, T@ieasd
HAH ¥ ACGATAT a7 (AT FRATET Grharare
FHART HATHE g1 a¥ (a1 /3 99 @ STaerieh
AT EaT AT FAEEA goarad T4 Hardl &

SR ST g |l T HaT qaaFaedl Al
QT THETdT B T~ F &7 |

fafad dfcer T=arem ATaRTeTe gaT e fHeaerdn
T faaraiaaarEr dig wgted @ | fauw T fafad
qRET FoaTeaig SHEAR SAIS T T8 FARITGEHHT
YATEYTF ATkl T fad, THTIHT 919 @rod ar
THAT 9 FqEd A9 [ad e Te9d yqd
frecafed €% U B | TedT GiSq GRATRT qRqfd
T GRRATET grEtead geA9A fater gfver s,
IARAFETFT THE, famesd FAE qAT G=Yd T
AN qATT T AN HAAT FAIT AT IR
TEEEHT AN 9 QAR T il 7 g | qieel
JUITeAT AT AT fafaa, frqerdy, sraferd T W g
HALATATS AT TR ATANTS TG U&7 ¥ fasieep]
TR fg AT famHr e gun T T g
HATARTRT &TATTIRR 9T Tl FATeT eATEed! aadid
GRAT feRTaHT ATANT Alebebl  HTAATART THITH
A ggd A | qEnETR gedtq fag geafd W
farsTae gepTeTd ekt fafa=T died deaesed 8afd
IERATIHT qAeg WUH @ | FARl (ArGd qIeETR
AT TRTET B AT B, FART fAfae T ey
YT T ATARTRT FEH(T I g FHA oAbl 3 |
T fama wiaeRureRr qeaiRars WA @ @7 A
g T AT T.R099/9c FEHAT AT 098103193
T gebTiera fasiramerr fdfad afverer afdqsm ¥ fhfd
09899103 A gHRTa  fasramer fatea dfver
ATl g dbd | ATA. 09918 FHHH %ol [<h
q00%¥ UTHEITHT Ui fasiy= 9 WeAld 9 U

a g | st e |

FEA AR T T TLIATE i ATARTS AolX AwaTol
T fees | TaTT qRdid T FHHAT foars, SrEde o
QHET S AZYR A9 AFATS Ferieafdqar ardr Tay
g @ ikfeafd AR aaeasd Mo W AL
TIE, | ATANTRT TRTHLTAHIHT IR ARTATHT HGT T
qM FAETAqe GRfd GhaT AATEATTHT T AT
AT TRIEHT FALATHT AT FZT (AR AT,
AT 9EYfd T GRRAT At Sers Aifd aferar TWE
HW|WWWWWW
GITHT AALIchebl THTE AT HEed &l Taqid Tar
AN FHATER afT i @A ¥ " 9k orEn
THTTF AR TATARATATS TATTET TRIE G |
FereRTieeT T Tl STaeaToT ST 99fd TEaTaFAEH
ATRT ATANT R/ FATST / SATATRRT /AT R A
q SUIh lqeadicHd fafg ¥ gBRATgRT STHeIh
i T fopen faT a9 | TEETE ATARTRT e
FHLeh, TAATCHD T JHGATCHS g GEATHT \’1‘1‘2]?‘(‘50{9]
TATTEHT g (o S T T&AT FORITHT GHe federar
7 feagfaadrer AR TW@IATias AURA ATANT o=
% SR BAIE g SUATh AWd sfgvg | awre
WA AT A UORAGRT A9 g &am
AT I HEadT ATSH qdS, | AT AT
ATS ATed JEIg Tl T&T T=d 9 STHT Irad [dehed
HAATET LT SAALTTh LTI T AT T4 Iha=g |

Afed FRITHT TSI T FHAAT Ah FaT ATANTA
ATRAT qehT faate 78 TaT fatag aweres shauew
B | e FTATTT THEEedTs TAATE sfiearg AfFuar
T | AGATEF Bl AT T daareard AT qHaATS
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TOSIATHT FTT GIRATA TR HBTATAATHAT TS FebAT
A ¥ RTIETHT e T G s, | STaHed qeT
T ggadT faugdrs FereHty faaedr s @
FIATAT WA FaTH TRIGT  ATANTHT TaTgaehais,
AR FATATI: [AFTTER RIAe G&TH T Tl
g

o FHARIB TR ¥ W HRaw! aFadr

STAEEHT FHHT ATIANTH HUATTER T

o IXIATHI TS FXAATEEH TFI=IHT FFAtede

HATATR] TATHITAT T faii AR I+ fawaesar

TREHT A9 AATAaH A fag |
A Ioor@ USHINTH TR GRTHET YT TRkl
F FOST FRAT THIATAE FHEATIHT TaT TG
FHErE YrEdes (FF 929(d ¥ fadmina sremesT
FgFafead g ¥ 99 fafqa 9r 9 ar 999 afq gq
TR & AT ATHGRT FHZ 8Q, HHATIR
gaTa A, dar, foer, dar s@fg Tomr afe) =
FME T ATANTHT IRTHET [T AT L= T &7 ?
T AfAg e 9 Al &1 7 a7 qEaterd Ferd g
et fag samaad T afed & e fgfaen
| T FEEIHT ATANTS TP T BHERES e
HAH AREHT &1 AT e o T8 A
fegTeaaT FHTereT g Afq S afEws |

wHr fafr=r #afeuesd fAeammdr e Ay
TeATaFAE] Tedl Te fag FawiE T TEeA |
AN 5T FIATATR] TAATHT AT FATATCER
FER @THIIE TTHT FH @ | TXAT AT fafea=
ST AXATHT FeTaF THT GGeedh! fargd qLrem
FoATAT AT ATTAT TRTITAITHRT FHTHHAT Ui ATTRTHT
A FATAIEEATS qHA ARRETHT JIART 9 Ffepy
qEfel TET A AHATATTATS FErAr T Ffeh Shawg; |
T AT THT femar (e Jarer anar
FLIAESHT FHART AaT d (A aqaeidr whsgar
FAW g T A T sgERarn faw, afeer wg
FehehT UGBS AT ThTATH T, GIREAT feae afehl Teeht
TREEHT YIRETT Foatard T, ek Tae<aT [asiras geprers
T TehT GEHTT JaTT I fEellg T &4 | TART
T ATANTHT ATAT TRITIRNIEER! HieadT faraes Hartad
TAT AHA FTAGEATS TR [6e Feodtad Aawa ¥
HAATFT TTHETHT THIATIE TR T4 AT
TG I AT B | AT TS fae AT dfr agd
TIEAT g FAaiHE fIcadwa aheeaHT fHare
T Febepl THIUIT E75; | ARTAT FThT AT ¥ HRIATR
Frahl TIHT TEhl WAl FAT ATANTHl FHTARTIAT

froTHeT FamaT AT HifHT JErer 9 gl |

STARATHT HTHA)

<+
<+
<+
<+

» Jilfi0 wcs! w»wefb|d)e*

savaes faarur wivgar €T gt v
siefir SuaR®ST Tt Fawd Hwrend qur faaee
FRATAAN TATY URHT GoEAT UlIdge (HATAABT BT HARIATHT geeaTT uRet

geieaThT West Ul (SrRiade! dHeT RIAREMT geHaamT Ut STawITAT /1)
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q. fasrr war: AT ATALAGATH A THE  ATALADBATH

F X AT AT AT GABT FATAR! e SR
T YT T Bhatharaars @ive Aiveg | @ie
fashrepl PRATReTd g ArET=Ia: HieaHT g 5T
AfhEs IS | 41 Ahes el & T STl
& AT HAT I TRIIEE T 3Tl TeTel FIehl
TR HA a7 FEHAl AUH HA IJTAed T3 |
give [T Wal a9 [quarsl ATeaRHT 9%
a7 FAT T HIHl AR [AFHT (Exchange) T
GivesI® F 9 dibwg | @ieg fafagrr a&q
A1 HAT ATALAF FATA q&T AT AT IIed T ATH
Al AELARAT Yl e A& AT FaT AT T
ichel bl A UT TRl g | & a1 Jal
fashil T TFA 9T TH AR TEA IHH 9T
TEE T AP TR FE AT TR ATAIHAT
qeafd e | AT ATAYARATHT Il FTHT
EECREES

PRATHATT BT | ARSI aAeh STAaTHT ATTITH T
FXTHT AT AT TF AwARINZT FTHT ST TALHT
AFITFAEE NG TRAGRT § T g |
79 Aedre MATRT Aftheb! ATAta® ATTLTH]
GEgRT Farad WUH &5 | SAfthel AT T
P ATHRAT AFLARAT TRIAH (TR AR
o+ forst (Matter) @RE TR (AT Fiq sa&@an
T Tl A=, | ASHIE, SqFqrd ar awr

a g | st e |

E-lﬂﬁ f+iT ¥ TS (Resources Generation)
T BRaTEeTT g1 1 favawr @9 wwer @@ gv
Prarear ¥ afve faer & |

ARl ST gareed A= qar =i e
T ATRA! o] ATAR @RE TH qaead | A0
epTaEsdl THT ATRAT GG HAATS JUTeEg
(Systematic) 9 HATAYAF FHTAAEe adTs HATHT
¥ ated T gHRsd | g9 faigere aid @ike
FTeieh FRAHR 3T WIAT (Self regulation)
BT AT F&l Teehl g3 | TATHRB! GRGHT =T
qeT AT AT FAQTIRE AT AT FTastae e
TPl TAERE! a0 g3 | 79 YFRS @i
fashTel e a1 JRaT ATasiiAeh [Tl ATarH!
faw THTA AEASE FAAA T TRRE
gie [T fa9y sqa@ar e 97 I g9
qrestiae fAepraer T T Hawas fawa ga
I | @RE [l HAHT dMETR A=T qEl
HATHT [ TUTSH T HATHAT AT BH B |

F& a1 Al @ike Aafeh fa9w ud fasnt &
T fafad TRET TRERT T AT Eragsd
THA I &75 | AT HATAT TIT TSI
frepraeeel 2fe gmEA wsEtead A ATaedw
I AT 3fg e geerad 9 fHatgasaar
A g fawd, ITESER U @Ol e
gitg T I g5 | "ihl qAEl Frasiiae STA
ATAeTF I 16T, W, AT 9T A [qehr
9T ®E@ AT AE@eTF 97 qAdaR TE
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HIEATEE RPN (qprEere AT T &7 |
T T GRPRT (MBI ITA STTHT T T
JT AESE  TEIATS ATAeTE T qATES
THT GE THI g7 | BN (Ahd aRATSTHT
fer o @ AR @iE THa AR AEY
gad | MEeW e ud s e
FHA SATIRIE PRATHATTAT @¥E fashl g a& a1
aTes kg e |

fsit e 9 @fte ¥ aEwHs (AR
feprorer T @EAT Hfe arRa AT @
B9 | fastt feprger = @ivadr qrasitas v
(Public purse) =T THH AT o | fHfT Fehrares
ATRATs o g¥hebl HIWl @RE THadRs |
TSl e TH GREHT qTaiTd BTl
THH HTEY §g | AASE BBl IHHATE
qLIARA GG T9 TGS | qrasdds  HT
THEITad ACTHRl ATH ANTRRS] AR o= &l |

~

I g9aTE kA W Afth (TEdEd) O @ikg
&1 T TEAART g AATET =g | AT AT S
PRITEATT AURr T JoueT FUHT ATAS[eh Bl
2] 84 qHRE | 99 ThRE @iRE HIAl
Tt GREIH! ITHAT fae Aeadas ¥ o a1 4ar
fr T =R a1 IHEE A= 99 feedr 9
aftea gers afdqarsy ¥ ARRIT AT 9T
T Y37 g1 qaea |

A HITP] THH AR AAATAE AHA
TRUHT g | FAAEIR Al TF e s
wd MeEeed aFa arRel, amd A 1d
v PRaTEerT geaed, &Y e ar qar
JUANT T AT FT TETHT THH HHTAT Tag |
JIIHR SAAATH TIGATH] ATSTAHT TSI eh (&
(Public Welfare) ®I &I S9N 9 giqagar
TATSY AP FX, WEd TH 9eehge AN IIeh
g9 | T FhAd HUH H TIANT 7 T 5H
JATSTAH AR Fhad TRUS & dife aieH
YA g faeama axere faquas |1 amataes
Pl AqeETEdar quf 7 aREfRHT ITERT
g favaemdeaaT R TRuH fagr & |
faenfoer wd wReWT fHepraEsd f@fd= #rA
TS TRANTARAHT (AT T G | BT

§ T.HT. 0% A 903z 7. &34

> jiffld wcs ! web|d)s

[P HT=ATS A3 | YAl (& TAdTeqHT T
JUITEAT AT |

qrasae FUAE GRE AT @RE T AR
AR THHATE ATRAT AT (As his own) @RE
e TAaedian, TRAEdr UF Hed AT yiaedr
T TE AT gaA | AESAEF GRGHT TRTAT
Y 9% @XE TRUPT F%] a7 GATehT TURAHT
FERIAT TR ATESIAE HIThT THH TEIANT T
HAIT B FaaG | AT @RTHT g qo T
TERTHEF THeedTs Aa ¥ fAaerdr ud gfqeadt
ARTAHT oo U] 9% a1 da7 @kg T
AT T4 Sk @G Ar=d] FIAAT FTedT
TRUHT g7 | AW FAAH] @RIHT ATTIIHAT
FETATT AR T, Fiqeaeier fafgare @it
T, gfqeadal Hed ARTARIHT THAEUTET (FETH)
T RAGH FAE W FAq W, @RE 99T
(Specification) FHITSIHET a&q aT AT J&T T T
TN AT TR fad Seqr Frse Aataa
RUHT B | A ATAdTHe s ALATFATS GRE
STFRT et e Wig FRATEHT FF FTF FHAA
THT T HA 1A BT IARA g7 qe [0 T
ARA ATIR FHA fSUadT g=g |

ATASF GG FEI=dT HTAAR] HAT I£T @K
fafrgrr @@= fraetaar T @iewr R |
T TEH B | ATASAE FITH THHATE @IXE T
AUl T GHATHT ATH T Z=gd Althel AT
fer ared ¥ v sAfeheTe H ANTTHT U
gig T FEAAH A AT WHSG | Fasias
gRe HAAR Ig9d [TFTTER Wbl HIATR
TEATEATHT I TR g 1%

(1) HTA AT © FEAAE GRS TR
A fagTesdTs amdiad e (FaER)
AT AR T FEsie @Re FFead I
AT T FHA T FE HAAT FaedT
TR & |

R gEWHE @NE UA, 0%3 HI gEarEHr
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(R) FEfafEa =gaeqr : @R gwEE

¥.

HUATSI FHETEaT ¥ IERATATS Saterd
T FESe GRE Tl AR Ieed
WH TS | qEE WRIH! AT HAT
afeere @ @ive FERIAT ST T T
TIT FERE AT BT T
MRUH g5 | TG &l ArEwid b
TIYEH) THF AT GEAHRIATE GRS
FE FEO T TEG A TRIANT TEAT
TG | @RE PRATHT IS IEHATT @R
FRATE =RUEE TF FAIT (TATTAHHH)
TIAT AAMST T8 INUTHHET &5 | TERaTe
F Staa vaw=REy 9= S
AAT WH B | qGd FAAAT IERATH
T TRTHT §7g, | ATASIE @RE TFT
FIIAFT & JTAETT IRATET T TEhT
B | AT« AT =T T S IRATSH

(Result) 3@ W&l q&h, yred fga=or
ST FHA BAATFHAT 81 Al FTAS(
freprarerr afasrérer faofr o g7 | 7=
UFRH (U @REH IRl =R q4T
Gitg GERTATHl qTAATRT  HERATHT FHT
TH U9 &7 | ArEslAe AdgHeEe a9
TR (UEsars g, qrRasll, a&qives,

fTeaqag g HA HAA aqrg dN]

MRUeHT G | AEASATE ATTRRIA AR TH
(Given Facts) HT &Il ATRAT fq0rg T
HUHA I T GT ud a&qiss g7 |
o I I £ 2 | M | 1 o [ R M T
IS HITBT THH AUDA TH ThRepl
GiedT gfqeaal TRIeT Tag W= A=Al
TEH B | BiE ATATICHE ATLITHT ATEh

A Pare ol @e g | <A
ARTTAT . I TUIRAR T @iRael FAqeardrar,
gfaeaet T T=gal FUH LS | GRE arRar
FicTeqdl, T=gAl, FHRIAL, STarhafedl
faearafaaar gegd T faeadr T faasqor
gare AfTHaH qiahwd 9T T Arasiae
giRg HTAH 39T Wehl G |

GRTP AT FHAT AHGIG T : @RE
FRATEH] THIIH TRATT HaET FIATAT
T AT GG FRATEH AN TF GIeEh
fa9TIaT (Specification) 8¢ @& HRATSH
FEATT TART TROHAT TIAR TRTH &= |
gie FRATSd Aldhd TH T AT B A= AT
qAAT AXATBEIHT § AUBA Gi¥a HIAHT
AT TH &9l THA AdE g7 |
9 @ieg gehar fgfadar =9 g araad
gie FaeIId dHaH AHag &7 |
TEHRTA T Jq@R . oA ee
gfqeqar . AR T TegE 9o eAfhe
FeaNTaT &9 T9RE | FA Hd AT FFEd
TR AT TS AREdar a1 o dred
TR 1 JIfPUR FRIAT TR T TIGH
FAfhdTs @RE IERATHT THIT TTHT TN
BT UTSH  da¥dT gHEd IRUH g |
THATS FTaSl(Fh GI¥E Ul TEATaTHT |l
fafAd TN FIAAR [aia= JraaraHr THd
GEATNTATRT AFETATS (AfAT T gawe T
Al sagTeT TRUeRT B | qrastiAe GREHT
RTASIETAT a1 dal Yebdd AN fad
qISH AT %A @I AT (AT SHEErT,
ATYfcfehal, TRTHLARTAT a1 AT YaTdehel AR
fermt quTeT =Eer T faeds ¢ AT egew

Fraier @G FTTeqdTeh! [FagRT TRIES | qftgazaeadl  Fara gfaeddl  (National
Qrestives ST Gireqsl STUAT ok fashar Bidding Competition) AT THd @1 &5 |

(ATI(Tebell) o TR ToNUH HedHT [T
T JEATE Y97 T A | TH AT B A:
T Ud AMGF FqHT FATH HeATigd @

U FOAT [A9S A FaE GrEdr HUH

T TR 39(9)
TqTTHT FITITHRT arT QR qi%ia—w ATRTT (%)
qraTE @g UF, I0%3 ErCh‘r q0(3

X
JATSTeR AT BrTe e | Ja @RE TaT Y Jqrerar
3 WEWME @iE A, R0%3 %

a g | st e |
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HIITHAT  dTeeh  ATAUAGTATATS AT
T 9Tt giehan | efafaa e
ATARAT SEAT T FF T fAea 1°

(®) @ AEEEE T g e
AQTAATS qratear fam 1°

(@) A9 IWEHr qgr ggararg
ATRT THINTHET T ITITHHAT (Domestic
Preference) fae 1

o, @RT FRACAT EFH FATRN : aie
FRATGH YOERAT HTAAA] T TRUH T |
% FEAT TT AALATHT & THIA &g A
SAERT FHA BTN TTFAATTR] ATAAT ¥R
afebrs | A ATASITh GivE =T
fAufga  PRaread THd  FEAFTAT Il
TITHT & | F BTIPT TEIEET FERATTT
g ¥ e g daarEr qied
FE AT T TH AGH HH T IRTRT
HILITHT Ih HAA JMEA T (e
QTEA HIH g A | Aresliieh @i
TEIHT @RE T AT HTAA THITH
T A9TH ST AT T BT AHTHB]
(Pronouncement) T+ 3f{depTerel  THT
g | AW ATERAT HA AT T
HANTA (Subective) ¥IHT & I @€l
ATHI  FATYAR]  JATHAT  TH A
Ul JEATEATHT ik Tl G |

). s ReET T

qrEsIF @RE 9 ATHRIAT @iRg
B0 | gAY @REHT g4 [qUudes a9 @ieH
ARATEd g | ATASIieh THHATE, ATASE
GEEEIIRIC I 103 I E ] E I 1 DR E R
ATHTERTT RTHT & | ATaATeb g BT
frafrg wd smEfea @ fqeafoe faow
FAAT qATE AN WH G | T9 @REAT gfeea’,
qREAT, FEAThTaTeR A aer, @ike fHurg
TSI I Hle [ARTE ARAEE bl g |

© gratTe @ivg e, 0%y fEw 3g
5 gEWiMe @RE UH, 0%3 TR 93()()
Q grEWIH @G UF, 0%3 H TH 1¥(5)

> jiffld wcs ! web|d)s

A1 At et @fvad amaead gead | o |ty
JAgd BRUESA graside giRe a1 @ve

LN

AR JRANTA ATIRHAT JIF Ieehl araws, |

AT @RS FIATAT AMBTH THAT TR T
FTAA ATebeh AT ATHAT AT @RS T 99
qAAT Ty | FAAQ (AU EwdrHr @fg
FA ET AT | AESAAE BIAAA Ak ATTHI
HATATH ATed A &AEGT FERIAr T @ik
T FHEg 1© Qe @ivg FEEd T @i 1o
IS ATEAT ANBYHT AT A FA FAAA Bl
Givg FF TH TS TR YT TR Aq=ITH
e FXHR AT ATASIAE FHE ol &eT
JERAT T @RE T TEEg | F9 @ie e
FIAAT ANECH THAT TUHT 3 BT @RE TH
IS AR TG ARBNT AT ATASAAE AP
fAstr e gwRIaT T @fkd T 9UR 4T
gig qaml qTacad T gveiad faug &8 | R
(AERIAT) a1 I AT g4, Hefehl Iarr
Gfgar, 09y AT graar g (1 whar TRty |
THITSTH T2 T TERIATHT TeT AT g7 |1 < FIeI
FHITTH Jg FERIATIAATE o1 HUHT ITTA
LT MO W I AR wqd Ao
R YT g7 1Y TRHIT a7 A e
eI fASToIfeR WART TR0 GERIAT T 9%
Teh Hfch TGI8 aXEIb] STaTTHT THT SATATRHT
(Equal Footing) T WHYRIAT TTew | ARRIATH
fawg @rastte FT 79 i HA At 1
oo ATATATE BRI (HbTI T FERTATHT
qUeT T TS TRRIATTT Td Jrard grora
FMIES! [0 Famr I 78 | T9 THRebl
FTTrca FoTAT T HT AT HAA FHH (In
accordance with public law) ¥ AT FITTER
gfefy fa3 T@T (Within the ambit of public law)
TRy | ArESAE FEAA AR TS FERIAT &
TaaT | I AT anfer T FEEHIAT AT IH
FIR TIR T3 11X IR BTATHT TP BT
N AT R OATE qUHT FEBIAT FHA

0 A FY. R0%0 MF 533% g T¥Yq

9 FAH AT Gfedr, 09¥ TR ¥]Y

43 THLT, 20%¢ fA ook T 3wy

3 FGH I afedr, R00¥ TET ¥R

Q¢ T FT, 080 A 530 T 30
¥ FFH @ "fedr, 09y TR Y99
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FTATTT AT g G 1% FIHT AR AT
FRR TH 9134 ek (Empowerment) A
faUeshl gues | FAA AlgHR fqus sraearn
FIRS FIAT T T4 | TS FTAA A=
ERTAT TUHT PRI FIX ATASAAE FAT A&
T AT e |
ArEE GRE HEFH] aaqT A 19 T
ERTAT T HT FATHT [TTTaE] |3 | % Fe]
FI AT FREARATS AT U= (Civil matter)
AT A TR BIATHT IO ST TR
B | FTATHT BISTETT FELHN FqHT qfesrfoe Tfey
ATkl FIAA B IMMUcad Td ¥ FFaedl
fawarerg Tamr fawa Arfawg | &9 W, dfaer
AT AT THg ARINAHR] FH EHIEATH (a9
a1 faare wrfg (1% R UE e STl
faoaraeq wistardy foaare gav 11 |qraT= e
7 Zarey faw wifae @feg T @ ad s
fafed g 1

qEE @RE TFdT HHE A AR TRRIAT
B | T FHAH A FAEIEE FR B
sHifeH & frafaa gea | @ifasdr =R T,
0% FHT YIALUTAEE JTaolideh GRE TE=HT
ATAT JTAATHE] FTAT AR 7T | I FIAAATS
YIaeaTae % HeHl ATl dfedr, 09¥ AN
TURS TF UFH FR JIT AT QI qFaredr
2 e r I E e B e M e e B E B0
frafRa e | ArEwie @ie TrEegH qasiie
gRE A, R0%3 T ATEASH @RE FMAATIT, 30%%
AT TEHT AALAEEH] BEqFH FllE JTadm A
&o | AT Frasiiie @ie geewdl faery sew
8 | HeAe! Farl "fear UA, R00¥ o fAafAq
TRl fTTaAT qHAAd FEATAT G HEEAT AUAT
TG AT RIS B T AT e 11
qrESF GREHT Ia F fgiaar ar faaraer
fRToor ArEsiiae @iRg FFedl (a9 Faart
FATGT B A9H  FAEH FRR A A
T JrEdTel  AERAT At i |
TSI @XE FIATHAT THT HATT JTa&TTH

HIAGTAT AT A7 AT GG R~ AresT e
Givg [HaHTEe AT Sqawdr T9UH! FTHT a& faohl
FRR AT Jod BT THITH g JTaemT
B 1X° TG gragere g% a7 a9 q41 @ika
FFIHT ATASAh @I FFwel HTATHT AT
THUHAT HAHT AT Fledl, 0% BT THT L¥Y
A Y& FHHP AR At g |
AT ARE T @RE T HE @IAT a5
a7 AT AT AR FATAH @RG & | FAARHAT
=TT T (Commercial commodities) HT
fases @ivg [l g8 | I99 ATIRE =t
g T FE A ATRE HAThard 7 |
TS FITATE @RE A AUS TR GFHAT
Td A A HIAAAT RUDA THB HA
fa9r9ar (Fundamental characteristic) =91 &
a7 faded g FaedT gad | AT ATAAAE (Hepraer
T ATRE BRATHEATT (Commercial activities)
AT | FEase Pad —gAH ARTTHT a&
AT FAT GXg T IALTeT RIS ATATHAB [ATgIRT
HIHT HIAHATS  (Bargaining) TRebl  faerear
FRled g | 99 I9 TERS HRATeATs
AT FRATE A | ddquad fafggrr ahe
T F IR AT § FATH F /IS | AT
R T B FART TeBIqeh! IaTAT THAT 2 |
FRR G BAA T Toqd BT THITH g
FRATSATs @HATTGE FTHT T &4 faq 97 &7 |
FIIA THITTHP! JeBAT TRT T84 ATaSIE Gieg
TERAT FURT 96 AATT Employer o AT
FHItH e e faasar ewaa = @
T3 | TR o AR & IAATE ATHRAT ATTHR
@A T JAN 9 f6q9es | dfaa ewasy
g 9T I HA @E 9 AT g9 g |
T EIae aeaTdl FRaA WEd 8, T
T T et 9fF T RIS gad 1!
Jrieh g Tr=IA] TGLT AUHT faenfaa
FT Td Hared AAqare gfqared qreeare
ArASE @RE AT F 8l I T2 g7 | a9
TRTeh] FFee TATAT GESHHT (ST) ST HTaH AR
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3.

g5 | ST q¥=gl Ioadl a1 STeH qaTl JeS5HT
Al ATURAT TUHT B, qd TEH S He
af foame ar A=A MR ¥ aq qeaedr
STER AT FIAA I ATAR 99 g7 |
AT fITTelTg TRl BISTERET FAT=ARIT T
FTI IAT T FAAT T AT F1T &1 | FHT
9T AT X a7 ARl FFAT T TGS g
TMTERT ATFITHT AT Tfd FETRIAT R A qlebebl
A I oA g 13N wRiar S|ty
fepe fashrepl T a1 AME AlALHl T+ T97
A Aiebar 13¥ TAYHR Arasiier AbTaer Jar
AT ATTHT FIATS TERTARATT DI
FY AT @I (G JIAT Fared AIrAqane
TR FUH G | GERIATETE Ghoad ghadr Te
e faTaAT Jedl Jorraee helTg hisTares
FETHT =0T {78 S FwaTeehl 1 TRTHHET
UqH 3MTHT Ih HIA ATl TR(AHl IR@UHRd
JATATE BIET & Al awal TAMTHIUIH AT
ST ATE g 1<

YaAAlies  @kg TFIAT Icledl  (qag
foRmor :

QTSI WX AT Tidtatg a9 faemg @
ATl fqua I9 qEEHT TRUS JUHARE
AT T &vg | GERIaTTS TEFT Jeesel
HAT-ATRAT (AT TR [T FTA (Private law)
A | fAST PR a9 Jeewars WA AN
TG | RGN Iq= TN FRBT TeTEHA
AT I &veg, 1 hARep] faoaeq e
T&Teh! STCh T G&TdT U AT I¥iedd JUHT
ITh RG] JIAd STIcd FERIATE TeTel e
THIEE | GRS qEaterd FERTATe! i
TERTATHT JeTehl T TUHT AT Fel FIRUTS TAETH
qUHT [T STRIGHRIG PRI a0
THIEE, 1 79 qTauTae GERarTagRT 3
Mce AERTATHT TeTel ITerel Taw ¥ FrraaT

R AHLI. 0% MA 550 7. £9¥
3 FHLT. R0¥% A 35¥q T %9¥
¥ ke SHEAOR ghAT e SHA fa. qETi

YEA AU WETMEl gHd (R0-WH-0099)
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JrATerd UHT Qe ot IR qTeadT
O g7 | A9 YEdTd aTocd qRdTenrel
feATHT gee T G |

TG YERE! A5 HEAA GERIQrET afaradr
FACHT AfqI(d TF ITARHN FALAT T FH
TETES ST §rar | TH AGLATHI ITARE! TR
UG FIRHT JeTgsd o faRor T Fws 13°
TERIAT TEvd] faars AeRIagRT Qa9
TTaET TUHHT Alfe FTHINTH F=IAT HeAZIAT U,
Ro4Y W1 Tifrusl Frafafy saere faare AR
RIS 9 g5 <5 qubrddr  faare fARmor
T AT AURMET G GERIAT g¥Eg faarg
qAaTs UF (RO T Tl AT
g3 1X% TERTATTAT AR T AT
HITATHT IOLT AT et 130 HeAeaarars faarg
THTITT TRTSH Aehiedeh JIATCH! FTHT HI=IT
fegudl @ | T9d WEHRIATEl IEE AU
IERIAT qvag faarear ke e R i
JHleqeh TRl ATARAT GRS ATHT G 171
FERIATET JHEfed faarg TF ke Terfae
@ fqareee HagRgagrn  fRYT ReE
ey, 11X gAfad HEA FHINH AT
FATET FHEegd [FdTees HAEIAGRT Ao
TRTSA Flehad | BISTET Feh(qehT TSP ARAHR
TE AT AATERUIHT RN T BIoTan (aars
AT &l ol Aaraqare Mo wred
qlpad | AEANE FAT A=A TF BISTETT
JebfeTep! faareTs X WeAredd A (Nonarbitral)
forare wifve, | ATESIE @ivg qeerwdT TERTATT
FHEAT I [9a18 FARIGRT Ao RIeq
U9 ATATCHE® AT MRUH G | HAIAT
ferar fARraur RIS 3T ATaT FERdET e
FHEE T 875 | a9 fafugrr faare awma=
THUHT HAEIGRT FHIET TRISH FERIATToTH T
Ioi@ A grg 1 ATl Fewdere e
FHETE AACHT HARIGRT fqare FH1EM RIS
T E T g 1
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AT TR(qeRT ATRE foars wd qERarET
g [9amT ARG FHEM gAga Heaeqan
I (Arbitral dispute) HTHTHT | TERIATGRT
TAPT GG HBTAAD]  AGTAT BT 4T
EHIMUHR T IMIcA (Civil obligation) &I TF=T
AT TG | T YPRH (quFAT i faarg
HARIAGRT THEM g9 IRa | dasiie g
FATH] GXE FFEIH] IT (a8 HAZIATZRT
JUTITT TRISH Giebd TAXT HUHA AT (eh
givedl qreg fqeg @ fawa g fagnaer
FTAAR! TEAITS F T TG, | AT TG TR
Iq= faare A fafugrr qar geRErEET
QRTSTHT HIAH HALIAT TUTAIGRT  GHTETT
RIS 99 &7 | al AR [qarg Ao
QrI=AT ATATY (3T T fqamfaehl wrae saeean
TR FTHAT YT /A, |

AN GRT FHEHAT TREARS! AT

AESE @R TR GRIAT a1 Fgddl a1
FF! ATIR AT A 8l | AES(h GRah
FT  FF  (Contractual relationship) T
ST JATT FAA BT | FrEsiae @REwl I
(Genesis) & TATAT HIAAH! SATAHAT  TTHI
TS | AT9T AT T B1F 5 AT b 2r 1%
AT ATRTAATS FFRIAT T AR T
&A1 T (Invitation of offer) AT, | TE<
TeT g ATUHT Y& AT TSt [qepret
b TUlE YEAEHT HEHAT (Acceptance)
TRl "=y | I9 ufg kg g¥d g %
Fraaier GEHT HEGEIET  JFHET T97 T
fafaa TR g ATeATCHS SHERAT AU
fafed TepiAQmoTdT geder quufy AT #RR
AUl AA=g 1% Freaoliie @REH Joardedl
ATITTAT, TehT fa9raar, qr fagrea ¥ faanfaer
FIAA THAH! ATIRAT AT foerg @ faug gar
ge Ui qrEwiae @i gwewEr aedds uE
&R (T sreardl, smafdeal JRTHelETan)
THA I TLEEARFN AR dqMMe ATTIRTIT I1AT
VTRl YTEw, | ol g AT TEIER
framer U9, J04% & THT & T 99 & ATURHAT
AT AST TRl UTEvs, | 9 ATHINT

=T THTITRT SATETRHT AT A AT ITekT ATATHT
HTHHF TeRTTAl TN T ATHART TS T
UETS, | ASTHAFH GFHT TEHIATTAR HA F1
T AT 99U FHEANT dled IUIh  TRATHT
qTgg | AT @i¥E HIAR] TRTH ATIRHAT
Fel FHAN (G99 FAF IUH T T a7 [asd
[T AT T8 g9 FaRad W el AW
T 1A T a1 AeTaF Febidehl H1d T g
THRGA | I FIIAT F TIAT o= 9 qfT T
FHATT II ARTIT A TRTRT 573, |
AR AtadrsTT 9gfd afaaesr T fea geRfder
WH G | ATEHER] HHA ACHAbD AT,
H@T FAeA (Core duty) T fAETEHAT HUHT AR
fo @ wo dfg Ages WAl B T BHEART
AT A | TETARHT AN s Jomedr
"G THT TIE TR T I ARATT T |
AT q&7 ufedl =Araiaer & | Agearare
faaresr A fawzer JF, [Feesar F9usr T
fHuas #& TREEE gedarsd I9  dasd
frate T faas wRT T AfTETST TeT STt
Ffgew | Sifq 9 Fearar yfqarer #Ee T=
AT ST "ifA afaie are ugfa @
f¥HaTeT =rae® 2 |

TR BISTERT FEAX 8T 13° RISTERT FHT TEHT
TEX IUAT P8 TE ATl IR FIAAH]
difepT THITTH AT g FTIATE ARRAIES, 1
Jafdd FEAA Al (AU WA AT gar
et fawaar g vd JiEmr g gE 1
FEBIAT el S qreAT T9UH]  TTTATH]
afaqfd WISeT FHT IUd gAUes | HART
ferrrr srcafues afqafd WIS F qUHT Ee
SARATATR T gRU TEg, | TqG BALHT &faqdie
TRTSAT AT i HUHT aTeR (At cost) AITST
TEg, A FATTE WA WEHS |10 TR
AIRATEAAT AHUHT AATATHT & ! ATeA(aeh &ie
(Actual loss) SRTAHT GAfqY(dT WRTS qT ATfadheh!
PR UA, J0Y% [ THT 53(3) AT qradm 93 |
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Ith ATLATATE BT Teehl B qAT AT M
EIRT FIA (Heeaedt fauet g 1* et qar
qal=d  AI(ATATE  FAHI  [AATAATRT [T
AfTd WRISET IHA SIRAMTR &9 gROT T
TE AR [AUH B | T FIRb JoA T H]
T fqaTiorerT U el T gRoT s, |
T ATLITHT R qTAAT AqUR] AT Foodod JUH
HARATAT TUE WNATT g 7RI hISTaRl ATqamT
AT HEARAT g AT | AUTAd TR TR
AT TAT AAA(TE ATTRR THwl Araiegd
eATHT FHT FATHT SMIEHT B ST bears
g HTAAT e T AH (el YA G | HIRHT
IATTHT RITART FILAT ARMT TS ¥ Ied
T I AATAo =R STAAT TXehl fqagal
gfde®d &7 |

GITTHE ATATTERT TTEIT TRTHT T | AIHRATE
AT &l TITT UE Ygd WU g9 e
AU TRTHRH] [TIHT AT T ATITSTA
T T SN AT TRUeT &7 | Fiqarar
+ fasronfurer @fed SETTRr SERAT THHT AT
[TST&TeT, T=aidl T =TT Hed ATl AT 2l |
TR HUIR] FFITH] AT, S
T 1A ATIARAT FTHT FIATANARIRT [STFHATIRT
faer &1 | Frarartaedrer I HTaT faearataear,
fegerar T Fewar &I TH AE@eTE BT
FAAAIdH H1 FHTEA T Jradrd Ated AT
TSRl FALT GG ARTHT T AT
R T AUHT 7 | FJad AGHT Fa1 AT [
AT HTATIIART, STTLATTHRT T ITAATABT HET
& ferept faoar sfaws | FrEwEH Eaear 2
fsTerdT o e Tl FALTAE [AepTae! FIHT
AT TATIAT TRUPT HT T@aer F fasqerar,
FEHAT, TAAAT ATGeh] TGRTNE TATHAT HTHT
e ATl gREHI0 v | a7 a7 fafeera
7 i dfews | SauHe geteaer a9
TS TSR AT ATTITSAT TEATS
I Te2 fEeT e 1YY AT el T

FAA JMEGE AR FUeE | Farse AT
HlagT Td HTAAT AT T ATTH (b TR
T JTh ARTATATE AT BIAD! SATEIT B 8
AN g9 FaAATHF Taam @ 1° TSqHT BT
FEAT GUTAT AYATURT G A SHERTHAT AT
AT & UTIed | I HIAAH (FgTedesd
FTA AR ATAT YT TESH | FoAferd el
gt qal [augEaE  JIHuRl PRtk
IR HYAT FATFAROT T FIA AT AL
FI & | AT T ATHRST TEIART (Abuse of
jurisdiction) &T | DI AATAAT &TFF Tgel ATl
FTAHAHT AT (GgT=d &bl B |°° I1 Ar=Iarer
AIY ATARTETE GHTET g F1d BT AT2T g
JT AT (Legitimate Expection) STt 1¥*
ATIATTF GG FTIHT TSETER TgH AT g TG
BIed | qrasae @RE TFEwdl JTaeTaep! qreT
TR FA ATLITH RISTART HIL/ TRIAR T~
faa® w=afqa (Brain Storming) Y99 WIHwg |
Frasttes (AT, AT RFR AT Tl I
EHHTRITHIT=TST ¥ A% a1 ¥Iedlg TR
ATAIATIA T B BT TEHT TEAT FTI TERTATR
EIIHRS, | AHATHT Fared dAeraddre Tear=Re
FEIIAT ATH] FAERAE TP TRl HT
FFTTaRS T E968,

() FEEd (1) FESAE  GETAETS
AT AT FE T (3) ATH AT 9 FHaTs
TRFTAT AT TATSH F1Y |

qEslAe  BER GEEHAT FTETERE
AT TS fafaa Wity Seaifad @ aaee
EIIEE | ArEsiAe gkE qEeH & HE
AT THTHT AT A7 el AARAT FA~T TTH
HALATHT TETARE!  ATHANT ACTAH, SHaAR
T WRTHLTETAT HAATS AaTTg TRUH e, |
T AT FH VR a7 FERTATTAR FHel
FI TAUH AR a5 AT ATITHT TCdaH T
AT fqeradr Meepr T ATer fag afmmas
AR A TEAT WH G | HHAT TR A

¥3 WU Giadg ara

X% I AT "fedl, 00¥ TR

Wy TELT 084 FA Y3 7 30, THFT. 309¥
fra qws 7. qes

I R sfafie oo | ﬁ
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HITART IMET A9 878 | AANTG STIRAT 3R
FT STTHT AT FEIFAT §F AT §aT | Abah
AIIAEF Td ATTATI BISTINT HYPT ARITHT
AR WG, AHINE, SAIE &Ald TF Aadd
el w5 S datgdr ISad 9T T 4T
FHAATE IT qtad &5, | ARMT AMMST 3G9I
HIA TR TYHT HIAAT HRATEHT IO G TETATS
g7 AT g BT | ISR hEReRl ATHANT
AEATS EAIES, | ATASe GREHT TRT=REH
ARTTHT [AATERST T fa=mirT & q |
@) frawdr agfe T vl gee
ATAAF TGP Fehid Te ERIAT AR
AA(qepal  SAEEET T A ARl
(THTfoT ) qAT R e A d®
T | ARIATHT GFedl FHRTHT T2 T60
g eE 17 Ugar et famy W ¥ Al e
TR FAerwdT Ut A feae | faerwdr
! (I TSET=RAT §9 dcae® e
EIES | T AT Ab TSl rIrders
¥ EETe AENAE qHrd AT Fdrs efd
AP HARAT EAILE |
FF FHT FERAT AAAR ATTH
HTIRHT EHMAFAIATSA qa(ad ATHT
T faead | TadEdd FRT
(Motivation factor) gA9s® | F&HId

PO

g =TT faq@ el gaeg | faqam

TR 9 gATE | AT TAREAAT A T
TRFTAAT BT HAT GHIS EIEE |
ARTIRT TTSEHT FEX FAW g 110
AT FEAT ATHATT T TRTSET [ATaaeh
giqaTdese AREFTAAT AT I TRl AT

e e @ T FTIH TR e |
¥S HIH AW HiEdl, 09% TR L0¥ T Y¥Y
Y\sﬂaaﬁfd‘vrwiitr ¥9Q 9. RO (AU FHR

fa. wraas M)
Y:FWT gmﬁrrr, ?0?&17 ¥q0 9. % (AU BN

E faga | ydaies affiepr | I

@)

TRFTIATETHT YW (@ Tl AT Fof
AT YT Tl AGGUAFH {qoTel TTehl 1Y
FRTTATYAE BT T~ ATHA A gAorTes; |
TIT FROT gAGaRT | A dTEE AT
TAATATS  HIdTed  FF TR FTHA
g7 WEG | 9 AGETHT A9 T8 IE
F FER AT ANIF @S TTH IS |
ATYfTehal SHaR ATHRIT HUH! AT AT bl
[T AUHT Sk [epredT fafaa w@rd quar
I SHERATS ATTITATIH ATHA ATH I
T AT 75 | TIIPR TA& al JoIe
A 9 garg qUHT AWrESTe T
T |

I e F W : FT BT JEEA
T HHAT BAAT T (gfaarse a1 g
TATH AT IA~ g9 FHG | BIHE
AT T A= GEIIAT BTl TTALTAZIRT
[ARTIUT g9 T AARATHT I HAH ATRAT
[TaehepT ATIRHAT IAH [dehedgRT HTd RT3
fepran faq @dRe | I HUE aHITSTHS
FE TR AU AROTH FATIA  HGEAT
g FaEE | qHH ATIRAT 14 &1 Ieal
aRuTH FHT ASH ARG | qH AGLATH
e deblel ITAsd T (Given facts)
AT Tk TGRS I BINGART ATATE
YT qROTH YT Tl (AT B TR &l
T Eed FEHEIHT FAT T &5 | T&T
[T A F=aE Ud AU el qaueH,
TAFHIAT H TUH 9 % T AT AR 8
qag | AR T HI TR qqLT
AU q9UHI Faed ard T HR I
T8 | OY FTATHT A [ TP FIIAT
IR g qraar g 140

AT A | A [TITA T ATITHT
ged T, feaued, @ faw afomw
AT HALT g qdRe | HH AT AT

¢
>
~

¥R gaus
40

gaas GH [ AU XY, R0%¥ ATl

HLTA. 0390

Teu afaig #T U, 043 TR 3]
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T HHHAT AR 19 foe ar wdersg I
FAAI ATATATIA AT WA FFITTHT
At aATS ad T TR FEAATE 7 AT
e ! /g | aTER #H TRl
JI YRUTH ARTET 9URT ATERHAT R0
[ T AR ASH ¥ AT ARMIATS
iR AT ATAAT fa Fleha |

T AHAS FY FALH ANER T3
IF F1I T T TR gAae ATeeE
ISR FTAAR AT (g W & |
Feiad, I Had, A= 3997 (Ulterior
motive) THE YT T T&AITHATT TR
FIATS AT (TFq TLehT A, | BT T
FHAT IA~ THT [T ThRebl TUHT T
TEATS FTAA AT AT T TETHAT FareT
afasr aTSH AYET MRUS! HTAATS HAA
froraer TeeT |Tfevg | wTEEET s
(Good Conscience) =T Tk HUFI
qY& T Alebed | AT (AT T AT
TUT I RISH 94T faaes A=, |

@M ARAEEE P TR 0 BT B D

=T #HHS  THd  ATER AIAST
U9 QIEgEl A9Arsd,  fade WA
THATE ATIRATEATT 1 TEhT A, |
FIHH ATAIIHATTIR AT AqATS AT
iAW 9T IR FEATE ATIRaATar
Tl AIAwg | T ATIRATerEE T
FRIATE TRTARE! FAY AT | F H
ATIRATEIATT TRehl a7 ATLehl  UATI(T
Tl Ay, M ArORATEETT W B
TSI HAdH] EHAT [N FRATSH! (a0
g1 WHR | (Sl ekl BT ARl
[T g7 996 | ATRATe] Kbl TSrER
T TS | U SHRTATS Tel
feuesr afaer FIRT TEE 99 J9are a9d
farerer TTXepT AT e 14X FHEATST ATRAT
TSI el QAT FTFHERT IRT AT BRI

I STAR TG FICTH a7 HTGUR A~
[T TErERS FR AR 9T HHETT
IR fqarfa #raE &7 g 3fas 14
FHARNA THH [ @I TBT A THUH
A AT T a7 HAHET TARTHR
JYAATE XA TP A fHead | fradas
ATABTATR] ST T ALIqU] A€l & Hieh
At | ¢

(&) I RS PR @ Haag aeErT

Td qrESaE  AEEET FERE YHa o
AT TeBdeT Teehl S | faem samaries
st a&q amafd 9 (e &1 SAmiE
TRTHT TEH grad | Td FATETHT ATIR
AT AT &A= Ggid ATHR wd
O e | |l AT ArasiE @ieg
TIHT ATIE FRATHATT 7 | T AAITH
TG ALY T [TTHT 1T Jreaan
AR Tg | T&T AT AR E FATES
AT &l g FTaR T g7 |
T AATATHT Bl ARl T F@l dnd
U T HATIRHT W TSR ATTIRT
TAX A A9 GEATAT Fared  ARTATH]
frfafEd fagraesd I TasH

T AT FIAA FHITH FR TGS, 5
TEAT FIRH o AR T | g
T T Bl T&T BRI TRATAAT AT
Al IR ATALIF U AqAvaT T Al
FAA FHITH FAMYT FEATHT STATIH
FTAAT ATTFR T | AT FRATA AT FHA
TR TSI SATIE FRER T,
T AT F HRAT AAATTAT ATHA T
T T IR Afprert favg g 11
T 9GPl a1 A@H A EBRT @ TR
9T ATeRTHwal (Employer) & AU
T HIT AT | G YCRATHT Al AU F=ar3q
I fad a1 ITARF! §b T BIAAA
FIT TGl ATLATHT @I FATSIART
ANT Triad HeEesd Mug T wed

Y3 T.FT. j0%0 [ WW 7. WY&
WY TFLA 09 A <3¥ 1. q0

|| Rao) sdafie ubo ﬂ

4Q BT AR TR U9, 3090 TR ()
Y3 THLT. 033 MLA. \Y T Q9%
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EETETT I AT ¥ Fear qieg g Tebebl
\ﬁQ |Ki

3. WERIATE! T AFER B YR AET AT

shquefy @ ofEdEeR
ATl §9 TR TRATH FRATS ST
FATHT T ASTATATE THH H T3 Haell
STFT TR AOFT A fireay 1+

N . ~ =
¥, AQ dbel [a9d ddare grd T GEdnT

TFH ARG AR @ THT AHE AR
fewert vobw fava SepaTe wed 9% A=l
HATUHT ATEIT FaT FLATHT THA AN T
YEITAR LT T JHITT gae 1*°

@ SHfaqul SMaR : & FEAT I T

FgATs [AaHA T U FHTAAT ATITHR
AWE A1 ITh  AALTATS (AU THAT
ek Ih AAWTAS FAA ANd, G
TR ATITCHT SATercd quieqar foepran
feqod g | Ugdahdrs Icd WU
TS AALATAT; ITITh STHT Farg= T
TH ATFR Tehl g7 | ACHdH FHARA
FAAGRT T D] a7 FIATH] @Il
gredl  (Gaping) HUHl HAGLITHT  Iod+
qEETeTs Aifaeger I e uF R
feg favr 9 99es | S FRO faasde
1 {5 ATAT Ih THTAT, I<h URIEIATAT
FH T TP ARk qUAH dlfe THiTH

~

o N

FI AUH A T68, | T AGLATAT Alchl
[REACCIMEIS A N ] e e e 1 R
FET T T ATHT BT GieTebed B
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) Recovering costs
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) Ease of Application
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(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
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Figure 1: (ARR Portfolio for Ring Network)
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Figure 2: Annual Revenue Requirement for Ring Network for NPTN
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P R, the transmission price for transaction t
R, =TC * ——
peak TC the total transmission charges, ARR

P, is the transaction t load at the time of system peak, and

(Postage Stamp Method)

Ppear is the system peak load

TRANSMISSION WHEELING PRICE RS./KW/HR

N oS° POSTAGE CHARGE, (RT), X1
&> of

O 2> a0 N Vv
0P 0270 0?7 07" (2? ¥ a® o2® o

Transmission Wheeling Charge
Rs./kW/Hr

Figure 3: Transmission Wheeling Charge X1 (Rt) in NPTN (Rs./kW/Hr)-Ring Network
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HAAT (A R09% @5 AR a¥ AI=D) "feAT %
T yiq feperare gfqevar (@ 0%0) T FEMT &%
TaT gfq fepefrare gfeever (@ R0R¥) TR ek
AN 3@V | A% ATATSIATES [FTHTOTRT @, mTaHr
HRIEA, AR T ATY(Cepl STaedT HAMGHT WROT 9+

AUHIA AT 9ekes TATHE &6 |

AT Ieit@d Ring Network dTes A=IaTg Radial
Network T TUMFT 7 &fehws | Radial Network AT
SIfed YANThATd  JRW Teshebl FATa MW-km
fafueme fAaiter wivuer oo afWeoaT S@T Sear
ook 91 (X1+X2) fad o+ g5 |

K Cr*Lp*MW

wc, = TC

> K Cr*Lp*MW i

(MW-km Method)

TC is the total cost of all lines, ARR

L, is the length of line k in KM,

C} is the cost per MW per unit length of line k.
MWy, ,; is the flow in line k due to transaction t,

T is the set of transactions and K is the set of lines.
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Fig. 4: Wheeling charge X1, X2, X1+X2: HANGPANG-TAMOR (Radial Network)
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T Aihg | YR ek JUd: Market Hurdle Rate ¥
IRR (Internal Rate of Return) T ¥ T&+ ga1 ad &
Y T TE@IT ] ATARE FEeebl T T AT
foa = afdg | IIMEROHT AT Market Hurdle

Rate, © 99T ¥ IRR, &.0% Ffqerd ®raH &N IR
b 49 AT 99 ATSE ST SR AT g, |

RELATION AMONG HURDLE RATE, IRR & TRANSMISSION

2 WHEELING CHARGE (RS/KW/HR)
[a's
2
()
©
o
(]
T
>
T
0.55 0.54 0.53 0.52 0.51 0.5 0.49 0.48 0.48 0.47
— =Hurdle rate 10 9 8 7 6 5 4 3 2 1
— = |RR 5.41 5.58 5.75 5.91 6.06 6.2 6.33 6.46 6.59 6.71
Transmission Wheeling Charge->
Fig. 5: Relation among Hurdle rate, IRR & Transmission Wheeling charge (Ring, 2022)

AT AT AT A I (e T 9eal AN TR aqaTE
a5 faes ST e afgwary fAvE g e
THIET AET T AELIAT ATER AT a1 471 fafg 91
farearaira & af fafy SaAmeR gemRer Ao fHemr ¥
AN TR 99w | a¥ F9r afiegar @ fafaer gearr
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ek &¥F AleAl 9iq Ueddl feqrEad [qHud g
A9 Radio Frequency HT THITRA Wfafe#T T 9eah
ITHE WRE T G AT qek (A TG | AAGH
A AT 9UYTT &Y T AT [Ha<el STaT
Ffa. 9. # ST R ATSS, T HES (Head End
System) F¥HT FUTed &5 | HES (Head End System)
fexers ¥ *fe THAR ARTAAT ST FhaAd T
Ted X e g I I SETg ATdThdT
ATIR MDMS (Meter Data Management System),
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Fig: - A Simple Overview of Smart Metering System
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The 13-Year Story of
Indo-Pakistan Indus
Waters Treaty

Shanta Bahadur Pun
Ex-Managing Director, NEA

Green and White Revolutions for Nepal’s Terai!

“Thapa Saheb, you Nepalese do not know the Value
of Water. For us Indians, every Drop of Water is
equivalent to a Drop of Blood!”

Muchkund Dubey, Indian High Commissioner to
Bangladesh (1979-1982) confiding to IGP Harka
Bahadur Thapa, Nepalese ambassador to Bangladesh
(1976-1981) at a time when India and Bangladesh
were at loggerheads over the unilaterally constructed

Farakka Barrage on the Ganges.

India’s 741 ft high Bhakra Dam on Sutlej river
Impounded Water: 7.5 MAF (9.3 BCM)
Installed capacity: 1,325 MW

Construction: begun 1948, completed 1963

A. Foreword:

The writer believes the Indus waters dispute between
India and Pakistan had a profound bearing on the
contents of the Indo-Nepal Kosi and Gandak treaties.
In terms of timeframe, when the Indus Waters Treaty
was still being negotiated, both the 1954 Kosi and 1959
Gandak treaties were already signed, sealed and done

with. While negotiating the long-drawn Indus waters

Pakistan’s 485 ft high Tarbela Dam on Indus river. dispute, Indias political and bureaucratic actors got
Impounded Water: 11.1 MAF (13.7 BCM)

Installed capacity: 4,888 MW
Construction: begun 1968, completed 1976

excellent opportunities to educate themselves on the
nuances and complexities of water — that sanjivani of
life. With both India and Pakistan hiring international
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consultants of repute and working with top water
experts of the good officer’ the World Bank, India’s
key policy makers were thoroughly educated on the
fine art of where to dot the i’s and cross the ts on
international cross-border river treaties. Undoubtedly,
these very Indian actors involved in the Indus waters
dispute were instrumental in framing the key clauses
of the Kosi and Gandak Agreements. Only three years
earlier to the 1954 Kosi Agreement, the naive Nepalese
politicians and bureaucrats had managed to unyoke
themselves from a century of autocratic Rana rule with
the very good offices’ of India. Nepal, hence, became an
easy prey to the skillfully phrased clauses of the one-
sided 1954 Kosi and 1959 Gandak treaties. The 1954
Kosi Agreement was signed amazingly after a mere
two days of negotiations, eliciting ‘Veni, Vidi, Vici’ by
a jubilant Indian newspaper. Though the 1959 Gandak
Agreement took a longer seven months to be signed,
the water rights clauses on Gandak Agreement are far
harsher than those of 1954 Kosi Agreement. Then 1996
Mahakali Treaty, hammered out in just 11 montbhs,
made the mother of all blunders by acquiescing to ...
without prejudice to their respective existing consumptive
uses of the waters of the Mahakali River. ..... precludes the
claim, in any form, by either Party on the unutilized portion
of the shares of the waters of the Mahakali River .... - These
were all lessons India assiduously learned from the
Indus waters dispute and merely mirrored them in
the Kosi/Gandak/Mahakali treaties. The Indus water
dispute, which surfaced soon after partition in August
1947, festered for 13 long years to finally crystallize
after 8 years of good officering’ by the World Bank
into the Indus Waters Treaty in September 1960. The
treaty then ushered in an era of Green and White
Revolutions in Northern India. Hence, despite the three
wars between the now nuclear-armed signatories, the
Indus Waters Treaty is still functioning for the last sixty
years. Nepal, instead of pursuing such Green and White
Revolutions in her Terai, is busy barking up the wrong
tree, the Electricity Development Decade 2016-2026 to
commission 10,000/17,000 MW in ten years!

B. The Indus Waters Treaty :-

I.  Genesis of Indus Waters Dispute: Sir Cyril Rad-
cliffe, Chairman of the Punjab Boundary Com-
mission, realizing the vast irrigation networks of
undivided Punjab, approached Nehru and Jinnah
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with the suggestion that ‘the Punjab Water System
should be a joint venture run by both countries’
While Jinnah rebuffed him with “.. to get on with
his job and inferred he would rather have Pakistan
deserts than fertile fields watered by courtesy of
Hindus,” Nehru, in a not dissimilar tone, told him
that ‘what India did with India’s rivers was India’s
affair!’ 1t is alleged that Radcliffe, under intense
pressure from Nehru and Mountbatten, reversed
his allotment of the region that included the two
important irrigation head-works of Madhopur on
the river Ravi and Ferozepur on the river Sutlej
from Pakistan to India. Thus, Pakistan’s Punjab, her
bread-basket, became a hostage to the water sup-

plies from these two India-controlled barrages.

Il. Standstill Agreement of 20"December 1947:
Hence, the two Chief Engineers of partitioned
Punjab (Pakistan’s West Punjab and Indias East
Punjab) signed the “Standstill Agreement” on 20"
December 1947 to continue the status quo ante
on Madhopur and Ferozepore Headworks till 31"
March 1948. When Pakistan’s Punjab failed to re-
new this “Standstill Agreement”, India’s Punjab on
1 April 1948 discontinued the delivery of waters
from these headworks for a full month. Only un-
der instructions from Prime Minister Nehru, “or-
ders were issued by the East Punjab authorities on
30™ April to resume water supply ...”. This is best
explained by Chaudhri Muhammed Alj, the then
Secretary-General of Pakistan and later her Prime
Minister:

On the side of East Punjab [India] there was Machia-
vellian duplicity. On the part of West Punjab [Pakistan]
there was neglect of duty, complacency and lack of com-
mon prudence — which had disastrous consequences for
Pakistan.

Though Prime Minister Nehru promised that India’s
prosperity would not be built on the misery of
Pakistan, he was determinedly moving ahead with the
construction of the massive Bhakra-Nangal Dam on
the river Sutlej that had been started during the British
Raj. Pakistan, on the other hand, was exploring ways
to restrict Indian activities on the upper reaches of the
Indus River and its tributaries.
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Inter-Dominion Agreement of 4™ May 1948: In-

ter-Dominion Agreement was signed on 4™ May
1948 for India by Prime Minister Jawaharlal Neh-
ru (with NV Gadgil - Minister Works, Mines and
Power and Swaran Singh — Minister Irrigation East

Punjab) and for Pakistan by Finance Minister Ghu-
lam Mohd. (with Shaukat Hyat Khan and Mumtaz
Daultana - both Ministers of West Punjab). A few
highlights of that 4™ May 1948 Agreement were:

®
0.0

O
0‘0
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A dispute has arisen between the East and
West Punjab Governments regarding the sup-
ply by East Punjab of water to the Central Bari
Doab (CBDC) and the Dipalpur Canals in
West Punjab. East Punjab (India) contended
that under the Punjab Partition (Apportion-
ment of Assets and Liabilities) “the propri-
etary rights in the waters of the rivers in
East Punjab vest wholly in the East Punjab
Government and the West Punjab Govern-
ment cannot claim any share of these waters
as a right.” West Punjab Government disputes
this contention. As per international law and
equity, it has a right to the waters of the East
Punjab rivers.

East Punjab has revived the flow of water into
these canals on certain conditions of which
two are disputed by West Punjab. One, which
arises out of the contention in paragraph 1, is
the right to the levy of seigniorage (royalty)
charges for water and the other is the ques-
tion of the capital cost of the Madhavpur
Head Works and carrier channels to be tak-
en into account.

Apart, therefore, from the question of law in-
volved, the Governments are anxious to ap-
proach the problem in a practical spirit on the
basis of East Punjab Government progres-
sively diminishing its supply to these canals
in order to give reasonable time to enable
the West Punjab Government to tap alter-
native sources.”

The West Punjab Government has agreed to
deposit immediately in the Reserve Bank
such ad hoc sum as may be specified by the
Prime Minister of India. Out of this sum, that
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Government agrees to the immediate trans-
fer to East Punjab Government of sums over
which there is no dispute.

Pakistans claim of ‘Existing Uses ... was rejected
outright by India with the argument ‘proprietary rights
in the waters of the rivers in East Punjab vest wholly
in the East Punjab Government. Two other important
issues raised in this Inter-Dominion meeting were:
i) Indian claim of seigniorage/royalty charges from
Pakistan for the supply of water. [Before partition,
Punjab received from the State of Bikaner seigniorage/
royalty charges for the supply of water in addition
to proportionate maintenance costs, efc. India, thus,
wanted similar charges for water supplied to Pakistan.
Though Pakistan objected this royalty claim of India,
it had no option but to acquiesce ‘under dissent’.] ii)
introduction of the principle of replacement- that is,
India to slowly withhold water from Pakistan canals so
that Pakistan can replace this water by tapping alternative
sources.

Nepal Related:

This 4" May 1948 Inter-Dominion Agreement contains
two noteworthy issues for Nepal. One is, as the lower
riparian, Pakistan’s claim of ‘Existing Uses’ and India’s
stand, as the upper riparian, “proprietary rights in the
waters of the rivers in East Punjab vest wholly in the East
Punjab Government.” The other is, as the upper riparian,
India’s claim of ‘seigniorage/royalty charges for the supply
of water in addition to proportionate maintenance costs,
etc’ and Pakistan, as the helpless lower riparian, having
no choice but ‘to agree under dissent!”

But, India, as Nepals lower riparian, skillfully
incorporated her ‘existing uses’ claim in one form
or the other in the Kosi and Gandak treaties - being
harsh particularly in the Gandak treaty. However, in
the 1996 Indo-Nepal Mahakali Treaty, Nepal ‘without
any conditions or dissent’ acquiesced to Indias °

without prejudice to their existing uses.....". Regarding
the seigniorage/royalty charges claim of India from
Pakistan, the ministerial level Enquiry Commission
instituted by Prime Minister KI Singh in 1957 to review
the Gandak Treaty had also, among the 17 Points,

recommended the following royalty claim:
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The Gandak Project irrigates a minimum of 25 lakh acres
of land in India and the Indian Government charges Rs
10/- to Rs 8/- per acre as irrigation tax. Therefore, if Rs
1/- per acre from that is provided to Nepal as Royalty,
then Nepal will receive annually IC Rs 25 lakhs that could
be used for her own country's irrigation works etc.

Despite such ‘water royalty’ claim of Nepal in
1957 for waters stored on Nepalese territories, it is
incomprehensible why Nepal, sans the downstream
benefit agreement with India, is proceeding full speed
ahead with the 263 meter high 1,200 MW Budhigandaki
‘Hydroelectric’ Project with a live storage of 2.23 BCM
that would augment the depleting waters for the Gandak
Project that irrigates 18.5 lack hectares of land in Up
and Bihar.

IV. Stalemate for Three Years: Though the stale-
mate continued for three years, Pakistan, in or-
der to continue getting the water supply, paid
‘under duress’ the “undisputed” seigniorage/
royalty charges and deposited the ‘disputed”
amount with the Reserve Bank of India as per
the May 1948 Inter-Dominion Agreement.
Both India and Pakistan proceeded, inde-
pendently of each other, to plan and develop

new uses from Indus and its tributaries.

V. Hiring of International Consultants: As ear-
ly as February 1951 the Government of India
employed Dr. F] Berber, a German of inter-
national repute. Dr. Berber submitted a pre-
liminary report to the Indian Government on
the international law aspects of the dispute em-
phasizing the need for a comprehensive study
of international relations, both legal and tech-
nical aspects in relation to rivers in Europe and
America. Thus, in October 1951 Dr. Berber
and ND Gulati visited different countries in
Europe and America to study the nature of the
problems met with on rivers flowing through
two or more countries: ‘how they had been
dealt with and to study related international
practices and treaties, in the context of hydro-

logical and other technical factors concerning
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each case. It was necessary to find out what
factors in the past had been taken into account
in determining equitable apportionment of

river waters.

Pakistan also hired as its Counsel the American
firm of Covington and Burling where John G
Laylin and John Lord O’Brian worked. With
Pakistan threatening to take the dispute to the
International Court of Justice at Hague, India
finally on 18" September 1951 agreed to ‘seek
judicial decision from an impartial international
authority on the question of the validity of the
May 1948 Agreement’ - not for the dispute as a
whole of the Indus waters but restricted merely
to the validity of the May 1948 Agreement.

Nepal Related:

Regarding the hiring of international consultants,
immediately after the signing of the Kosi Agreement in
April 1954, an irate BP Koirala in his scathing article in
Nepal Pukar (Nepali Congress mouth-organ) questioned
his half-brother MP Koirala’s government, if Nepal
lacked capable technical people, then why were foreign
consultants not hired. The government gave no reply.
The irony, however, is that Prime Minister BP Koirala
himself did not bother to hire foreign consultants for
his 1959 Gandak Agreement. This is an important issue
for Nepalese researchers to delve into. Apparently,
the Indian-factor must have played the role in Nepal’s
reluctance to hire foreign consultants.

VI. Enter DE Lilienthal, ex-Chairman of TVA
and Atomic Energy Commission, USA: In
such a stalemated environment, David E Lil-
ienthal came to India and Pakistan in Febru-
ary 1951 on a private visit. Before his visit, Lil-
ienthal consulted the Secretary of State Dean
Acheson as also President H Truman. In Paki-
stan he met Prime Minister Liaquat Ali Khan,
Foreign Minister M Zafrulla Khan and Secre-
tary General Muhammed Ali discussing both
the Kashmir and the Indus waters disputes.
In India, Lilienthal was a guest of Nehru dis-
cussing India-US relations and visited Damo-
dar Valley Corporation (DVC) modeled after
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VII.

VIII.
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TVA, the Hirakud Project and even the site of
the dam in Nepal then proposed on the Kosi
River. He also met Sheikh Abdullah to discuss
Kashmir. On return to USA, Lilienthal pub-
lished a series of article on Kashmir and the
Indus waters disputes with the headline - An-
other Korea in the Making:

India and Pakistan were on the verge of war over
Kashmir. .... I propose India and Pakistan work
out a program jointly to develop and jointly
operate the Indus Basin river system.... With
new dams and irrigation canals, the Indus and
its tributaries could be made to yield addition-
al water each country needed to increased food
production..... the World Bank might use its
good offices to bring the parties to agreement
and help in financing of an Indus Development
program...

Enter the World Bank: Eugene R Black, Presi-
dent of International Bank for Reconstruction
and Development Washington DC (World
Bank) said Lilienthal’s proposal “makes good
sense all round” - the continuance of the In-
dus Dispute could only be a serious handicap
in the progress of agriculture and hydro-elec-
tric development. On September 6, 1951, the
Prime Ministers of India and Pakistan each
received BlacK’s letter offering the good offices
of the Bank towards formulating a constructive
program for effective use of the Indus river sys-
tem, essentially stating that “the development of
the Indus Water Resources should be dealt with
on an engineering basis - separately from the
political issues with which India and Pakistan
are confronted.”

Prime Ministers of India and Pakistan
Agree: On September 25, 1951 Jawaharlal
Nehru replied that the Lilienthal proposal was
“to a large extent, in line with what we have
ourselves suggested in the past.... it may not
be practicable for a joint agency to operate
them...... and that the Bhakra-Nangal Project

will of course have to continue.” Prime Minis-
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ter Liaquat Ali Khan of Pakistan in his formal
reply also dated September 25, 1951 thanked
Black for his initiative towards “a constructive
solution of the dangerous dispute over the divi-
sion of the irrigation supplies of the rivers com-
mon to India and Pakistan..... would be greatly
facilitated were the Bank to exercise its ten-

dered good offices.”

Understanding of 13™ March 1952: President
Black visited New Delhi and met Nehru on 11*
February 1952. He also met the Pakistan Prime
Minister, Nazimuddin, at Karachi. Following
the two visits, the World Bank President on 13"
March 1952 recorded that both Governments
formally agreed to participate in the meeting
of engineers with the association of the World
Bank as a “good officer”, and agreed to: i)
jointly prepare a comprehensive long-range plan
for the entire Indus system of rivers, not merely
for the Ravi, Beas and Sutlej which Pakistan had
earlier called “common waters” ii) plan would
secure most effective utilization of the water re-
sources of the system and iii) provide each side
with irrigation uses substantially beyond those

each side was enjoying at the time.

Working Party with the Bank: The Working
Party comprised of: i) India’s Designee - AN
Khosla (Chairman, Central Water and Pow-
er Commission, ex-officio Additional Secretary
GOI Ministry of Natural Resources and Scientific
Research) assisted by ND Gulhati (Deputy Sec-
retary in Ministry plus Chief of Natural Resourc-
es Division, Planning Commission) and Dr. JK
Malhotra (Officer on Special Duty in Ministry)
ii) Pakistan’s Designee — Mohammad Abdul
Hamid (Chief Engineer Punjab assisted by four
senior engineers representing Central Pakistan
Government, Bahawalpur, Sind and North-
West Frontier Province) and iii) World Bank
Representative — Lieut. General Raymond A
Wheeler (Engineering Advisor to the Bank, for-
mer Chief of US Army Corps of Engineers and

Deputy Commander South-east Asia Command
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during World War II) assisted by Neil Bass (for-
merly of TVA) and Dr. Harry Bashore(formerly
Presidential Representative and Chairman of
Upper Colorado River Basin Compact Commis-
sion and former Commissioner of US Bureau of
Reclamation). Dr. Bashore was actually in place
of another eminent US engineer who was not

acceptable to Pakistan.

XI. Bank’s 5" February 1954 Proposal: As no
agreement was reached despite two years’ of
negotiation, the Bank asked both India and Pa-
kistan to present their plans on the sharing of

the Indus waters.The Plans presented were:

Indian Plan: For India - all Eastern Rivers and 7% of

Western Rivers;

For Pakistan - none of Eastern Rivers and 93% of West-

ern Rivers.

Pakistani Plan: For India - 30% of Eastern Rivers and

none of Western Rivers;

For Pakistan - 70% of Eastern Rivers and all of Western

Rivers.

As the Plans were totally irreconcilable, the World Bank
on 5™ February 1954 presented its own Proposal:

The entire flow of the Western Rivers (Indus, Jhelum
and Chenab) would be available for the exclusive use and
benefit of Pakistan except for the insignificant volume of
Jhelum flow presently used in Kashmir;

The entire flow of the Eastern Rivers (Ravi, Beas and
Sutlej) would be available for the exclusive use and benefit
of India except that for a specified transition period India
would continue to supply from these rivers, in accordance
with an agreed schedule, the historic withdrawals from
these rivers in Pakistan;

XIl. Bank Proposal: Pakistan Very Unhappy, In-
dia Not Unhappy!

India’s designee Khosla informed the Bank
that the Proposal would be acceptable to India
provided some modifications were done on
the Western Rivers i.e on existing uses on the
Chenab as well as some new developments
for Kashmir. But Pakistan’s designee Hamid
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Xill.

told General Wheeler that‘the Working Party
might be considered as having come to an end
and that most of Pakistan delegation were leaving
Washington shortly. President Black then told
Nasir Ahmad, Secretary of the concerned
Ministry, Pakistan was at liberty to withdraw
from negotiations at any time but to walk out
without saying anything to anyone would be a
behavior no responsible Government should
indulge. Wiser counsels prevailed. Pakistan
delegation postponed their departure and
started to ask the Bank about its Proposal.
Pakistan argued that the Bank engineers were
wrong in assuming that Link Canals could
replace all the waters that India would take
away from Pakistan canals, that Storage would
be necessary, that the transition period would
be more than five years and that India’s financial
responsibility would be much more than that
in the Bank Proposal. The Working Party thus
remained in a state of suspended animation.

India’s Official Acceptance: On 11™ February
1954 the Indian Cabinet approved the recom-
mendation sent from Washington by its Work-
ing Party accepting the Bank’s Proposal of the
estimated costs of Link Canals, to be borne by
India, as Rupees 68 crores (Pakistani). Prime
Minister Nehru’s formal letter followed on 22
March 1954 pointing that to bar India to with-
draw Chenab waters at Marhu will make some
parts of Rajasthan “a desert forever’He wrote
that India accepted “the principles of the Bank
Proposal as the Basis of Agreement. The actu-
al agreement will naturally have to be carefully
worked out in detail and should safeguard the
existing uses within the State of Jammu and
Kashmir and future local development there-
in which would involve relatively insignificant
consumptive uses........giving this acceptance
in the expectation that Pakistan will at an
early date likewise accept the principles of the
Bank Proposal..... my acceptance cannot, as
you will appreciate, stand unilaterally for an
indefinite period...... a number of new projects

in both countries are nearing completion....”
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Nepal Related:

The Indian Cabinets decision of February 1954 and
Prime Minister Nehru’s letter of March 1954 to the
World Bank are important milestones for Nepal. Prime
Minister Nehru’s letter mentions two important issues
for India: the necessity for India to withdraw Chenab
waters to prevent parts of Rajasthan from becoming a
desert forever and safeguarding the existing uses within
the State of Jammu and Kashmir. Having gained such
vital experiences from the Indus waters negotiations
with Pakistan, it was but natural for the Indian Cabinet
to clinch, as early as possible, the deal with Nepal on
the Kosi river, the Sorrow of Bihar. Two months later,
Irrigation Minister Gulzari Lal Nanda was, hence,
dispatched to Nepal. After three meetings in just two
days, Minister Nanda clinched the Kosi Treaty on 25
April 1954! An Indian English newspaper (probably the
Calcutta-based Statesman) jubilantly exulted: ‘India’s
central Minister came to Nepal with the India-prepared
agreement and returned with that same agreement
approved while Nepalese Ministers looked on as mere
spectators. He (Indian Minister) Came, He Saw (Nepal's
plight), He Conquered (Nepal).

XIV. India Commissions Bhakra Canal: Though
the Bhakra Dam was far from completion, In-
dia, on 8" July 1954, opened the Bhakra Canals
that had been constructed to get waters from
about mid-June to mid-September for kharif
irrigational use. There was, naturally, strong re-
sentment in Pakistan and an emergency Cabi-
net meeting was held. Retaliation was urged as
the opening of Bhakra Canal was understood
as attempts to strangulate Pakistan’s economy.
Chief Minister of Bahawalpur suggested the
dispute be taken to the United Nations. How-
ever, Pakistans Prime Minister Mohammad
Ali stated at a news conference on 15" July
1954: “The opening of the Bhakra Canal on July
8 [1954] is the most serious and most recent vi-
olation of the agreement of March 13, 1952......
India’s unilateral action culminating in the
opening of Bhakra Canal is against all canons
of international law and equity.... The coopera-
tive effort with the good offices of the Bank has
not been abandoned. The Pakistan Government,
while taking every step to safeguard Pakistan’s
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interests, will do all they can to reach a just and
peaceful settlement of this seven-year-old dis-
pute...”

XV. World Bank’s Adjustment of February 1954
Proposal through Aide-Memoire of 21* May
1956: In order to address Pakistan’s grievances,
the Bank issued a Memorandum, later called the
Aide-Memoire, on 21* May 1956 that stated:

The Bank continues to hold the view that the division of
waters’ contemplated by the Bank Proposal of February
1954 affords the best prospects for a settlement of the
Indus Waters question; that out of the flow-cum-storage
potential of the rivers allocated to them, India and
Pakistan could each develop very substantial irritation
uses, additional to those that they now enjoy; and that
no insuperable engineering difficulties are likely to arise
in either country in constructing the physical works
necessary to develop these additional supplies. The Works
would, however, be costly and their financing would
present a serious financial problem. After taking into
account the possibilities of the transfer of flow supplies
of the Indus, Jhelum and Chenab by a system of link
canals i) there would be no shortages in Kharif, except
for occasional 10-day periods in April and September in
occasional years ii) there would be consistent surpluses
in Kharif significant in quantity, duration and frequency
and iii) there would be consistent shortages in Rabi,
occasionally beginning in late September or extending
into early April of a degree, duration and frequency
which the Bank group could not regard as “tolerable”.

As the stalemate continued, President Black wrote to the
Prime Ministers of India and Pakistan asking for their
formal concurrence ‘of the extension of the cooperation
work until September 30, 1957”. Many in the Bank and
outside regarded this letter as the beginning of the
end of the Bank’s good offices. However, while Prime
Minister HS Suhrawardy of Pakistan on 11" April 1957
agreed to the proposal, Prime Minister Nehru on 24"
April 1957 stressed: “...... seriously concerned at the absence
of any progress .... The Bhakra Canals were opened in Kharif
1954, the Bhakra Dam and Sirhind Feeder will soon come into
operation ...... to feed the arid areas of Rajasthan.....you
will appreciate that they cannot be held up because Pakistan
Government have delayed indication of their attitude to Bank

Proposal for over three years.’
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India was also very concerned about Safeguarding the
future local irrigation developments from the Western
Rivers in the State of Jammu and Kashmir and
development in India of hydro-electric power from these
rivers before they enter Pakistan..’. Pakistan, on the
other hand, wanted that ‘new uses in the State of Jammu
and Kashmir would have to be fixed quantitatively’ but
India, citing the general practice prior to 1947, wanted
No Limit imposed on such uses.

Nepal Related:

This dispute over the use of Western Rivers (Pakistan’s
allotment) in India’s State of Jammu and Kashmir is very
noteworthy. While Pakistan wanted ‘new uses from her
Western Rivers in the State of Jammu and Kashmir to
be fixed quantitatively’, India wanted ‘No Such Limit’
to be imposed on her. But the irony then is what India
refused Pakistan, India had this ‘quantitative clause
of her own water requirements from the Gandak river’
(India’s Schedule of Water Requirements) inserted on
the uneducated Nepal in the 1959 Gandak Treaty - very
much in the spirit of Jiske hath me lathi, uska bhains!’
(He, who holds the stick, takes the buffalo!)!

XVI.  Enter General Ayub Khan in Pakistan: One
of the main reasons why the Indus waters dis-
pute festered for such a lengthy period was the
political instability in Pakistan. While Nehru
continued to remain India’s Prime Minister
from the birth of the Indus waters dispute in
1947 to the signing of the Indus Waters Treaty
in 1960, Pakistan, on the other hand, suffered
the ignominy of having the following seven
Prime Ministers and one President during that
13 year period:

1.  Liaquat Ali Khan - 14" August 1947 to
16™ October 1951;

2. Sir Khawaja Nazimuddin - 17" October
1951 to 17 April 1953;

3. Mohammad Ali Bogra - 17" April 1953
to 12" August 1955;

4. Chaudhry Mohammad Ali - 12" August
1955 to 12" September 1956;

5. Huseyn Shaheed Suhrawardy - 12" Sep-
tember 1956 to 17" October 1957;
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6.  Ibrahim Ismail Chundrigar - 17" Octo-
ber 1957 to 16™ December 1957;

7. Sir Feroze Khan Noon - 16" December
1957 to 7" October 1958;

8. President Ayub Khan

On 7™ October 1958, President Sikandar Mirza, who
incidentally was from Prime Minister Feroze Khan
Noon’s own Republican party, declared a coup detat
abrogating the constitution, dissolving the Central
and State Assemblies and clamping martial law on
Pakistan with General Mohammad Ayub Khan as the
Martial Law Administrator. Two weeks later, General
Ayub Khan replaced Sikandar Mirza as the President of
Pakistan.

President Ayub Khan in his book Friends Not Masters’
made the following illuminating remarks regarding the
Indus waters dispute:

The Indus Basin waters dispute between Pakistan and
India has a long and chequered history.... A major
contributory factor was the policy of weakness and
vacillation followed by successive governments in
Pakistan..... Somewhere about 1955 or 1956 when I
was Commander-in-Chief.....I knew very little about the
problem, so I asked for elucidation. The West Pakistan
government sent two engineers who explained the case in
great detail to me. My main worry was the vulnerability
of Pakistan .... Every factor was against us. The only
sensible thing to do was to try and get a settlement....
I should like to describe the confrontation I had with our
own technical experts and administrators. I sensed that
they did not fully realize the gravity of the situation and
were asking for the moon when we were in a position
of weakness all along the line. They were also trying to
dictate policy and were taking extreme positions....”

XVII.  Pakistan Accepts Bank Proposal Uncondi-
tionally - 22" December 1958: With the army
man Ayub Khan at the helm in Pakistan, G
Mueenuddin, Pakistan’s representative at the
Bank, in his letter of 22™ December 1958 to
the Bank stated: “.... My Government do now
accept without condition or reservation the
Bank Proposal of February 5, 1954 and the
Aide-Memoire of May 21, 1956 as the continu-

ing basis for reaching a co-operative solution of
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the Indus Waters question with the assistance
of the Bank. Furthermore, my Government
agree that all differences as to interpretation of
the Bank Proposal and Aide-Memoire or imple-
mentation that cannot be promptly resolved by
agreement should be resolved by arbitration”

Finally, the solution of the Indus waters dispute

rested on:

i) Bank negotiating with India the amount she
would pay towards the costs of replacement
and

ii) Bank negotiating with Pakistan outlines of a re-
alistic plan of Replacement-cum Development
works which could be met from such aid as
the Bank could raise from United States, other
friendly countries and the Indian financial con-
tribution.

On 17" April 1959 a formal agreement was signed by
India and Pakistan. World Bank President Black met
President Ayub Khan at Karachi on 17" May 1959.
President Ayub is supposed to have told Black [Friends
Not Masters]:

“....people have told me very plainly that if they have
to die through thirst and hunger they would prefer
to die in battle....our jawans and the rest of the people
feel the same way. So this country is on the point of
blowing up if you don’t lend a helping hand.... What
we are being called upon is to barter away naturally
flowing waters into our canals for storage water and the
history of storage is that it begins to silt the moment it is
completed....unless we get our additional needs of water,
apart from replacements, there is going to be chaos in this
country. So a dam at Tarbela is a must.”

XVIl. Treaty Making - in 15 Months from May
1959: May 1959 marked the beginning of the
end of the Indo-Pakistan negotiations with re-
gard to the Indus Waters held with the good
offices of the World Bank. There were still
hurdles like Delimiting the Indian uses on
the Western Rivers and Transitional ar-
rangement under which India will continue
to supply water to Pakistan from her Eastern
Rivers. The understanding finally was that the
transition period would run from April 1960
to March 1970 and any extension beyond the
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World Bank will pay India from the Indus Ba-
sin Development Fund.

e  First Draft of Treaty (9" December 1959)
dealt with the principle of storage by India
on the Western Rivers and the setting up a
permanent Indus Commission and reso-
lution of differences and disputes in im-
plementation of the treaty.

e On 1* March 1960 the World Bank an-
nounced the Financial Plan: As India re-
fused not to pay more than 62.06 Million
Pound Sterling for construction of system
of works to meet the needs of Pakistan’s ex-
isting use’ replacement from India’s Eastern
Rivers, the World Bank was able to garner
grants and loans from the following coun-

tries:
Australia 15.54 million US$ grants
Canada 22.19 million US$ in grants
Germany 30.21 million US$ in grants
New Zealand 2.78 million USS$ in grants
United Kingdom 58.48 million USS$ in grants
United States 177.00 million US$ in grants
United States 103.00 million US$ in Loans
TOTAL: 409.20 million US$
United States 235.00 million US$ in grants for

Local Currency

Note: These grants and loans were forthcoming as
Pakistan was a member of the SEATO (South East Asia
Treaty Organization) and CENTO (Central Treaty
Organization) military pacts to contain communism in
South-east Asia and Central Asia.

e Second Draft of Treaty (20" April 1960) dealt
primarily with the “Agricultural use by India
from the Western Rivers”, particularly in India’s
Jammu and Kashmir from Pakistan’s Western
rivers.

e Third Draft of Treaty (8" June 1960) dealt
with: Agricultural use by Pakistan from certain
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tributaries of Ravi; Generation of hydro-electric
power by India on Western Rivers; Construction
of storage works by India on the Western Rivers;
Neutral Expert and Court of Arbitration.

e Agreement on Disputed Charges Payment by
Pakistan: Of the accumulated Rs 143 lakhs Pa-
kistan had deposited in escrow with the Reserve
Bank of India a sum of Rs 29 lakhs. This sum of
Rs 143 lakhs disputed charges’ comprised of Rs
71 lakhs as seigniorage/royalty charges and Rs
72 lakhs as share of interest on capital outlay
of Madhopur headworks and carrier channels.
India agreed not to recover seigniorage/royalty
charges and against the sum of Rs 72 lakhs Paki-
stan agreed to pay a sum of Rs 62 lakhs (inclu-
sive of Rs 29 lakhs to be released from escrow).

e Treaty Signing - 19™ September 1960: The
Treaty comprised of 79 paragraphs under 12
Articles setting out the principal rights and ob-
ligations and 8 detailed annexures covering 102
pages. On 19" September 1960 at Karachi, Field
Marshall Mohammad Ayub Khan/President of
Pakistan, Jawaharlal Nehru/Prime Minister of
India and WAB Ilift/ of International Bank for
Reconstruction and Development signed the
Indus Waters Treaty on the lawns of the Presi-
dent’s House where leading citizens of Karachi
and dignitaries from different countries of the
world collected to witness the historic cere-
mony. Then representatives of Pakistan, World
Bank, USA, UK, Australia, Canada, New Zea-
land and Germany also affixed their signatures
to the 900 million US Dollar Indus Basin De-
velopment Fund Agreement.

Negotiations were conducted both at London and
Washington. Counting from May 1959, the process
of treaty-making alone took a little more than 15
months.

C. Final Words:- Green and White Revolu-
tions for Nepal’s Terai!

As envisaged by DE Lilienthal °..... with new dams and
irrigation canals, the Indus and its tributaries could be
made to yield additional water each country needed

to increased food production....." and with the full
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concurrence of World Bank President ER Black, the 13
year saga of the Indo-Pakistan dispute over the sharing
of the Indus waters ended in 1960. Construction of the
Mangla and Tarbela dams on Jhelum and Indus began
in Pakistan. In India also construction of dams at Thein
on Ravi and Pong/Pandoh on Beas began plus works on
the Sutlej’s Bhakra Nangal continued. The River Links
followed from these storages: in Pakistan Chasma/
Indus to Jhelum, Mangla/Jhelum to Chenab and in
India Ravi-Beas and the Beas-Sutlej Links to augment
the Bhakra Nangal storage. In October 1963, Prime
Minister Nehru dedicated to the nation Bhakra Nangal
Dam, as a temple of resurgent India, that annually
supplies 28 MAF (34.5 billion cubic meters) of water to
the three States of Punjab, Haryana and Rajasthan for
not only irrigating 135 lakh acres (54.6 lakh hectares) of
thirsty farmland but also for drinking water purposes to
those three States as well as Delhi. This ushered in India’s
much acclaimed Green Revolution that transformed the
food importing nation into an exporting one as well as
the not so well known White Revolution - that massive
increase in milk production. It is water, freshwater of
Ravi, Beas and Satluj impounded by Bhakra, Thein,
Pong and Pandobh, that transformed the region into the
‘bread-basket’ of India.

Nepal, though belated, should mull over India’s Green
and White Revolutions of the 1960s and 1970s? For
reasons best known only to our policy makers, Water
- Freshwater, unfortunately, is not Nepal’s priority.
Nepal’s top priority is Hydroelectricity which she has
been tirelessly pursuing for the last seven decades.
Soon after the creation of a separate Energy Ministry
in 2008, this pursuit for hydroelectricity became far
more frenetic. A series of Power Summits, attended
by ambassadors from India, China and Bangladesh,
were conducted in expensive five-star hotels extolling
the virtues of hydropower. Such Power Summits
led the government to announce in February 2016
the Electricity Development Decade 2016-2026
to commission 10,000 MW in 10 years. However,
mandarins in New Delhi’s South Block, to apparently
neutralize the Chinese investment forays into Nepals
hydropower development, smartly issued on December
5, 2016 Indias Guidelines on Cross Border Trade of
Electricity. Nepal's own mandarins turned both blind
and deaf to that December 2016 Guidelines wherein it
cites ‘electricity trade as issues of strategic, national
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and economic importance.’ The Delhi-based consultant
IRADe submitted two reports to the USAID-SARI/
EI supported program in January and December
2017 that continued to trumpet: ‘Nepal can sell India
13,000 MW in 2030 and 34,000 MW in 2045, earning
annual revenues of Rs 310 Billion and Rs 1,069 Billion
respectively and attract more than Rs 28.93 trillion in
foreign capital into the energy sector” An agog Nepalese
media merely reported ‘Nepal can earn Rs 1 Trillion
a year by selling power to India’ but was completely
silent about the huge social and environmental price
Nepal has to pay. Nepal’s over-enthused policy makers
continued that pursuit with the following 2017/°018
government budget:

e Additional 17 thousand Megawatt of electrici-
ty will be generated within seven years through
“Brighter Nepal Campaign” under "Nepalko
Pani Jantako Lagani” program.

e Construction of all Reservoir and peaking
projects including Nalsingh Gad (410 MW),
Veri-1[617 MW],Jagdulla[307 MW],Uttergan-
ga (300 MW), Noumure (245 MW), Sunkoshi-2
and 3 (1,110 MW and 536 MW), Dudhkoshi

(300 MW), Tamor (692 MW) will be expedited
simultaneously.

There was nothing, nothing at all about the valuable
Freshwater stored by these storage projects, only
Megawatts and Megawatts of hydropower to a market
that has already cited ‘electricity trade as issues of
strategic, national and economic importance! A
major component under this program is the ongoing
1,200 MW Budhigandaki project. The 263 meter high
Budhigandaki dam, with a gross storage of 4.47 BCM
and live storage of 2.23 BCM, is still called hydroelectric
and not multipurpose project. To Nepal’s policy makers
the 2.23 BCM of Freshwater stored at undetermined
social and environmental costs to Nepal has had no
consequence at all. Sans the benefit sharing agreement
with India, Nepal is determinedly moving full-steam

ahead with the Budhigandaki hydroelectric project.
Salman Haider, India’s former Foreign Secretary, at an
Indo-Nepal Mahakali Treaty discussion in New Delhi
uttered what many mandarins in India would hesitate
to utter * ... India has alternative sources of power
supply. We do not have alternative sources of Water
Supply.... The long-term interest of India in Water
from Mahakali outweighs our interest in power
supply... The now enlightened Dr. PC Lohani, former
Foreign Minister who signed the 1996 Mahakali Treaty,
ruefully ruminates: ‘For India free water and cheap
electricity, for Nepal submergence!” One only hope
that our elite policy makers, ensconced comfortably at
Singha Durbar, also get enlightened like Dr. Lohani and
pursue the Green and White Revolutions in Nepal’s own

Terai rather than attempt to export electricity under
the Electricity Development Decade 2016-2026 to a
‘strategic, national and economic’ termed market!

"The name Indus has a religious/historical connotation for India. During the reign of Darius I, the Persian emperor of around 500 BC, the Indus river was called
Sindhu for being inhabited by Hindus. Sindhu later degenerated into ‘Indie’ that the British from the 17th century onward termed ‘India’

This is the famous “I came, I saw, I conquered” letter of Julius Caesar to his Rome Senate after his swift victory in 47 BC at the battle of Zela (now Zile in north-

ern Turkey). Calcutta’s Statesman, in all probability, was the Indian newspaper.

*Seven months from the time BP Koirala became Prime Minister on 27th May 1959 to the signing of Gandak Treaty on 4th December 1959. BP Koirala’s At-
mabrittanta and Grishma Bahadur Devkota’s Nepalko Rajnitik Darpan do not give any indication whether or not the delegations of the two countries sat down

to negotiate the Gandak Treaty like in the Kosi Treaty!
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“Though Sher Bahadur Deuba was the Prime Minister when the Mahakali Treaty was signed in February 1996, it was actually the third Koirala brother, Prime
Minister GP Koirala, who, with his Tanakpur MOU of 1991, brought up the issue of Nepal’s third river, Mahakali with India. The ‘Mahakali Package Seed’
was actually planted by Deputy Prime Minister and Foreign Minister Madhav Kumar Nepal in February 1995 during his India visit. The Mahakali Treaty was
ratified by the Nepalese Parliament on September 20, 1996 under MK Nepal’s rallying clarion call: ‘Sarada barrage of yesterday, Tanakpur barrage of today and
Pancheshwar Dam of tomorrow!’

*There are disputes like the Chenab’s Baglihar dam and Jhelum’s Kishanganga and Wullar Barrage that were resolved through the Indus Commission.

®The writer wishes to acknowledge that his article is merely a synopsis of the 472-page book, Indus Waters Treaty — An Exercise in International Mediation, by
Niranjan D Gulhati first published in 1973 by Allied Publishers Pvt. Ltd. Bombay, Calcutta, New Delhi, Madras and Bangalore. Except for a few Nepal related
items inserted by the writer, this is the 13-year saga of the Indus Waters Treaty as seen through the eyes of an intimately involved Indian. For nineteen years from
1926 to 1945, Mr. Gulhati ‘worked on canals which, at partition, came to lie in Pakistan and was, thus, intimately acquainted with the Pakistan irrigation system
and associated problems’ As Mr. Gulhati’s duties since October 1948 related to the Government of India’s ‘Canal Waters Dispute; he was tasked from June 1949
onwards with the Indo-Pakistan Indus waters dispute till its very culmination into treaty in September 1960. He called his 12 year negotiation experiences ‘one
of the most exquisite, baffling, delightful, frustrating, exhilarating, fatiguing, intriguing experiences known to man.

"Barney White-Spunner. Partition — The Story of Indian Independence and the Creation of Pakistan in 1947. 2017. Simon & Schuster UK Ltd. London.

8This interesting 1951 visit of Lilienthal to the Saptakosi High Dam site in Nepal is mentioned by ND Gulhati in his book Indus Waters Treaty. To control
Kosi, Sorrow of Bihar, the Saptakosi High Dam at Barahchhetra in Nepal was envisaged towards the end of the British Raj. India must have taken Lilienthal,
former Chairman of the much-acclaimed Tennessee Valley Authority, to the SaptaKosi High Dam site in Nepal. To be noted is that the Rana-Nepali Congress
coalition government with Mohan Shumshere still as Prime Minister was formed on 17th February 1951. The visit of Lilienthal, hence, was possible into Nepal,
the Forbidden Country of the Ranas! Some believe India’s Saptakosi High Dam moving southwards to the border to ultimately become the Kosi Barrage was a
stupendous blunder of the Government of India!

°Prime Minister Liaquat Ali Khan was assassinated on 16th October 1951 at Karachi and Sir Khawaja Nazimuddin, also of Muslim League, succeeded him.

1%Note the term ‘Common Waters’ of only the Ravi, Beas and Sutlej rivers that Pakistan used in her Indus water dispute with India whereas the World Bank
called for the entire Indus system of rivers. India had this ‘common waters” converted to ‘common rivers’ in the secret 1990 Draft MOU to Nepal that King Bi-
rendra spurned. But then the interim Prime Minister KP Bhattarai himself, for the first time, used this ‘common rivers’ term to the delight of Indian mandarins.

UThis is, of course, that laconic “Veni (I came), Vidi (I saw), Vici (I conquered)” letter of Julius Ceasar to his Senate in Rome after his swift victory in 47 BC over
Pharnaces II of Pontus at Battle of Zela (now Zile in northern Turkey).

2 After the 1948 assassination of Gandhi and the 1951 death of Vallabh Bhai Patel (Nehru’s only real contender), the Indian Congress was totally under the
control of Jawaharlal Nehru.

B3While negotiations to formulate the Indus Treaty, even with the good offices of the World Bank, took about 8 years, the Treaty drafting alone took 15 months.
Nepal’s Treaty negotiations, drafting etc. for 1954 Kosi Agreement took only two days and the 1959 Gandak Agreement took a longer 7 months. Even the 1996
Mahakali Treaty took only 11 months - from February 1995 when DPM/Foreign Minister MK Nepal raised the ‘Mahakali Package’ issue during his India visit
to the signing of the Mahakali Treaty at Kathmandu on January 29, 1996 by the two Foreign Ministers, Nepal’s Dr. Prakash Chandra Lohani and India’s Pranab
Mukherjee!

YThis is about the same time when Prime Minister BP Koirala asked the Indian ambassador Bhagwan Sahay for insertion of Nepal’s fishing rights clause in the
Gandak Agreement. According to BP Koirala himself in his Atmabrittanta, the Indian ambassador Sahay angrily rebuffed in Hindi ‘Kya yaha bachcho ka khel
hai?...... ap aap change karne ki bat kar rahehai?....... Nahi, ham logonke yahan yah tarika nahihai!” Despite such nasty rebuttal of the Indian ambassador, Nepa-
lese researchers should delve into why a personality like BP Koirala had to bow down to have the Gandak Agreement signed.

0ne year 3.125 Million Pound Sterling, two years 6.406 Million Pounds and three years 9.850 Pounds;
'SIndia Today August 21, 2017: Bhakra-Nangal Dam irrigates both Green and White Revolutions

17 According to Dr. Laxmi Devkota, ex-Chairman of Budhigandaki Project Development Committee, the Rs 260 Arab project needs to acquire 58,000 ropanis
(about 3,000 ha) of land in 27 VDCs of Gorkha and Dhading districts. The compensation amount , already being distributed, ranges from Rs 5,24,000/- to Rs
8,35,000/- per ropani (0.05 ha) - i.e over 40 billion Rupees. While 3,560 houses (17,372 persons @ 4.88 per household) will be completely submerged, another
4,557 houses (22,238 persons) will be partially affected.

8Feasibility Study and Detailed Design of Budhi Gandaki HPP. Executive Summary - 1st November 2014. Tractebel Engineering. Budhigandaki Hydroelectric
Project Development Committee.

YThe beneficiary is India’s Gandak Project at Bhainselotan that irrigates 18.5 lakh hectares of land in Bihar and UP. Nepal has only 0.46 lakh hectares irrigated
(0.12 lakh ha in Nawalparasi and 0.34 lakh ha in Parsa/Bara/Rautahat.)

2India-Nepal Relations. Observer Research Foundation. 2004. Rupa & Co. Discussion III organized by Nepal Centre of ORF Institute of Asian Studies in New
Delhi on February 13&14, 2003.

2! After concluding the negotiations, the 1996 Mahakali Treaty was actually signed on 29th January 1996 by the two Foreign Ministers, Dr. PC Lohani and Pranab
Mukherjee, at Kathmandu. For public consumption, Prime Ministers, Sher Bahadur Deuba and PV Narasimha Rao, signed the Treaty with much fanfare again
on 12th February 1996 at New Delhi.
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This paper briefly highlights possible options to increase
the consumption of electricity in Nepal and indicates
how surplus electricity can be used in reducing the
trade deficit of Nepal.

Status of electricity demand and supply in
Nepal

The electrical age began on September 4, 1882, with the
illumination of New York City by electric lamps for the
first time[1]. After29 years, some parts of Kathmandu
were electrified with the help of the then GoN-fully
financed Pharping Hydroelectric Plant (500 kW) in
1911, which was the third of its kind in South Asia. The
GoN has declared 2075-2085 BS as an Energy Decade
(Urja Dashak) and the production of electricity is to be
increased significantly during this period.As of Falgun
2077, 93% population has access to electricity, NEA
consumers reached 5 million mark and, total electricity
connected to the national grid reached 1458 MW. In the
first 8 months of FY 2077/78, 1488.94 GWh electricity
was imported from India[2]. If the average cost of
imported electricity is considered to be NRs 4.84/kWh
[3], total cost of imported electricity would be around
Rs. 7.2 Arab. In the first eight months of FY 77/78,out
of 4779.64 GWh electricity consumed in this period,
the electricity distribution was 45 % for domestic use,
37% for industrial and 7% for commercial sectors. GoN
has already issued generation license to 17,064 MW
hydropower projects under IPP and several other large-
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scale hydropower projects are under construction.
In this context, there will be a surplus electricity
generation shortly if the consumption rate does not
increase significantly. To maintain a healthy business,
the demand and supply process needs to maintain for
the benefit of all concerned parties.

Here are some of the possible ways, but not limited to,
that Nepal can increase the electricity consumption:

1. Electricity consumption in Chemical
Fertilizer Plant

The GoN has spent Rs 18.904 billion to import 400,541
tons of fertilizer in FY 2076/77 [2]. Suchatrend was
there in the past for many years. This is one of the
reasons for the ever-increasing trade deficit of Nepal.
This situation can be improved if chemical fertilizer can
be manufactured in Nepal itself. In addition, if chemical
fertilizer is produced using electricity, asignificant

amount of hydroelectricity can be consumed in Nepal.
There are two methods available to manufacture

chemical fertilizer (urea) as explained in Figure 1.

In the second method, a huge amount of electricity can
be used to produce hydrogen gas and flue gas emitted
from the cement factories can be used to produce
chemical fertilizer.

There were three studies carried out in Nepal: 2017
Report Submitted by Indian Consultants, 1984 JICA
Report and 1981 UNIDO report.
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Figure 1 Methods of Chemical Fertilizer Production:
1) Using fossil fuel (top) 2) Using electrolysis of
water (bottom)[4]

There is no proven source of hydrocarbons in Nepal
and hence method 1 mentioned above is out of the
discussion for time being whereas method 2 can be
considered as suggested by the JICA study in 1984.
The proposed establishment of a urea fertilizer plant
in Hetauda (using flue gas from Hetauda Cement
Industry) with a production capacity of 275 Tons per
day could not be realized due tounavailability of needed
electrical power.

Now the situation has changed. There is enough evidence
that Nepal will have an additional, at least, 1000 MW of
electrical power soon. There are 61 cement industries
currently in operation in Nepal as per the association
of Cement Industries Nepal (ACIN). The required urea
fertilizer can be manufactured by establishing a fertilizer
plant based on method 2 in five top cement industries
of Nepal at different locations with a supply of about

500 MW of electrical power majority of which can be
supplied during nighttime when the electricity tarift is
significantly low. In this case, the cost of urea will be
competitive with the imported cost of urea. In addition,
the timely production and availability of chemical
fertilizer can increase the crop yield, and therefore the
import of agriculture products can be minimized.

Former PM KP Oli emphasized the establishment of a
chemical fertilizer plant in Nepal by using our electricity,
water, air, carbon dioxide from cement factories' smoke.
He urged that a dedicated hydroelectric project could
be assigned to such national pride project [5][6].

2. E-Cooking to Displace LPG in Nepal

In the fiscal year 2076/77, Nepal has imported 449,063
MT LPG (equivalent to 86,642 LPG cylinders per day)
(around 17% of total petroleum import) which ismainly
used for cooking purposes [2]. If Nepal continues to
depend on imported energy sources it is going to be
very difficult to reduce the ever-increasing trade deficit
of Nepal. The country needs a new energy policy, which
will be helpful to discourage the use of imported fuel by
promoting the clean energy sources available within the
country. To increase the internal consumption of NEA
produced electricity, switching of cooking fuel from
LPG to electricity could be the easiest and fastest way,
which also saves billions of Nepalese Rupees (actually
the hard-earned convertible currency of Nepal).

Therefore, it is high time to promote the use of induction
/infrared and or efficient electric cooker preferable with
two burners powered by electricity in Nepalese kitchen
to save energy, save cooking time, reduce indoor
pollution and above all the cost of cooking.

Table 1 Summary of Feasibility Study of Chemical Fertilizer Plant Development in Nepal, JICA study[4]

Electric Power

Industrial Water 4,800 Tons per day
Atmospheric Air 19,000 Nm3 per hour
Cement plant flue gas 32,459 Nm3 per hour
Coal 76.8 Tons per day
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76.1 MW (out of available 122 MW HP) Nepal Electricity Corporation

Self Supply, Free of charge
Self supply, free of charge
Hetauda Cement Industry, free of charge

Import from India or from Dang or
electricity to generate steam
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Fertilizer Bag Product 6060 Sheet per day

UREA FERTILIZER, BAGGED 275 Tons per day
Total Cost:145 Million US$

Exchange Rate(1 US$ = Rs15.65,
Sept 1984

Nepal Domestic Product

Sell to Agricultural Inputs Corporation

Local Currency Portion: 30%
Foreign Currency Portion: 70%

Table 2 Time, energy and cost comparison of rice cooking using different cooker [7

Key indicators Mud Rice Induction E-chulo Infrared Cooker
Cooker | Cooker Cooker (Infrared Cooker)(a) (b)

Cooking time 11.18 213

(minutes)

Energy Consumed  0.32 0.33 0.19
(kWh)

NRs/cooking 2.46 3.24 1.87

Advantages/Disadvantages of Using Induction
Cookersin Nepalese Context: The details of comparison
over different cookers like LPG, Electric rice cooker,
infrared cooker, mud heater, etc. are presented in the

study [7].

An experiment conducted in CES, IOE/Pulchowk [7]
shows that cooking food using an induction cooker is
40% much more efficient as compared to LPG, details
presented in the Table 2(a Chinese, b Indian).

% Among 4,172,202 domestic consumers of
NEA, 84.11% use 5A fuse and they consume
around 60% of total sectoral consumption.
Similarly, 12.16% use 15A fuse with 27%
sectoral consumption, 3.62% use 32A with 13%
consumption and 0.11% use 60A fuse [4]. In
this context, the following parameters need to
consider before switching LPG to induction/
Infrared based cooking:

% Supply of QUALITY Electricity (220 V AC,
50 Hz even at a distance of say 5 km from
distribution transformer)

% SUFFICIENT electricity (the size of distribution
transformer should be adequate.)

% A REGULAR supply of electricity

« DEPENDABLE SUPPLY

» Jilfi0 wcs! w»wefb|d)e*

19.33
0.14 0.2 0.35
1.42 2.03 3.46

% The AFFORDABLE price of electricity (should
be less than the cost of LPG) (reduce electricity
cost by 10% now to motivate people)

7
0.0

Appropriate  FUSING of consumer energy
meter An appropriate size of the Induction/
Infrared based cooker (with 2 or 3 burners)

1. The thermal energy content of an LPG cylinder
containing 14.2 kg of LPG is about 185 kWh. This
means the total thermal energy required per day
will be 16,028,770kWh, which means for about 2
hours of cooking, electrical energy needed per day
during morning and evening cooking hours will
be 8014MW (neglecting conversion efficiency).
Roughly, it can be said that at least 4000 MW will
be required to replace at least 50% import of LPG in
Nepal during cooking hours. This will help in not
only reducing the trade deficit of Nepal especially
with India but also will stop emitting Green House
Gases 3.85Tons per day if 86,642 LPG cylinders are
displaced per day.

3. Electric vehicle to displace fossil fuel

In FY 2076/77, a total of 1473,536 KL diesel (57% of
total fuel) and 512,128 kL petrol (20% of total fuel)
were imported in Nepal and it is mainly used in the
transportation sector. In FY 2076/77, the total trade
deficit of Nepal was Rs 10.4 Kharab, reached Rs 13.98
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Kharab in FY 77/78 [8].The total import of petroleum
products was Rs 1.6 Kharab (which is around 15% of
the total trade deficit or 1.42 times the total country
export) [2]. This figureindicates that if we can reduce
the consumption of importedpetroleum products,
the country’s economy will boost up due to reduction
in trade deficit. To do so, electricity consumption in
transportation sector should increase and electric
vehicle is the bright future of Nepal.

Many countries like India, China, the USA and the
EU are rapidly promoting EVs with a clear target of
emission reduction.For example,India will be 100%
electric in small vehicles by 2030, Norway is going to
ban the selling of gasoline vehicles by 2025and China
by 2040[9].

Nepal’s transportation sector is entirely dependent on
imported fossil fuels leading the country to an ever-
increasing trade deficit. On the other hand, the country’s
abundant renewable energy potential like hydropower,
solar remain untapped. EVs help to minimize the
pollution of the city like Kathmandu where one in every
10 people suffers from chronic lung diseases like COPD,
bronchitis and emphysema. Up to 35,000 Nepalese
lose their lives annually [10]due to diseases caused by
air pollution, which is mainly due to gasoline/diesel
vehicles.In addition, EVs are more energy efficient, less
noisy and it is a perfect energy saving device for a city.
The operation and maintenance cost of EVs isless as
compared to a gasoline vehicle, which also saves money
particularly, in the lubricants, parts and maintenance in
the long run.

National Policy in EV

The GoN has brought forth various incentives to
promote the EV market. Generous import taxation
duties and a yearly road tax exemption are among the
main incentives. Nepal currently aimed to replace fuel-
driven vehicles with EVs by 2031 as mentioned in the
budget speech of 2078 Ashad. In a bit to do so, NEA is
under process to establish 50 charging stations across
the nation and expand to 500 numbers in the near
future.

2. Until Falgun 2077, a total of 3,987,267
vehiclesregistered in Nepal out of which 1.4% are
buses and 79.3% are two-wheelers [2].A four-
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passenger electric car consumes around 0.15 kWh
energy per km of travel. If a vehicle travels 50 km
in a day, the total energy consumption would be
7.5 kWh/day/vehicle. If there were one million
such electric cars, daily energy consumption would
be 7.5 GWh/day and 2,727.5 GWh/year, which
is around 40% of today’s electricity sold by NEA.
Until Falgun 2075, the total number of Cars/Jeep/
Van registered in Nepal was 237,658 [11].If 50% of
Car/Jeep/Vanare replaced by EV, 0.89 GWh/day or
324 GWh/year electricity will be needed (around
5% of total energy sold by NEA).

4. Green Lift Irrigation for Food Security in
Nepal

According to Maslow’s hierarchy of needs, the basic
needs for survival of human beings are air, water,
food and shelter. As per FAO, about 180 kg of staple
food is required per person per yearfor maintaining
a healthy life. The use of electricity is one of the most
important tools for providing food security that can
greatly improve the sustainable physical quality of life.
In Nepal, Food Deficiency increased from 15 % to 23
% due to COVID 19 impact [12]. Vegetables imported
worth more than NRs. 38.5 billion and fruits imported
21 billion in FY 76/77 [8]. Nepal imported cereals worth
of NRs 66.8 billion (rice 50.8 b and maize 16 b) in FY
76/77[8).

Nepal is rich in Natural Energy Resource where about
6,000 rivers, (fed by23000' rivulets and tributaries)with a
total length of about 45,000 km with an annual discharge
of 220 billion cubic meters of water, are available in the
country. Figure 2 indicates that only 1.33% of total grid
electricity has been used for irrigation purposes in FY
2018/19.

As per the Department of Irrigation, there is enough
arable land in all geographic regions of Nepal as shown
in Figure3. In all about 1460000 hectares of land, still
waiting to be irrigated through lift irrigation based on
electricity. Depending upon the type of soil and crop
around 2500 kg to 4000 kg of agricultural products can
be produced per hectare. This will help in ensuring the
food security of Nepal.

"Minister Barsha Man Pun, Budget Supplementary speech at Parliament of
Nepal dated 2077/02/27
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About 1450 MW of electrical power will be required if
on average one kilowatt of electrical power is allocated
for lift irrigation of each hectare of arable land in all three
geographic regions of Nepale specially after the rainy
season. From an economic point of view, extending
the national grid may not be feasible in some cases. In
such cases, standalone renewable energy sources like
mini micro hydropower, wind power systems (both
mechanical and electrical) and solar photovoltaic power
systems can be used for decentralized lift irrigation.

As per Figure 3 potential area of arable land that could be
irrigated with the help of electricity for lift irrigation in
Terai, Pahad and Mountain areas are very significant. By
using surplus electricity/renewable energy technology,
around 1,460,000 hectares of land can be irrigated
which accounts for 396,000 ha in Terai, 875,000 ha in
Hills and 175,000 ha in the mountains of Nepal.

Transport  Export Others
0.07% | 0.67% 9.94%
Irrigation
1.33%

Commercial .
7.39% B

Total
6,306 GWh

Industrial
38.40%

Figure 2 Electricity Consumption by Sector in FY
2018/19 (Source: NEA 2019)

Food and Energy Independence is a key Issue in modern society. There is a close relationship between Samrida

Nepal, Sukhi Nepali and Food and Energy Security.

Irrigation Status of Nepal by Geographic Region
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5. Food Storage

For ensuring stable income of farmers, post-harvesting
activities such as storage of food are required. The cost
of constructing different cold stores with sizes 10 m?,
100 m® and 1000 m’at room temperature maintaining 2
degree Celsius (24 hours), ambient temperature 35°Cis
shown in Table 3.1t clearly indicates that at least 400 MW
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of electrical power is required if 10000 numbers of each
cold store are installed at different locations of Nepal.
This will help the consumers to get fresh vegetables
and fresh fruits almost all the time in Nepal, which will
attract young people to modern farming activities.

I Rgo sdafis b ﬂ



Table 3 Cost and Power required for Cold Sores of
different Sizes (Source: Vishwa Prasanna Amatya,
IOE/TU)

Volume in m3
materials, Lakh

§
=
oy
9
&,
<
©)
[P)
519
&
i
S
7]

Energy Required/day,

kWh (effective 16 hours)

Power Required, kW
Cost using local

Product to be stored

10 2.5 36 22 6 Vegetable+
100 25 125 8 13 «
1000 250 439 27 115 «

6. Electricity usages in cutting stones, tim-
bers and export the finished goods to the
third countries

Nepal needs to explore its natural resources such as
minerals, stones, timbers etc. and utilize them properly
in a scientific mannerfor the benefit of the country.
Identification of such resources, their excavation,
collection, processing and packaging will require a
huge amount of energy. Exporting the finished goods
to the third countries could be a good source of foreign
currency earning.

Following are some other possible areas where
electricity can be consumed:

% Himalayan spring water purification, bottling
and export to SAARC countries

Energy is required to make, package, transport, chill,
use, and recycle bottled water and its packaging. The
energy required bringing the water to the consumer,
including specifically the energy to make the plastic
materials used in bottles, fabricate that plastic into the
actual bottles, process the water prior to bottling, fill
and seal the bottle, transport the product to the end-
user, and chill it for use is 5.6 to 10.2 MJth per liter[13].
If the average energy consumption for producing 1-liter
water is considered 8.0 MJ (equivalent to 2.22 kWh
thermal or 0.74 kWh electrical), producing 10 million
such bottlesneed 740 MWh electricity. A detailedstudy
needs to be carried out in the case of Nepal.

+ Timber production and export to third countries

Nepal is very rich in forestresources.44.74%of the total
land in the country is covered with forest [14]. Nepal’s
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per capita tree is 119 number, which is very high as
compared to India with per capita 28 trees. Despite this,
the country's dependence on other countries for timber
is growing [15].

Statistics show that Nepal's annual import of wood and
wooden materials exceeds Rs 6.5 billion,out of which
around 65% is from India. In the fiscal year 2075-76
BS, Nepal spent Rs 6.61 billion against 5.56 billion in
the previous year in the import of timber and timber
related products from several countries including India,
Indonesia, China, Myanmar, Malaysia, Singapore,
Germany, Ukraine, the United Arab Emirates and the
United States of America [16].

According to the data of the Ministry of Forest and
Environment, timber measuring 17.55 million cubic
feet were produced (from government, community and
private forest) in the fiscal year 2074-75 BS. However, the
annual demand for timber in the country is around 30
million cubic feet [16]. In addition, billions of Nepalese
rupees spent for the import of UPVC/Aluminum
windows and doors in the replacement of timber, which
are locally available in large amounts within the country.

Therefore, the excess electricity that would be available
in near future in Nepal can be utilized in timbers and
wood processing factories.

A study [17]carried out in the USA shows that the
average energy requirement for processing timber in
nine different factories is 298.6 kWh/mbf of lumber
or 3.58 kWh/cu.ft of processed timber ready for
commercial sale. A detailed study needs to be carried
out in the case of Nepal along with its issues. Taking the
above study as a reference, an additional 35.8 GWhof
electricity is required to produce 10 million cubic feet
ofseasoned lumber that can fulfill the national lumber
demand.

% Energy needed for AC of the fishery industry
both in ponds and cold stores

Per capita fish consumption in Nepal is 3.36 kg
whereas the global average consumption is 17.13 kg
per capita. A total 71,252 tons fish were produced in
Nepal in 2019, additionally; around 10,000 tonswere
imported in the same year [18]. If 30% of the global
average fish consumption per capita is achieved in
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Nepal, around 150,000 tons offish should be produced
annually. According to a study [19], a total 0f25,742.9
TJ energy was consumed in Japan to produce 459,694
tons of Salmon fish i.e. 56 GJ/tones. If this study can be
considered as a reference, around 8400 TJ (around 700
GWh electrical) energy can be consumed to produce
fish in Nepal.

% Energy in brick production industry

Brick making is one of the labor-intensive and most
polluting industries in Nepal. Nepal is producing
conventional bricks by baking using fossil fuels mainly
coal that consumed 2230 Wh per brick and contribute
8% of the black carbon emission.About 1600 brick kilns
in Nepal produce about 5 billion bricks per year and the
annual demand for bricks in Nepal is expected to reach
12 billion [20].

“Good Brick System” is the new technology that
produces non-baked bricks using a mixture of 90% soil,
9.8% cement and 0.2% soil stabilizer.Good brick system
hardens and cures bricks using soil stabilizers instead of
baking in kiln reducing the emission and reducing the
production time.The technology is highly productive,
eco-friendly and labor friendly. Conventional brick
kilns require a 28 to 30 days per cycle, whereas this
technology requires only 5 to 7 days until sales. A typical
Good Brick System consumes62.30 KW power and
produces 18 bricks per stroke; about 3600-3800 bricks
per hour which are more in production compared to the
existing conventional brick kilns. The total investment
for a single site is about NPR 44,509,000 except labor
costs. If only 500 Good Bricks Systems are installed in
Nepal to replace about 50% of brick demands, it requires
about 31.15 MW power supply regularly and a total
investment of about 2,200 crores [20].The machine can
be operated in one shift or double shift or even triple
shift depending on the demand for bricks. In this way,
a huge amount of NEA electricity can be consumed in
Nepal replacing the imported coal.

% Grid-Scale Lithium-Ion Battery Storage for the
stability of INPS with integration of more renew-
able energy resources.

Installation of 500 MW grid-connected solar (in
different locations of Nepal with average cost NRs 6-7
crore/MWac) is going to be achieved soon. If 25% of the
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energy can be stored for atleast 4 hours, 500MWh Li-Ion
battery bank is needed. A recent study [21] estimated
that capital costs for a IMW/4MWh standalone battery
system in India are $203/kWh in 2020, $134/kWh in
2025, and $103/kWh in 2030. When co-located with
PV, the storage capital cost would be lower such as $187/
kWh in 2020. If this study can be taken as a reference,
investment for 125 MW/500 MWh battery bank co-
located with PV plants in Nepal would cost around 93.5
million USD in 2020 reference price.

Every day, 500 MWh (equivalent to 20 MW full storage
hydropower) grid electricity which is expected to spill in
the night hours can be used to charge the battery bank
and discharge during the peak load or when required.
This will also help to make the INPS more stable when
grid penetration of intermittent renewable energy
sources such as solar, wind, etc.increased overthe time.
The cost of battery storage energy would be less than
NRs 3.0/kWh if a similar case of India is considered.
However, a detailed study in the case of Nepal needs to
be carried out.

There might be other tens of feasible ways of increasing
indigenous electricity consumption in Nepal. But
above all what is needed is that NEA must ensure the
availability of sufficient reliable quality electricity on the
24/7 basis.

Finally, it is reccommended that:

% Electrical Technology be blended with social scien-
cesstudies for creating enabling business environ-
ments

% Start Detail Study about the Possibility of Establish-
ing Chemical Fertilizer Plants at least at five loca-
tions near the top five Cement Factories in Nepal

7
0.0

Create Research Division/Cell at NEA in collabora-
tion with Universities of Nepal with a special focus
on ways of increasing electricity consumption with
ALL NECESSARLY DATA for the peace, progress
and prosperity of Nepal.

*kk

“ZeaRATE TAT FATH! ATHAT HAFHT IS q«-iw?:
AIHT=HT HT % 7" -Shree 3 Chandra Shamsher
JBR, Jestha 23 1968 BS, Gorkhapatra
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Abstract

For reliable operation of a power system, balance
between demand and generation at every instant of time
is the prerequisite condition. This restriction applies not
only to the real power but equally to the reactive power.
Reactive power is very much related to bus voltages
throughout a power network and has a significant
impact on system security. Augmentation of Integrated
Nepal Power System (INPS) without consideration
of reactive power management's optimum strategy is
expected to result in poor voltage regulation and huge
transmission power loss in the system. Penetration
of real power generation from Independent Power
Producers (IPPs) to INPS is increasing, and as of now,
the government has not initiated any directive to offer
incentive and mandatory obligations for reactive power
services to them.

Consequently, to date, IPPs rarely participate in reactive
power support to the system. In this paper, two strategies,
one requires the utility to install shunt compensators
for overall reactive power management, and the other
includes reactive power support from IPPs are analyzed.
Sensitivity index, dV/dQ is applied for exploring
candidate locations of shunt compensators and Genetic
Algorithm is used as an optimization tool. Results show
that with the decrease in operating power factors of
IPPs generators, there is a noticeable improvement in
bus voltages and reduction in system losses.
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1. Introduction

The necessity of rotating magnetic field in AC machines
and maintaining magnetic flux in transmission lines
has made planners to look upon the reactive power
management in power system whenever any changes in
real power generation and consumption is anticipated.
Distributed reactive power compensation in the system,
enhance the system voltage profile and real power losses
are reduced. It can be achieved by installing static or
dynamic reactive power compensators at substations
and utilizing the alternators capability to behave as both
the source and sink for reactive power.

The reactive power support to the INPS is maintained
only by NEA owned generators and capacitors at
substations. IPPs rarely generate reactive power mainly
due to lack of any incentive to them. Also, some
machines (small size generators) are even not equipped
with varying their excitation voltage to regulate reactive
power generation/consumption. It is often observed
that, during the summer season, specific regions of Nepal
suffer from low voltage problem while during winter very
high voltage at night. Only in some exceptional cases,
IPPs support reactive power services to the system on
request by the system operator. With an increasing share
of power penetration by IPPs, it would be impractical
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for system operators to request private producers for
reactive power services individually. Hence, specific
incentive mechanism and implementation of some
mandatory obligations for reactive power support from
IPPs seem essential to maintain the power quality of
INPS at par with international standard.

Samabhy et al. (2007) have proposed a model that takes
both technical and economic aspects for optimal
reactive power dispatch with minimizing the total
cost of reactive power required by the system. In the
study, real power dispatch was made fixed, allowing
some slack bus space to compensate for any changes
in losses with the system's reactive power flow change.
Mozafari et al. (2006) have presented a methodology
for the competitive reactive power market. Bidding for
reactive power takes place after obtaining equilibrium
for active power. Participants for reactive power market
include winners from active power market as well as
independent reactive power producers. Ucheniya et al.
(2020) have performed a simulation study for optimal
reactive power dispatch considering minimization of

real power losses.

This paper analyzes the upshot of reactive power
support by IPPs in INPS. Two strategies have been
identified to mitigate the problem: one requires the
utility to install shunt compensators for overall reactive
power management, and the other includes reactive
power support from IPPs. The purpose of the study is
to make a comparative techno-economic assessment
of the strategies mentioned above. Optimal sizing of
reactive compensation is obtained with minimization
of the sum of operational and installation cost. The
optimal power flow (OPF) tool of DIgSILENT is used
to calculate the optimal reactive power generation
from generators, whereas the genetic algorithm tool of
MATLAB is used to find the optimum size of reactive
power compensators. The variables for optimization
in MATLAB represent the locations for reactive
compensation identified from dV/dQ sensitivity index.
The hypothesis is tested for the projected generation
and demand scenario of INPS in 2023 and 2028.

2. Methods

The overall approach is to formulate the strategies
mentioned above as optimal reactive power dispatch
problem. In DIGSILENT software, the OPF module
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optimizes a specific objective function in a network
whilst fulfilling equality and inequality constraints.
The user can choose between interior-point and
linear optimization methods. In the case of linear
optimization, contingency constraints can also be
enforced within OPE But in AC Optimization, the
OPF performs a non-linear optimization based on the
state-of-the-art interior-point algorithm. The controls
in the OPF module used for the study are: i) Generator
Reactive Power Dispatch and ii) Switchable Shunts.

2.1 Mathematical formulation

The objective function is to minimize the total cost
of annual energy loss and shunt compensators.
Mathematically to Minimize;

f(x) = Ke x Annual energy loss + Ca x Capacitor Size
Where;
Ke is the present worth of the cost of a unit of energy
Ca is the annual cost of a unit of Capacitor
Subjected to;
a. Equality constraints;
i.) Bus real and reactive power balance from load
flow;
Pi(V,8) = Pgi — Ppi =0
Qi(V,8) = Qi — Qpi =0

ii.) Load balance equation

NG ND
D Pa) = ) (Po) = P =0
i=1 i=1

b. Inequality constraints;

i) Bus voltages
Vi<V, <V,__ fori=1 to N buses

ii) Reactive power generation limit

Q. . < Q.< Q. for generators and reactive
jmin jo. jmax
compensation buses

2.1 The interface between MATLAB and DIg-
SILENT

There is no direct interfacing tool in MATLAB and
DIgSILENT, but the coding feature is available in both
the software. Since both software can create, amend and
modify excel file from code itself, an excel file "data.

csv' is used as an interface for communication. This
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"data.csv" file is a comma-separated data file initially
created in MATLAB, allowing DPL script to amend
as well as modify when required. For preventing the
use of CSV file by both software simultaneously, a flag
file is created which is also in CSV format, i.e. flag.csv.
Flag file has only one value at one time, either 0 or 1.
Initially, MATLAB does all initialization from creating
a data file (data.csv) to run a genetic algorithm. There
is the provision of changing flag value in the fitness file
of MATLAB and DPL script of DIgSILENT. Since the
flag's initial value is set to 1 by default, MATLAB does
the feeding size of reactive compensators to the data file
and changes its value to 0. As soon as flag value is set to
0, the DPL script gets data from the data file, performs
load flow, feeds the fitness value to the data file, sets the
flag value to 1 and continues till the optimum result is
obtained.

3. System Modeling

Integrated Nepal Power System for the projected years
have been modelled in DIGSILENT PowerFactory 15.1.
Altogether five different scenarios have been considered
for the analysis. NEA generators have been considered
a voltage-controlled bus with power factor variation up
to a limiting value of 0.85 lag-lead modes in all these
scenarios. These scenarios are as follows;

i) base case unity p.f.. IPPs generators operation
at unity power factor and no additional shunt
compensation in the system.

ii) The optimum case at unity p.f.: [PPs generators
operate at unity power factor together with optimal
placement of shunt compensation.

i) IPPs up to 0.95 p.f.: IPPs generators operation
within 0.95 lead/lag power factor together with
optimal placement of shunt compensation.

iv) IPPs up to 0.90 p.f.: IPPs generators operation
within 0.90 lead/lag power factor together with
optimal placement of shunt compensation.

v) IPPs up to 0.85 p.f.: IPPs generators operation
within 0.85 lead/lag power factor together with
optimal placement of shunt compensation.

3.1INPS demand and generation:

NEA forecasted demand for the year 2019 was 2225.7
MW. However, as per the Nepal Electricity Authority
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annual report (2019), the same year's actual peak
demand was only 1407 MW. Therefore, a correction
factor (actual demand/forecasted demand) is employed
to suppress the yearly forecasted peak demand to match
with the actual. Therefore, the corrected peak demand
for 2023 and 2028 is taken as 2341 MW (forecasted
3703.3 MW) and 3497 MW (forecasted 5531 MW).
System Load Power factor at the peak demand is
considered as 0.89. Projected supply for the respective
years is taken as per the white paper by the Ministry of
Energy (2018), assuming that the surplus power will be
exported to India. The power needs to be exported is
considered as lump loads at the unity power factor at
the cross border exit points.

3.2 Economical parameter

Following economic parameters have been used in the
study;

Energy Cost = NRs. 10/kWh.

Reactive Power Compensators Cost = NRs. 2.88
million/MVAR

Loss of Load Factor (LLF) = 0.59
Interest rate = 15%

Economic life = 20 years
Annual Plant Factor = 0.675

4. Results and Discussion

Fig.1 depicts the voltage profile of INPS as obtained
from the load flow analysis for the year 2023. Table 1
supplements the actual locations of buses marked by
their corresponding number in Fig.1. Before and after
optimization, the figure denotes without and with
optimal shunt compensation (scenarios i & ii mentioned
in the previous section) respectively. It can be observed
that when IPPs generator operates at unity power
factor, system voltage without shunt compensation is
significantly poor and beyond the acceptable standard
limits at many buses. It is apparent that with the
implementation of optimal shunt compensations,
it is possible to bring the system voltage profile to a
satisfactory level even all IPPs generators operate at the
unity power factor.
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Fig.1. Bus voltage Profile for the year 2023 with IPPs operating at a unity power factor

Table 1. Bus number and corresponding location

Rated | Bus Rated | Bus Rated
Bus Name Bus Name Bus Name
kv 1'4% No.

1 Aadhikhola220 Lumki Bhaktapur132

2 Anarmani 132 45 M-Mars 132 88 Bharatpur 132
3 Attariya 132 46  Mahendranagar 132 89  Bhotekoshi 132
4  Bajhang 132 47  Maintada 400 90  Birgunj 66
5 Balanch 132 48 Maintadal32 132 91 Changunarayan 132
6  Baneshwor220 220 49  Manang220 220 92 Chapali 66
7  Bardaghat 132 50  Matatirtha 132 93 Chapalil32 132
8 Barhabise 400 51 Matatirtha 220 220 94 Damak400 400
9  Bharatpur220 220 52 Mirchaiya 132 95  Damauli 132
10  Burigaon 132 53 Mirchaiya400 400 96 Devighat 66
11 Burtibangl32 132 54  Muzzafapur 400 97  Dhalke220 220
12 Butwal 132 55 Newbasantpur 220 98 Gandak 132
13 Butwal220 220 56  Newkhimti400 400 99 Hetauda 132
14  Butwal400 400 57  Newmarsyangdi220 220 100 Hetauda66 66
15  Chapur 132 58 Parwanipurl32 132 101  Inaruwa400 400
16  Dadakhet 220 59 Patan 66 102 Indrawati 66
17 Damak 132 60 Phalampur 132 103 K-3 66
18  Damauli220 220 61 Phulbari 400 104 Kataiya 132
19 Damauli400 400 62 Phulkot 400 105  Kawasoti 132
20 Dana 220 63  Rahughat 220 106  Khadbari 220
21  Dhalke400 400 64  Simara 66 107  Kushaha 132
22 Dhalkebar 132 65 Switchatar 132 108  Kushmal32 132
23 Dodhara 400 66  Tamakoshi 220 109  Kusum 132
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24  Duhabi 132 67 Seti NEA small 132 110  Lapsiphedi400 400
25 Ilam 132 68  Ramnagar 132 111  Lekhnath220 220
26  Inaruwa220 220 69 Chilime 66 112 Likhul32 132
27 Jhimruk 132 70 Tingla132 132 113 Marsyangdi 132
28 Kga 132 71 Tingla220 220 114  Modi 132
29  Kamane 132 72 Trishuli 3B 220 115  Newchabil 66

30 Khimtil32 132 73 Umadi220 220 116  Panchkhal 66

31 Khimti220 220 74 Udipur220 220 117  Parwanipur 66

32 Khudi220 220 75 Umodil32 132 118  Pathlaiya 132
33  Kohalpur 132 76 Upper Khalangad 132 119  Pokhara 132
34  Kohalpur400 400 77  West Seti 132 120  Ratamate 400
35 Kul-1 66 78  Amlekhgunj 66 121  Ratamate 220 220
36 Kul-2 132 79 Arun3_220 220 122 Shivapur 132
37  Kusma220 220 80 Arun400 400 123 Sitalpati220 220
38  Kusma400 400 81 Balajul32 132 124  Sunkoshi 66

39 Lahan 132 82  Balaju66 66 125  Switchatar66 66

40 Lainchaur 66 83 Banepa 66 126  Teku 66

41 Lamahi 132 84 Baneshwor 66 127 Trisuli 66

42 Lamosanghu 132 85  Barhabise220 220 128  Switchatar 132
43 Lekhnath 132 86 Bhaktapur 66

4.1 Identification for optimum location and
size of shunt compensator

From the load flow and dV/dQ sensitivity analysis, it
has been noticed that at some buses though having
significantly low voltages, still exhibits a lower sensitivity
index. The specifics above for a few selected buses is
illustrated in Table 2. The final compensator locations
have been chosen based on a combined bus voltage

and sensitivity index criterion because of such status.
Also, in many cases, it is realized that neighbourhood
buses have the almost same value of sensitivity indexes.
In such a situation, shunt compensators' installation in
one of these neighbouring buses can address an entire
region's problem. The optimal sizes of capacitors at
identified locations for a varying operating power factor
of IPPs generators are presented in Table 3. The voltage
profile for the same is shown in Fig. 2.

Table 2. Results of dV/dQ sensitivity index at a few selected bus

“ Bus Voltage dv/dQ index “ Bus Voltage dv/dQ index

Sunkoshi 0.603 0.0102
Indrawati 0.628 0.0074
Panchkhal 0.620 0.0059
Banepa 0.632 0.0046
Baneshwor 0.657 0.0035
Jhimruk 0.943 0.0024
Birgunj 0.836 0.0021

Bhaktapur 0.691 0.0020
Kataiya 0.951 0.0017
Simara 0.764 0.0016
Parwanipur 0.826 0.0015
Modi 0.960 0.0015
Kushaha 0.951 0.0013
Dubhabi 0.943 0.0013

Table 3. Optimum Reactive Compensators for varying Operating power factor of IPPs generators

) Size in MVAR
Location -
_ Unity pf 0.95 pf 0.90 pf 0.85 pf

Parwanipur 28.08 13.38
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Suichatar 176.03 150.76
Bhaktapur 80.12 36.92
Lalpur 19.45 37.87
New Chabil 79.36 66.4
Butwal Reactor 171.19 13.94
Phulbari Reactor 188.96 285.04
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Fig. 2. Bus voltage Profile for the year 2023 with IPPs generators operation at varying power factors

4.2 Economic analysis

As explained, optimal shunt capacitor placements
possess the capability of producing the system voltage
profile within the acceptable limit even all the IPPs
generators operate at unity power factor. However, the
annual energy loss and overall saving vary with the
variation of reactive power share by IPPs generators. As
depicted in Table 4, it is evident that with an increase
in the reactive power support from IPPs generators,
the required size of the shunt capacitor is reduced
and there is a substantial decrease in system loss. It is
to be noted that with an increase in the operational

power factor range of IPPs generators, the generators
MVAR contribution to the system is higher than that
of decrease in the MVAR from shunt compensators. It
is presented in Table 5. The additional MVAR has been
utilized in raising the overall voltage profile and hence
is a major contributing factor for system loss reduction.

Table 6 summarizes the results for projected demand
generation scenario for the year 2028. Similar to that of
the year 2023, the results show that with reactive power
support from IPPs generators, there is a significant
reduction in system operation cost.

Table 4. Performance comparison for a varying operating power factor of IPPs generators

Unity pf 0.95 pf 0.90 pf 0.85 pf

Total Required Shunt Capacitor Capacity (MVAR)
Total Capacitor Installation Cost (Million NRs.)
Annual Compensator Installation cost (Million NRs.)
Power Loss (MW)

Annual Energy Loss (GWh)

Annual Energy loss cost (Million NRs.)

Total Annual cost (Million NRs)

Annual cost Saving w.r.t unity pf (Million NRs.)

E g | st e |

743.2 604.31 587.07 574.21
2140.4 1740.43 1690.75 1653.71
341.95 278.05 270.12 264.2
128.71 119.79 118.76 118.28
665.22 619.11 613.77 611.32
6652.25 6191.12 6137.73 6113.18
6994.2 6469.17 6407.85 6377.38
0 525.03 586.35 616.82
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Table 5. MVAR from compensators and generators with a varying operating power factor of IPPs generators

L |Unitypf __095pf __[090pf ___085pf |

Shunt Compensators MVAR 743.2
Generators MVAR 143.06
Total MVAR 886.26
Average System Voltage (p.u) 0.989

604.31 587.07 574.21
858.2 986.75 1071
1462.51 1573.82 1645.21
1.033 1.034 1.036

Table 6. Performance summary for the projected the year 2028.

IPP Gen?rators Real Power Shunt
Operationpf
Range
1 242.14 397
0.95 190.73 125
0.9 190.36 128
0.85 190.45 124

5. Conclusions

It has been observed that when IPPs generator operates
at unity power factor, system voltage without shunt
compensation is significantly poor and beyond the
acceptable standard limits at many buses. With the
implementation of optimal shunt compensations,
it is possible to bring the system voltage profile to a
satisfactory level even all IPPs generators operate at the
unity power factor. With the operation of IPP generators
at lower power factors range, the combined cost of
reactive compensation and system energy loss decreases.
The MVAR contribution from IPPs generators has
multiple benefits, e.g. significant reduction of required
MVAR from shunt compensators, power and energy
loss reduction together with improved voltage profile.
The net operational benefits vary with variation in
operating power factor of IPPs generators. The amount
that could be saved by operating IPPs generators in
lower power factor mode may be used to introduce as
an incentive to the IPPs for reactive power support to
the INPS. However for the determination of the exact
rate for reactive power pricing needs further analysis.
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Ex-President, SEEN

Electricity is an important part of our lives that cannot be
taken for granted and must be treated with caution and
precaution. The safety is utmost importance in the use
of electricity and should not dismiss safety as someone
else’s responsibility. Human life is very precious and
must be protected against such electric hazards. Despite
its immense importance, no universally accepted
definition of electrical safety so far exists. Carelessness
and ignorance of the basic safety rules and procedures
are the main cause of any type of accidents. All types
of injuries are preventable. The operating process that
could result in injury can be checked and controlled
provided the consumers are aware of the electricity
hazards, the employees are trained to work safely, safety
is the prerequisite of the employment that starts the
very first day of carrier, and there exists regular audits
of the work places and surroundings, and safety is a part
and parcel of the job as well as off the job for the overall
safety efforts. Therefore safety aspect must be integrated
as a core personal value in all walks of life.

We do take electricity usage lightly and generally forget
the potential danger it can cause to any one if it is not
used in a proper way despite electricity has become the
necessity and the integral part of our life relying it for
our comfort and convenience. Every year, electricity
and lightning related incidents in Nepal are found quite
alarming with the more access of electricity resulting in
fire broke out, burns, property damages, electrocution
and deaths and bring forth the irreparable losses in
terms of human life, live stokes and also property loss.
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Safety First

NEA Engineer Sanu Raja Joshi got 11000 V electric
shockslate40s BS and forced tolose both hands. Kanchha
katuwal of then Bijuli adda was badly electrocuted late
30s BS and his both arms imputed close to the shoulders
thus depriving him the opportunities to have artificial
limbs. Collie Loknath Gautam had the similar fate like
Sanu Raja, and totally incapacitated his movement below
hips due to his spinal cord injury. Manager Vishnu Hari
Shrestha died due to a heavy flash over on him while
repairing the naked and damaged circuit breaker diesel
power house. Maili Tamang of Jhor VDC of Kathmandu
district was electrocuted after the high voltage fell in
the field she was working. Amrit Lama of Mahankal
died while fixing the hoarding board after touching
the live line. Similar cases had happened since then to
many NEA engineers, technicians and also civilians and
their grieved families returned empty handed without
appropriate Government support, compensation and
the Government did not value the contributions of
their deceased have offered to the country. When we
look back 20 years , 2059 BS alone, 12 civilians, 3 NEA
personnel and including 2 elephants have died due
to electrocution, fire broke out, touching high voltage
lines, leakage in electric pumps, and high Voltage lines
directly touching Over the low voltage lines. Similarly
it we look back to search out the records of similar
electrical accidents from 2066 to 2070 BS, there were
13 deaths and 39 electrical serious accidents within
NEA which was indicated in their NEA bi-annual
Vidhyut magazine. These recorded accidents were only
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those of NEA employees and not of its consumers. The
Government has not maintained records of electrical
related accidents so far of the general public which
need to be addressed on the part of the Government
as immediately as possible so as to figure out the trend
in electricity related accidents and way forward to safe
guard the people and prevent accidents in future.

These accidents has happened due to not following the
basic safety procedures, lack of follow up the safety
culture, and also due to poor repair maintenance by
the concerned utility that resulted an enormous loss
in terms of property, human and also livestock. This is
just some of the unfortunate electrical related incidents
happened in past years. The above unfortunate incidents
are some of the examples and reveal that that there
should be no compromise with safety at all. Let us give
safety measures a top priority in the installation, repair,
maintenance, engineering design and all important
facets of engineering activities including generation,
transmission and lastly the households electrification

NEA Organizational Structure Chart

works so that the trauma of the survivors like Sanu Raja,
Kanchha Katuwal’s, and their families grieves not befall
on the other family members as a unbearable pressure.
These accidents would have been avoided then and
there provided there could have an adequate and basic
safety procedures implemented in the working areas.
It is quite obvious that most of the electrical incidents
which has occurred due to not having proper working
tools, negligence and safety procedures.

But why is there negligence of not recording accidents of
general public? Is this the responsibility of NEA, DOED?
Is it not the responsibility and duty of the Government
to make the public aware and keep record of such
accidents? In an attempt to find out the answer to that of
Government negligence in electrical safety, I have gone
through the organizational structure of electricity utility
company that is (NEA) and Department of electricity
development (DOED), just to figure out the current
scenario of how safety is perceived by the decision
makers of those organizations in true sense.

Nepal Electricity Authority
Organisation Structure

BOARD OF DIRECTORS |

Managing Director

Distribation & Consumar
Sarvices Directorale
Sacvice Laval 12, (T

Enginesing Swvcrs NEA Subsidiary Project Mansgement || Acministration Dirwctorate
Diractorate Company Mankoring Diractorate Loval 12, (A
Lovel 12 (T Levedl 12,{T)

Finance Directorate
Directorate Level 12, [A)
Laved 1201} .

Progect Mana Human Rescercas

If we follow up the organization structure of Nepal
Electricity Authority, we will find that there are nine
directorates including admin and finance. Under
these directorates there are as many 50 departments,
divisions and sections including energy efficiency and
loss reduction, general services department, economic
analysis etc. NEA is continuing more or less the similar
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organizational structure for many years but with some
recent additional installation in their structure such as
energy efficiency department and loss reduction and
so on. The NEA management finds the requirement to
have legal, general, economic analysis department but
finds no necessity to incorporate a safety inspectorate,
department, division or single unit under Nepal
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Electricity Authority's organization structure of over
8344 working force now and serving more than 50
lakh consumers. From the above chart one could draw
conclusions very easily how much NEA management

has given importance to the electrical safety in practice.
It is to note that there is not even a single institutional
mechanism on safety in NEA structure so far.

Department of Electricity development (DOED) organizational Structure

Director General
Hydro/Elec.G-I

|Deputy Director General,|
Hydro/ Elec., G-

G G4 Gl E. Technical
Hydropowes Engineer 1 3 2
1 1 1

Hydropower Engineer -

Electrical Engineer

The above organization structure indicates that DOED

has incorporated the inspectorate division and it has
two sections, along with other directorates. While
talking to the electrical inspectorate, one section is
electricity inspection and the other section is the project
inspection divisions. The electricity inspection section
has comprised of 2 officers while the project inspection
section is manned by five officers. Thus one can clearly
visualize the travesty of electrical safety even in DOED
that the more glamorous project inspection has five
officers whereas jus electricity inspection has been
managed only by two officers.

But if we go back 2030 BS, the electrical inspectorate was
directly under the then ministry of water and power. At
that period of time the system peak was just SMW and
number of electricity consumers was less than 30,000.

E Rger | o w1
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Geologrst 112 — = =
Hydrologst i1 - |[__ Administration Secton | Financial Administration Section
Cil. Walor Env Officer 1 Under Secretary, G-Il (1) Under Secretary(Acc ), G-I (1)
Survey Officer =1 || section Officer, G-il (1) Senior Acc. Officer, G-Il (1) -
Draft Man 1 1| Na. Su., NG-1(8) Accountant, NG- (1) Gazstiad Fust Caes Olies .
S 2 || Tpit. (1) - Garefiex: Secone Cass Meary z
e ol || Dver Cumm kdacharic, ¢) Gazetied Trwt Ciass Officers j
Light Vehicle Driver, (6) s
Sweeper. (2) |
Peon/Watchman, (13) Nor-Gazesec Tre Ciass Officers =
Non-Gazetes Thee Cass COfficers 3
Vetucle Drver Cassiess L}
PeordWalchrman. Sweeger h
s

Fifty years later, when the peak demand reached 1290
MW and the consumers have jumped for more than 50
lakh, we find that the electrical inspectorate has been
downgraded from the ministry level to the department
level status in DOED and NEA finds no necessity to
incorporate even a safety section in their organization
structure.

Compensation provided from NEA to the
victims

From the above NEA compensation chart, the amount
paid to the electricity related death, general accidents,
and livestock figure for the last 3 fiscal year is more than
6 Crore 41 lakh. The figure shown in the chart reveals
that electricity related death, general accidents, and
livestock figure for the last 3 consecutive year is on the
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decreasing trends. In 2020/21, the death figure is 26,
general accidents, 23 and livestock loss, 18 as compared
to 51, 54 and 52 respectively in 2018/19. However
it is irony to see from the above figure that
the compensation amount has increased considerably
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in 2020/21 as compared to 2018/19 despite having less
electrical accidents, hazards and victims in recent years.
This could be due to increase in the compensation
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2012

2014

2015 2016

= Domestic s Others

Domestic 2,198,680 2,472,264 2,558,726 2,671,039
Non Commerical 14,055 15,179 16,155 16,717
Commerecial 13,297 13,096 14,955 15,899
Industrial 36,409 37,498 40,265 41,825
Water Supply 860 834 1,141 1,266
Irrigation 53,165 51,520 71,845 77,066
Street Light 2,590 2,878 2,774 2,813
Temporary Supply 619 768 726 733
Transport 44 51 1 44
Temple 3,529 3,857 4,048 4,181
Non Domestic - - - -
Entertainment - - - -
Community Sales 1,161 1,207 1,377 1,459
Bulk Supply to India 5 4 2 1

Total Consumers 2,324,414 2,599,156 2,712,015 2,833,043
Growth% 13% 12% 4% 4%

* Provisional Figures (Subject to Audit)

> jiitd wcs ! wemb|d)er |

3909641

3574226

3257 - -
57814 —
-
I l | |
td
4

2017 2018 2019

Total Consumers =@ = Growth%

0.14
4528411

4217710
0.12

0.1

0.08

0.04

Consumer Growth %

0.02

2020 2021*

| caegoy | 2012 | 2013 | 204 | 2015 | 2016 | 2017 [ 2018 | 2019 | 2020 | 2021+ |

2,796,621 3,061,709 3,355,830 3,657,887 3,933,574 4,208,208
17,732 19,257 21,094 23,493 26,011 29,010
17,191 18,860 21,716 25,746 29,522 32,321
43,639 46,345 48,800 52,697 55,888 60,782
1,426 1,675 2,063 2,460 2,960 3,494
83,283 98,626 111,493 131,935 152,485 174,917
2,829 2,935 3,010 3,266 3,726 4,577

883 1,070 1,520 1,682 1,577 1,817

43 44 44 40 43 51

4,391 4,673 5,182 5,890 6,611 7,481

3 977 1,735 2,735 3,260 3,678

5 45 107 150 170 192

1,537 1,597 1,631 1,659 1,882 1,882

1 1 1 1 1 1
2,969,576 3,257,814 3,574,226 3,909,641 4,217,710 4,528,411

5% 10% 10% 9%

faga | rdaies g |

8%

7%




If we follow the consumers growth patterns from the chart
aspublished byNEA, it reveals that the average consumers'
growth is 8.5 % over the last ten years from 2011 to 2020
and the total number of electricity consumers till 31st
Ashadh is 45,28,411 and Rural electricity community
users are 5,50,000. The total number of consumers is 50,
78,411 till date. The number of consumers has increased
by 1984044 from 2011 and reached to 3933574 in 2020
in domestic sector alone. The second highest electricity
consumers are in irrigation sectors and the third highest
consumers are in industrial sectors. The highest electricity
consumers' growth was 13% in 2012 and lowest was 4%
in 2014/15. From the chart, we find that the consumers’
growth trend is downwards and it is only 8% in 2020 as
compared to 9% in 2019.

However it is to note that over the past few years Nepal
Electricity Authority and Society of Electrical Engineers
Nepal have started observing the safety day jointly on
26 Chaitra every year not only in the NEA distribution
centers but also managing electricity safety awareness
programs for the public too in different parts of the
country. The consumers have felt that this is a good

beginning and it should continue in future towards
empowering the technicians, engineers within or out
of NEA and consumers at large about electrical safety
awareness campaign. This could be also one of the
reasons why there is a decreasing trend now in electrical
related hazards in NEA despite there is a substantial
consumers growth and have more access of electricity
even in rural community users.

If we can organize such kind of programs in education

institutions and public on regular basis, we can save
lives and also money which NEA is paying millions of
Rupees to the electrical victims. As everyone is aware
that organizing a Safety day once a year is definitely
not enough unless the top management is committed
for the enhancement of safety and enforcement of
electrical safety protocols. We generally find high words
and find strongly stress the importance of safety by the
concerned ministers and top management officials in
the seminar, and safety related workshops, but they do
not realize that they lack safety inspectorate in their own
institutional mechanisms like the one in neighboring
countries.
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With more and more power projects are underway
and more Nepalese people having greater access to
electricity, there is likely hood of more electrical related
accidents. To minimize such accidents, the government
owned NEA, DOED needs to review its organization
structure and electrical safety inspectorate, inspection
be given due recognition.

The following recommendations are being made in this
regard,

+Electrical safety committee comprising of stake
holders MOE, NEA, DOED, Electrical manufacturers,
like minded Societies, electrical entrepreneurs and
contractors be formed to prepare the report and need
gap analysis on where we stand and where we wish
to reach in regard with electrical safety so that all
institutional mechanisms can be restructured on the
basis of the report and findings.

Establish and offer the inspectorate directorate a full
autonomy so that defaulting agencies will be dealt with
rigorous task to give electrical safety a top agenda.

DOED’ electrical inspectorate be strengthen in
with  full-fledged
man power with the task of mandatorily publish the

electricity inspection sections

reports of the project related accidents along with other
inspection activities.

Accidentsofboth publicand NEA staffaretobe published
in the NEA/DOED annual report and electrical safety
wings on directorate level be immediately established in
central and division level all seven provinces.

The safety day should be observed every year not only
by the electricity providers but also the public at large.
To raise awareness regarding the safe use of electrical
equipment, one should organize public awareness
campaign, review the safety status and achievement and
launch new programs as deem necessary.

In cooperation with Nepal Bureau of Standards
and Metrology, NEA, a national code of Safety and
construction standards should be prepared and
implemented.

All the construction works requiring in the electrical
projects should be certified by the electrical safety
engineer prior to supply the new line connections as

> jiffld wcs ! web|d)s

well as system up-gradation, enhancement etc. The
NBSM should also certify the Nepalese products with
Nepal Standard for those who met the product safety
criteria.

Safety inspectors should be appointed by the concerned
ministry not only in DOED but also in each and every
Government offices, agencies like NEA, municipality
and so on. The electrical safety inspectors should be
Government certified professionals having a special
electrical safety related training and safety audit
certificates with greater autonomy of power so as to
stream line the safety related issues.

Cooperation and coordination among various
Government and private entities like NEA, DOED,
NTC, Water supply and sewerage, road department
is absolutely necessary to promote safety and mitigate

such preventable accidents.

Safety related workshop, seminars should be held by the
utility on regular basis in all the provinces whereby more
and more professionals and public could participate
and be able to motivate public at large so as to raise the
awareness on the issues of safety.

The concerned department has to revise and update
the building electrification codes as earliest as possible.
It was prepared almost two decades ago and it needs
revision and restructuring as per the 21% century
requirements. Similarly, there is a need of revision of
construction standards in NEA and also implement
safety standard by installing safety wings just to start
with the safety inspectors.

The Government should make an electrical Contract Act,
Policy and should practice its effective implementation
as immediately as possible so that a safe electrical design
and installation works could be performed in line with
the contract Act, regulation and standard. As such there
is not such body or a mechanism in place in the country
whereby the electrical related construction could be
checked, monitored and validate. The existing civil
contract Act is meant only for the purpose of regulating
the civil construction which can be justified by its
clauses. It does not reflect any electrical contracting
jobs. In such scenario, we cannot expect a safe electrical
installation so as to ensure a safe electrical installation.
Therefore there is a dire need of electrical contract Act
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in Nepal. The use of Residual Current Circuit Breakers
should be mandatory and it is guaranteed by the
contract Act and local regulations in some of the key
areas such as in Government building, commercial and
industrial premises.

means of increasing safety. The process based initiatives
augment the work process to reduce the likelihood of
injury. Especially in the electricity utility like NEA, there
is need of both safe behaviors with safe work process
culture where everyone will be actively involved in the

safe working practice.

As we know that electricity service provider is a
customer focused organization and has a duty to protect ~ References:

the people, employees, and mitigate the unsafe effects . . .
% IEEE Recommended practice for protection and

coordination of Industrial and commercial power
system

of electricity operation. In this regard, there is a need
of Professionals’ and consumers' safe working habits to
avoid accidents as far as possible. Despite consumers
more access of electricity and the rate of electrical < Bulletins, Digest and safety bulletins as published
accidents are on decreasing trend now, the electrical by Society of Electrical Engineers Nepal(SEEN)

related accidents that one gets to read in the newspapers . o ) ) ) )
% The Missing Link ~Guide on electrical safety in LV

as shown in the newspapers cutting remind us that
system

there are many things still undone for the electrical

safety both for public and NEA staff. % Electrical technical Data Book- published by Nepal

Electrical Contractors' Association (NECA)
Generally there are two schools of thoughts on safety
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initiatives. Those that are behaviorally-based and those NEA yearly reviews, publications and feedback

that are process based. Those that are behaviorallybased
approach seek to change the way an employee acts as a
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Director, NEA

ABSTRACT

Some forms of power trading like exchange between
Nepal and the Indian states of Bihar, Uttar Pradesh and
Uttarakhand of India have been existing since long past
in the form of exchange at different voltage levels under
the bilateral mechanism called the Power Exchange
Committee (PEC). However, the PEC became less
functional after many of its issues fell under the Joint
working group (JWG) and the Joint Steering Committee
(JSC) headed by the Joint Power/Energy Secretaries
and the Power/Energy Secretaries respectively as
provisioned in the Power Trade Agreement, popularly
known as PTA signed between the two countries in
2014. Despite the PTA and many other collaborative
efforts, conventional mindsets and hesitation against
power trade still prevail in these countries and need to
be gradually faded away through building a climate of
trust and cooperation at Government levels. Not only
Nepal and India, but also the region as a whole should
derive benefit from regional energy integration, for
which India needs to play a pivotal role and regional
institutions such as SAARC, SAFIR and BIMSTEC
may create an enabling environment for the same.
There has been a notable advancement in the cross
border power trading after India took the lead role in
formulating Guidelines, Regulations and Procedure
from 2016 to 2021 in this regard. India is appreciated
by the neighbouring countries for initiating the course,
but it is not enough. In fact, cross border power trading

> jiffld wcs ! web|d)s

Unmasking Policy Sinkholes in
India’s Initiatives towards Cross
Border Power Trading for
Long-Term Indo-Nepal
Solidarity in Power Sector

should cross all borders - land and sea - irrespective of
any nations and nationalities which may be involved
in generation, transmission and trading businesses
of electricity including investment or ownership in it
directly or indirectly. It is imperative that the policy
documents of India in cross border power trading
should undergo review in order to remove its still-
prevailing restrictions attributable to some forms of
national interest or strategies.

KEYWORDS: Power Trade, Exchange, Guidelines,
Regulations, Procedure, Policy, Designated Authority

1. Background

India introduced a new policy in 2016 in cross border
power trading with its neighboring countries which
had hoped that India’s initiatives would be a big boost
to remove the uncertainty and skepticism looming over
the effectuality of bilateral cooperation in power sector
for years. It was the “Guidelines on Cross Border Trade

of Electricity” and was obviously considered a sequel to
the Agreement on Electric Power Trade, Cross Border
Transmission Interconnection and Grid Connectivity
signed between Nepal and India on October 21,
2014 emphasizing on the free, unrestricted and non-
discriminatory power trading between Nepal and India.
Nonetheless, the uncertainty hung over the policy and
the neighbouring countries feared that their confidences
in bilateral, sub-regional and regional power trading
may be compromised by its enforcement. It’s great to
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recall that Nepal did not decline to come forward with
its comments and feedbacks for ameliorating it in all
respects where it seemed to have restricted free and fair
power trading by fostering strategic concerns of India. It
was widely asserted by Nepal, too, that the policy simply
needed to be changed.

Though not very promptly, India probably heard our
voices and concerns and replaced the earlier policy
document by a new one called “Guidelines on Import/
Export (Cross Border) of Electricity — 2018” which
seemed to be more favorable to us and also captured
the spirit of the Power Trade Agreement signed between
Nepal and India to a larger extent. The move was
appreciated by the neighboring countries, but the clouds
of skepticism did not flee completely. Its implementation
further required the framing of regulations by Central
Electricity Regulatory Commission (CERC) and
Procedure of the Designated Authority by Central
Electricity Authority (CEA).

After a few months, the central regulator of India,
CERC, issued the “CERC (Cross Border Trade of
Electricity) Regulations, 2019” and, after more than two
years spent with multiple requests by Nepal at JWG/
JSC forums, even consolidated by the Note Verbal
from the Ministry of Foreign Affairs, Government
of Nepal, Central Electricity Authority (CEA), the
Designated Authority (DA) of India for cross border
power trade, issued the “Procedure for approval and
facilitating Import/ Export (Cross Border) of Electricity
by the Designated Authority” on February 26, 2021, as
approved by the competent authority in the Ministry of
Power, Government of India.

This Procedure finally led to the operationalization of
the “Agreement for Power Trading through Exchange
Markets” signed with the Indian power trader, NTPC
Vidyut Vyapar Nigam Limited (NVVN), on April 22,
2019 for day-ahead power trading in Indian Energy
Exchange (IEX) and Power Exchange India Limited
(PXIL). NEA became the first client member of the
Indian Energy Exchange (IEX) and started commercial
transaction for the purchase of power from its day-
ahead platform since May 1, 2021. In fact, NVVN
purchased power for Nepal Electricity Authority (NEA)
through IEX on the earlier date, April 19, 2021, and
with this, India launched the cross border power trade
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on its largest Exchange platform towards building an
integrated regional power market with Nepal as the first
entrant to it in South Asia.

Nepal has been using the Dhalkebar-Mujaffarpur 400 kV
Transmission Line, the first high voltage transmission
interconnection between Nepal and India, for power
purchase through the IEX in addition to bilateral mode.
Besides the power purchase, NVVN has also applied for
the day-ahead power export through the IEX by using
the same transmission line on behalf of NEA and the DA’s
approval is awaited in this regard. NEA has authorized
NVVN to act on behalf of NEA for these transactions
since a Nepalese entity cannot directly be an applicant to
the DA for obtaining approval to participate in import/
export of electricity as a participating entity as per the
Procedure of the DA.

2. Guidelines on Cross Border Trade of
Electricity, 2016

Ministry of Power, Government of India, issued
Guidelines on Cross Border Trade of Electricity on
December 5, 2016 in order to facilitate and promote the
crossbordertrade ofelectricity with greater transparency,
consistency and predictability in regulatory approaches
across jurisdictions and minimize perception of
regulatory risks. It, however, seemed that this was not
all about non-discriminatory power trading in any way.
There were big rooms for doubts and criticism in it.

Some of the provisions stipulated in the Guidelines
are stated below:

% Regulation framed by CERC shall be binding
on all the participating entities.

% Cross border trade shall be governed by the
policies of the respective countries.

% Electricity trade shall be involving issues of
strategic, national and economic importance.

% Eligible Participating Entity(ies) - with one
time approval of the DA

% Import by Indian entities - from Gol
funded or > 51% Indian owned Projects

% Import by Indian entities- from 100% Indian or
100% GoN owned/controlled Projects
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+ Import by Indian entities - from traders in Ne-
pal with > 51% Indian ownership

% Export by Indian PSU  -if surplus capacity is
available and certified by PSU

% Other participating entities - on approval of the
DA on case to case basis

% Coal based Indian plants- eligible for export
only if surplus capacity is certified by DA

% Developers of neighbouring countries participat-
ing in power trade required to submit technical,
commercial and financial information to CEA.

¢ Tariff for import by India -through competitive
bidding

- hydropower maybe determined
by CEA if approached through GoN

¢ Tariff for export by India - as mutually agreed
or through competitive bidding

% Generators may, if required, develop transmis-
sion lines to the pooling station at their cost.

% Transmission access priority - to be determined
by CTU

% Transmission charges, scheduling, etc. - as per
CERC regulations.

% Ministry of Power, Gol - to notify Nodal Agen-
cy for settlement of grid operation-related
charges.

The Guidelines considered electricity trade as involving
issues of strategic, national and economic importance.
The following eligibility criteria as per the Guidelines
invoked criticism from the neighbouring countries
regarding power export to India:

% The generation projects should be owned or
funded by Government of India or by Indian
Public Sector Units or by private companies
with 51% or more Indian entity (ies) owner-
ship. It clearly required us to seek and prioritize
Indian investment in the Nepalese hydropower
projects to qualify them for exporting power to
India. Also, private generating companies were
required to form JV with Indian companies as
majority equity holder.
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The generation projects should comprise 100%
equity by Indian entity and/or the Government/
Government owned or controlled company(ies)
of neighbouring country. The generation proj-
ects developed by domestic IPPs would not be
eligible to export power to India under these
criteria. Of course, Government or Govern-
ment owned/controlled entity alone like NEA
will not be able to make sufficient investment
in the capital-intensive hydropower projects.
This provision also prevented the neighbour-
ing countries like Nepal from building big size
projects which requires huge investment.

Likewise, the Guidelines also prevented the Indian
power trading companies except Indian distribution
companies and Public Sector Undertakings from
exporting power to neighbouring countries. Further,
India expressed so much concern to the equity pattern
of the participating entity that any change in the
pattern after obtaining the Indian approval would
require to obtain fresh approval. The Guidelines did not
acknowledge the Nepalese power trading companies
having more than 51% entity ownership to export
power to India. The Indian policy was also interpreted
as India’ reaction to perceptions of increased Chinese
investment and influence in the energy sectors of its
neighbouring countries. In a nutshell, the provision of
Article-IV (b) of PTA signed between Nepal and India
to allow the authorized/licensed electricity producers/
buyers/traders of each country to engage in cross border
power trading was grossly violated in the Guidelines.

This Guidelines has already been superseded by the new
one issued in 2018.

3. Guidelines on Import/Export (Cross Bor-
der) of Electricity - 2018

On December 18, 2018, the Ministry of Power issued
a seemingly anodyne memo setting the rules for
the power transfer across South Asian borders. It is
considered as a startling departure from previous
stance. It is important not only because it leads the
cross border power trading in progressive directions,
but also because it is the course correction in the form
of a response to backroom pressure from neighbouring
countries, particularly Bhutan and Nepal. It gave the
impression about India that it has acknowledged the
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economic interdependency through cross border power
trading in the South Asia region. The new Guidelines
also allowed tripartite power trading arrangements
by routing the power generated in a country over the
Indian territory to the third country, enabling Nepal to
trade power with Bangladesh, too.

Also to be recalled at this point of time are the talks
between Hon. Barshaman Pun, the then Minister for
Energy, Water Resources and Irrigation, Government
of Nepal and Hon. R K Singh, the then Minister of
State (Independent Charge) for Power and Renewable
Energy, on February 11, 2019 at New Delhi about the
new Guidelines issued by India. The Minister from
Nepal had expressed in this meeting that this is going
to be a milestone not only for Nepal-India power
cooperation but also in promoting regional cooperation
in power sector and further hoped that the Guidelines
will come into operation soon. However, though CERC
Regulations were issued within a few months, the
cross border power trading Procedure as the conduct
of business rules — India seemed visibly reluctant to
it - took almost a couple of years for its issuance. This
abnormal delay in the issuance of the Procedure gave
rise to skepticism among the neighboring countries
whether India was willing to start the cross border
power trading without any restrictions.

Though India re-issued the Guidelines on cross border
power trading with less restrictive tone than before, it
did not incorporate the much-awaited policy provision
of energy banking despite several requests made by
Nepal for it at various meetings including PEC/JWG/
JSC. The seasonal complimentarity of demand and
supply of electricity that exists in Nepal and India makes
energy banking a highly suitable model to benefit both
counties as Nepal’s predominantly hydropower system,
further dominated by Run-off-River hydropower plants,
generates surplus energy in its wet season months from
June/ July to September/October, whereas electricity
demand is very high in India during these months.
Similarly, Nepal’s electricity demand in dry season can
be fulfilled through the import of the same power from
India, benefitting both the countries by virtue of power
transaction in the mode of energy banking which
prevails among various States of India.
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After the Guidelines was issued, the Minister from
Nepal in the above mentioned courtesy meeting in his
Delhi visit had highlighted the importance of energy
banking to Nepal and the Indian counterpart’s reply
was like this: “Energy banking will require regulation.
My understanding is that such banking is possible only
after your generation capacity exceeds demand. We will
have to look at the terms and conditions of banking that
includes pricing. Do we go by identical pricing model or
price of the day model? We need to be clear on that.” Later
on, after Nepal learnt that energy banking between the
two countries is not possible until it is incorporated
in the policy of India, i.e., cross border power trade
Guidelines, Nepal has been requesting India for the
same in the subsequent JWG/ JSC meetings in addition
the 6™ JC meeting.

In fact, India’s actions are shaped not by the merits of
policies alone but also by the looming geo-political
events among us so far as regional connectivity and
seamless power transfer are concerned. Nonetheless,
policies have profound consequences in shaping any
country’s actions. In this sense, the Guidelines issued
by India can be a window to pass big initiatives which
the neighbouring countries of India may prefer to
see in cross border power trading ahead. It is only
a cruder tool unless it is under execution and well
tested - the execution requiring associated Regulations
and Procedure to be in place. That's why we must be
particularly mindful to ensure that the new version
of the Indian Guidelines is not intended to invoke the
forgotten paths like restrictions in funding or ownership
of the power projects and in equity pattern of the trading
companies again. This should be reason enough to move
forward for analyzing how its words sound and whether
they bear any foul smell for future. Since South Asia
enjoys the natural luxury of enormous and invincible
resource endowment for power generation, India
should reconfirm itself that the Guidelines has offered
enough justice to it and prompted the neighbouring
countries to reassess their futures tinted with huge
economic transformation through the generation and
transmission of electricity. Lets be familiar with how
the Guidelines on Import/Export (Cross Border) of
Electricity — 2018 goes:

7

% Objectives: They cover four areas, namely, fa-
cilitation of power import/export, transmission
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infrastructure, regulatory mechanism and grid
operation. Here, it’s important to point out that
a collaborative approach in harnessing diverse
natural resources in the neighbouring countries
has been a missing element while laying objec-
tives. Without investments, electricity cannot
be produced and hydropower development
requires huge investments. And, of course, in-
vestment is investment irrespective of sources
where it comes from. In the earlier version of
the Guidelines, objectives comprised meeting
demand of participating entities by utilizing
available resources in the region. It was an es-
sential objective except that India’s involvement
in generation projects or trading companies
of the neighboring countries should not have
been mandatory as eligibility criteria for ex-
port of electricity from these countries. India
removed this objective regarding resources in
the new policy document.

Import/Export Routes: The Guidelines has
allowed import/export of power through bilat-
eral agreements between two countries, com-
petitive bidding, mutual agreements between
two entities and tripartite agreements involving
Government of India, Government of power
importing country and Government of power
exporting country.

Transaction Approval: The proposal for power
import/export needs approval of the Designat-
ed Authority. Concurrence of Government of
India required before the said approval makes
the process unnecessarily lengthy because there
is no time limit for the approval by the Minis-
try of Power. The reason behind is cited in the
Guidelines as international relations involved in
the cross border trading of electricity. However,
it may give space to affect power trading under
geopolitical anxiety among the countries in the
region which are often subjected to some kinds
of ups and downs in relations. Of course, geopo-
litical factors should not be allowed to besmirch
the spirit of seamless power trading. Politics and
electricity should not dwell together.

Eligibility Criteria for Import by India: The
present Guidelines does not prevent investment
in generation projects from any countries. It
does not require the generation projects to have
ownership or funding from the Indian sources
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(Government or PSU or Indian entities) as it
was one of the eligibility criteria in the earlier
version. As per the present version, permission
to export power to India from the generation
projects located in the neighbouring coun-
tries by the respective Governments and the
approval of the Designated Authority of India
are enough. Indian entities are allowed to im-
port the power from the generation projects of
the neighbouring countries directly or through
Government or Government company or a li-
censed trader of that country. The present pro-
vision gave the impression that India changed
the mindset this time by hearing the concerns
of its neighbouring countries.

Eligibility Criteria for Export by India: Gen-
eration companies or distribution companies
can export power to neighbouring countries
directly or through a licensed Indian trader af-
ter obtaining the DA’s approval as per the new
Guidelines. In the earlier version, only distribu-
tion licensees and PSUs of India were allowed to
export power to neighbouring countries. Any
coal-based thermal power projects other than
PSUs in India could be eligible for export ear-
lier, but the new Guidelines has barred linkage
coal to be used for power export as it is cheaper
than i-coal (imported coal), e-coal (spot e-auc-
tion coal) and c-coal (coal from commercial
mining) which will be used for power genera-
tion to be exported to the neighbouring coun-
tries. Though it looks natural that India intends
to provide electricity generated at cheaper cost
first to its people, this coal-based restriction has
not been able to convey positive message to In-
dia’s neighbours.

Right to Import/Export: Although the Guide-
lines has stipulated that approval for import/
export of electricity shall be granted by tak-
ing into account available generation capacity
and demand, Government of India reserves
the right to import/export electricity from/to
neighbouring countries for reason of larger pol-
icy interests. This statement is vague and clearly
consists of duality since it may be interpreted
positively or negatively depending on what the
Government of India wishes for as if import/
export of electricity would be at the mercy of

India.
I Rgo sdafis b ﬂ




®

< Inter Government Agreement (IGA): As per
the Guidelines, approval of the Designated Au-
thority will not be necessary where import/ex-
port is taking place under the IGA signed by
India and neighbouring countries. However,
the IGA is required to be project-specific and
the tariff, whether import or export of elec-
tricity, can be mutually agreed. Under this ar-
rangement, if the tariff has been already been
determined through G2G negotiations includ-
ing under the IGA, the tariff for import/export
shall continue to be decided through G2G ne-
gotiations. This provision may also be applied
in the days to come in relation to the power
import by Nepal from Bihar, Uttar Pradesh and
Uttarakhand States of India under Nepal-India
Power Exchange Committee, a historic G2G
mechanism long existing between the two
countries. Since January 1988, this Commit-
tee is functional in power exchange at 11 kV,
33 kV and 132 kV voltage levels including the
associated tariff decision since 1998 between
these Indian States and Nepal. Though PEC
has continued working till date even after the
set up and functionality of Joint Secretary/Sec-
retary-level bilateral committees, JWG/JSC, it
seems that concerns may be raised in the pres-
ent context whether PEC should continue and
why JWG/JSC should not prevail over PEC
which was born before PTA came in 2014. The
present Guidelines has allowed continuity for
the tariff negotiation at Government level but it
may be further discussed in this regard whether
this task should be transferred to JWG/JSC or
continued at PEC .

% Tripartite Agreement: The Guidelines has
incorporated the provision of tripartite agree-
ment between India and the two neighbouring
countries which would like to undergo power
trading. This provision has paved the way for
Nepal-Bangladesh power trading. As per the
Guidelines, its steps shall be as follows:

»  Step I: Tripartite Agreement to be signed
by the concerned countries with India at
government level

»  Step II: Transmission Agreement to
be signed by the participating entities
(being involved in power trading) with
the Power Grid Corporation of India
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Limited (PGCIL), which is the Central
Transmission Utility (CTU) of India, for
obtaining transmission corridor access
within Indian territory

»  Step III: Concurrence from Government
of India and necessary regulatory
approvals to be obtained by PGCIL for
the construction of transmission system
across the territory of India under cross
border trade of electricity (CBTE)

4. Applicability of Tripartite Agreement
among Nepal, Bangladesh and India

Arguments have been expressed by power sector critics
whether the present Guidelines can be interpreted
to have allowed dedicated transmission system from
one country to other country across India. The
Guidelines has not spelled anything out about the
dedicated transmission line except that in the case of
Indian power plants exclusively supplying power to
neighbouring countries. However, it has been clearly
stated that technical and strategic considerations will be
kept in view for allowing this, too, even as the Indian
generating stations and the Indian entities are involved
in the transaction.

In this context, it is hard to believe that India may allow
Nepal and Bangladesh to build dedicated transmission
system between the pooling stations of these countries
by using the Indian territory- the Siliguri corridor
comprising a narrow stretch of land of about 60 km
length and 22 km width, also known as the Chicken Neck
that connects Nepal and Bangladesh since this corridor
is considered to be India’s one of the strategic interests.
That is why the Guidelines has not forgotten to mention
‘strategic considerations’ while talking about dedicated
transmission system for power export from a specific
Indian power station to the neighbouring countries.
Further. It is to be noted that the DAs procedure
has defined the dedicated transmission system that
rules out its possibility for generating projects of the
neighbouring countries.

Nevertheless, at the time when the tripartite agreement
is signed, Nepal and Bangladesh can request India for
building a dedicated transmission line by expressing
their full commitments that while building such a line
through the Indian territory, they shall neither harm at
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any cost the strategic concerns of India nor get involved
in any activities triggering the Indian anxiety concerned
with the strategic matters of this corridor. Although this
will be a shortest route between the Nepalese border and
the Bangladeshi border for a dedicated transmission
line to be built, the chance of getting India’s consent for
it looks quite slim because India’s intelligence agency is
known to be closely observing Nepalese, Bhutanese and
Bangladeshi activities in this corridor and an attempt
to reach a free-trade agreement through a tripartite
discussion for the facilitation of the movement of goods
across the Siliguri corridor of India has already ended
in a fiasco in 2002. However, the new attempt to have
Indian concurrence under the CBTE Guidelines in the
present context will not for the movement of goods but
merely the transfer of electricity. Nepal and Bangladesh
may put their arguments in light of the para 8.2 and
para 8.3 of the Guidelines that the provisions have not
prevented them for building a direct transmission line
between the pooling stations of the respective countries
through a pooling station in India.

The Nepali side, during the 8" meeting of the power/
Energy Secretary-level Joint Steering Committee (JSC)
on Cooperation in Power Sector held on 11 December,
2020, had enquired whether Ministry of External Affairs
(MEA) of India made any plans to convene a tripartite
meeting among India, Nepal and Bhutan regarding
exchange of power between Nepal and Bangladesh
through Indian grid as agreed in the 7 JSC meeting. In
reply to the same, Indian side stated that such a meeting
was beyond the remit of bilateral mechanisms and it
may be discussed by the External Affairs Ministries of
India and Nepal separately. But it should be noted that
JWG/JSC are the bilateral Committees created under
the PTA related to the cross border power trading
and the tripartite agreement is an inbuilt provision of
the Guidelines on Import/Export (Cross Border) of
Electricity-2018 issued by the Ministry of Power itself.
For these reasons, the Indian statement expressed in the
8™ JSC meeting seems a contradiction to its own policy
document. Of course, a tripartite agreement cannot be
possible without a tripartite meeting. That’s why Nepali
side emphasized the need for concluding a tripartite
arrangement between Nepal, India and Bangladesh for
export of power from Nepal to Bangladesh even during
the 6" meeting of the Foreign Minister-level Nepal-India
Joint Commission (JC) held in New Delhi on January
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15, 2021 and the Indian side replied that the provisions
in this regard already exist in the Guidelines on Import/
Export (Cross Border) of Electricity-2018. It clearly
shows that the two Foreign Ministers have no objection
to proceed for the tripartite meeting between the three
countries on the subject matter already incorporated in
India’s policy document in the form of the Guidelines.

It is important to recall here the meeting of the Second
Joint Technical Team (Transmission) between Nepal
and Bangladesh held on December 9-10, 2019, in
which both sides had proposed the shortest route of
the dedicated transmission system for power trading
between Nepal and Bangladesh connecting Anarmani
in Nepal to Pachagarh/Thakurgaon in Bangladesh over
the Indian territory. During the meeting, Bangladesh
also stated that Purnea (India) will be the most suitable
point from which power transmission to Bangladesh is
feasible due to the short distance of about 105 kilometre
only. But this may be proposed when Bangladesh
will get synchronous grid connection with India.
Consequently, the transmission link between Purnea
(India) and Bangladesh-India Border point is possible
to be connected up to the planned 230 kV Purbasadipur
substation in Bangladesh.

5. Procedure for Approval and Facilitating
Import/Export (Cross Border) of Elec-
tricity by the Designed Authority, 2021

Nepal side stated in the 7% meeting of JWG on Nepal-
India cooperation in Power Sector held on October
14, 2019 in Bengaluru, India, that the approval of the
Procedure of DA at the earliest is very important to start
the transaction in the Indian power exchanges, whereas
Indian side informed that the Procedure was under
active consideration and was expected to be notified
shortly. However, as it was not issued ever after almost 4
months, the Ministry of Foreign Affairs of Government
of Nepal sent a Note Verbal on February 12, 2020 to the
Embassy of India in Kathmandu stating that it would be
appreciated if the Embassy of India could kindly transmit
the same to the appropriate authorities of Government
of India. Furthermore, in the 8" JSC meeting held on
December 11, 2020, Nepal requested India again for
the expeditious approval of the Procedure as Nepal is
expected to be power surplus in the monsoon season.
NEA had also communicated its views/suggestion on
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the draft Procedure to the DA of India on July 14, 2019

for incorporating them into its final version.

Finally, it was issued by the concerned authority of India
on February 26, 2021, but the apprehension expressed
by the neighbouring countries, while appreciating the
new Guidelines, whether India was sincerely willing
to allow the power export to India as per the new set
of eligibility criteria instead of those stipulated in the
2016 - version came true. The eligibility criteria for
import of electricity by Indian entities, i.e., export of
electricity from the neighbouring countries, in the
Procedure issued is different from what they were
mentioned earlier in the draft version of the Procedure
and is also against the spirit of the PTA and the words
of the Guidelines. As per the eligibility criteria, the
generating company for power export to India should
not be owned, directly or indirectly by any natural/legal
personality(ies) whose effective control or source of
funds or residence of beneficial owner, is situated in/a
citizen of a third country with whom India shares land
border and that third country does not have a bilateral
agreement on power sector cooperation with India.

The provision of the Procedure without taking the name
of any countries prevents Nepal for exporting power
from the projects built under the Chinese investment. It
is to be noted that there are many hydropower projects
at different phases of development in Nepal associated
with the Chinese investment and the power generated
from these projects does not fulfill the eligibility criteria
for export to India because China, which shares land
border with India, does not have a bilateral agreement
on power sector with India. It will have tremendous
negative impact on the hydropower development of
Nepal, if not corrected by India, and, as such, Nepal is
bound to review many of its policies including those
associated with license, Grid Connection Agreement
and PPA. Further, Nepal and India have been planning
to build several high voltage transmission lines between
the two countries in various time-frames under the
cross border transmission master plan, but if the power
from certain generating plants only can flow through
these lines due to the restricted eligibility criteria of
generating companies or projects, it will not justify
the huge investment in the cross border transmission
infrastructure in the years to come.
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There are only two ways to avoid the above criteria:

% The provision may be relaxed through consul-
tation by the DA with Ministry of Power and
Ministry of External Affairs, Government of
India.

¢ The provision will be inapplicable if the power
export is taking place under the IGA and the
Indian entity nominated by the Government of
India is importing this power by signing PPAs
with DISCOMs. However, this does not hold
true for the power trading in Indian Power Ex-
changes.

6. Conclusion

Government of Nepal is required to request Government
of India for the review of the “Procedure for approval and
facilitating Import/ Export (Cross Border) of Electricity
by the Designated Authority” as the eligibility criteria
for the generating company/ project of the neighboring
countries to export power to India are not favourable to
Nepal from the perspectives of hydropower development
and cross border power trading. As the Guidelines on
Import/Export (Cross Border) of Electricity-2018 has
incorporated the provision for power trading through
IGA, Nepal should benefit from it. Further, wet season
power surplus and dry season power deficit of Nepal
can be managed by using the day-ahead transaction in
the Indian Power Exchanges. The shortcomings of the
Guidelines and the DAs Procedure may be overcome
during their execution by creating the atmosphere of
mutual trust and cooperation between the two countries
at political and bureaucratic levels.
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Nava Raj Ojha
Director, NEA

Background

Established in 1911AD in the name of Bijuli Adda, the
government-owned electricity utility has reached to
present structure of Nepal Electricity Authority after
passingthestagesof several formsand reformsindifferent
time intervals. During the establishment in the current
structure in 1985, Nepal Electricity Authority was the
only utility in the country responsible for constructing
and operating the Generation, Transmission and
Distribution system. After implementing the Electricity
Act in 1991, Private companies came into the
generation sector as Independent Power Producers
(IPP). Presently out of 1333MW total power connected
to the national grid, 696MW is being contributed by
IPPs. The Electricity Act has also opened the door to
the transmission and distribution sector. However,
no private company entered into these sectors due to
their complex nature and the involvement of multiple
stakeholders. In the year 2015 Government has
established a company to construct and operate the
transmission lines, namely Rashtriya Prasharan Grid
Company Limited (RPGCL), which is studying several
transmission lines. The distribution sector is taken care
predominantly by Nepal Electricity Authority except
few small areas where Butwal Power Company and
some isolated generators are supplying. Hence, Nepal
Electricity Authority is only a dominant player in the
field of electricity distribution.
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Construction of Under
Ground Distribution System —
Benefits and Challenges

Present Status

The distribution system in the country has an overhead
system with bare ACSR (Aluminium Conductor Steel
Reinforced) conductors of different sizes. In some
areas, ABC (Aerial Bunched Conductor) is also being
used mostly to control the pilferage of electricity and
to improve the safety of general public and operation
& maintenance personnel. NEA had implemented
undergrounding of electric cables in very limited areas
of Kathmandu city (New Baneshwore, Durbar Marg
etc.) in the past to enhance the beautification of the
city. In the meantime, all major cities of the world have
already adopted the underground distribution system to
improve the aesthetic view of the city, improve the safety
of common people and those involved in the operation
of the network and increase the quality and reliability of
the power supply. NEA has also realized that the time
has come to switchover to an underground distribution
system from the existing overhead system. So, NEA
considered starting implementation of underground
LT and HT network from the national capital city
Kathmandu and requested development partner Asian
Development Bank (ADB) to finance the project.
ADB agreed to provide the loan for it. Hence, process
of rolling out the underground distribution network
on a large scale started in July 2017 with financial
assistance from the Asian Development Bank (ADB).
In the first phase, NEA invited two bids to construct the
underground distribution network in different areas of
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Maharajgunj, Ratnapark and Baneshwor distribution
centers. The contractor M/S KEI Industries, India, got
the contract and now working in these areas.

Further, In May 2019, NEA invited another bid for the
construction of underground distribution network
in different areas of Kuleshwor, Kirtipur, Baneshwor,
Balaju and Jorpati Distribution Centers. The contract
agreement was signed with M/S Larsen & Toubro
Limited, India, on June 24, 2020, and the contractor has
just started the construction works. Similarly, NEA has

recently signed the contract agreement on June 4, 2021,
with the contractor M/S Tata Projects Limited, India,
to construct underground distribution networks in
different areas of Lagankhel, Pulchowk, Bhaktapur and
Thimi Distribution Center of Lalitpur and Bhaktapur
districts. Furthermore, Bharatpur and Pokhara are the
two cities outside Kathmandu valley where NEA has
considered constructing an underground distribution
network in the first phase after signing the contract
agreement with the successful bidder for which bid
evaluation is going on at the moment.

Inauguration of underground works by Former Prime Minister KP Sharma Oli in Maharajgung, Kathmandu.

In all the above projects, along with the undergrounding
of the
distribution system is also included, for which optical

distribution network, automation of the
fiber is being laid in parallel with HT and LT power
cables. Optical fiber connection to the equipment and
Distribution Command & Control Center, whichisbeing
constructed in the premises of Load Dispatch Center to
achieve proper communication for control and to know
the status of the equipment from/to the Distribution
Command and Control Center is the important feature
of the underground system. Hence, the embedding of
the optical fiber and associated accessories along with
power cable will help the distribution system to be
transformed into the automated distribution system.

Benefits of Underground Distribution System

% Aesthetically much more pleasing than the
overhead system

% Safety: eliminates hazards of electrocution due

to breakage of overhead lines
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% Less susceptible to severe weather impacts like
heavy wind, rain etc. hence more reliable than
overhead lines

% Elimination of theft of electricity (hooking)

The approach used for Construction of Un-
derground Distribution Network

Initially the existing overhead electric network was
surveyed and based on the survey report the load flow
was conducted on the existing network. Considering
the survey and load flow analysis of existing network,
complete new electric network was designed including
identification of new & augmented Distribution
Transformers as per the anticipated load growth of
ten years. Ring Main Units (RMU), LT Feeder pillars,
underground cable & optical fibre routes were identified
for the automation of the distribution system taking
account on contingency analysis, network reliability
and future load growth.

Further, to minimize the effect on the traffic movement,
undergrounding and laying of power cables and the
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optical fiber is being done by Horizontal Direction
Drilling (HDD) method. Open cut trench method has
been adopted only where HDD is not possible.

In order to minimize the existing underground utilities
damage, Ground Penetrating Radar Survey (GPRS), was
performed to identify the safe path before trenchless
HDD works for laying of HDPE Pipes.

Challenges

Social Issue:

R/

% Local Public Hindrance during the construc-
tion of Panel Foundation as locals seem re-
luctant on allowing the construction of pan-
el foundation in the footpath in front of their
boundary wall.

% The community welfare committees, at times,
seem very reluctant to allow us to work on their
area. As people already have an electricity sup-
ply, they do not bother about the construction
of underground line and explaining people
about the benefits of underground system and
convincing them is challenging.

% Change in Civil Foundation drawings due to
unavailability of space on the footpath and ex-
isting utilities resulting in delays.

¢ Unavailability of good passage in some routes

for cable laying.

DS

» Inter-related agencies:

DS

» Road Cutting Permission from Road Depart-
ment is very difficult to obtain.

% Existing Underground Utilities with no GIS
mapping causing the potential risk of damage
on the utilities which further causing delay in
construction works.

+» Digging by unknown agencies even locals in al-
ready cable laid zone causing damage of cables.

% Closing of Site (including pits, removal of con-
struction materials, backfilling) during VIP
movement on the road section, causing delay and
increasing financial liability of the contractor.

¢ Traffic Rules not allowing the construction ma-
terial transport at day time, resulting in mate-
rial storage on the roadside as the construction
sites are all along the road section.

% Unavailability of the shutdown when needed.
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% Inter-agency Coordination with the Local
Ward, Road Department, Water, and sewage
department is challenging.

Weather Concern:

% Weather conditions break the continuity of
work.

7
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High groundwater level resulting in delaying
the construction works.

Pandemic:

% Maintaining the COVID safety protocols at
sites is challenging.

% Labour and construction material shortage
during the lockdown.

% Inter-agency permission to work during lock-
down is challenging.

Miscellaneous:

% Working with the deadline of road restoration
during the pandemic is challenging.

% Working at nights in critical sections.

% Coordinating with traffic to manage the con-
gestion in peak hours.

% Supervising all sites at different locations with a
limited workforce is difficult to manage.

% Addressing the individual concerns of the pub-

lic arising during the construction activities at

the site.

7
0.0

Maintaining and supervising a good work safe-
ty environment for the labors, pedestrians, and
vehicles is critical and challenging.

Despite the abovementioned difficulties and
challenges, the transformation of existing overhead
distribution systems into underground distribution
systems and automation in major cities with large
population density is inevitable because of its
benefits and safety to utility, general public as well
as the consumers. So, NEA is planning to replace
the existing overhead distribution system with an
underground distribution system in phase wise
manner in other major cities of the country in the
coming years.

» jiffie wcs! wef|d)e*



Jiwan Kumar Malik
Solar Expert
Alternate Energy Promotion Centre

Abstract

Nepal has made tremendous achievement in the last
two decades in providing electricity access to its people;
recent reports of Nepal Electricity Authority (NEA) and
Alternative Energy Promotion Centre (AEPC) show
that 86% of the population has access to grid electricity
and another 10% from isolated renewable energy (RE)
systems. Despite such a high household connection rate,
the Trilemma Indices of the World Energy Council; (i)
Energy Security, (ii) Energy Equity (Accessibility and
Affordability) and (iii) Environmental Sustainability,
published on October 2020, ranked Nepal 102 out of
108 countries. The main reasons given in this report for
such low rank for Nepal are due to poor energy security
because of high share of imported electricity and lack
of generation diversity. The imported electricity from
India has been helping to meet the current demand
and thus reliability. However, as witnessed during the
economic blockade, import is not a reliable source.
Thus, even if we rely on imported electricity for the short
term, it is imperative that we think about indigenous
energy generation. Further, the earthquake and flood
and landslides during monsoon clearly demonstrate
the shortfall due to lack of generation diversity as
hydropower plants are very vulnerable to natural
disasters.

Keywords: Energy Security, Power Generation Mix,
Utility Scale Solar PV, Distributed Generation, Levelized
Cost of Energy (LCOE)

» Jilfi0 wcs! w»wefb|d)e*

Solar Generation for Energy
Security in Nepal

Background

Nepal is among the countries that have made significant
achievement in providing electricity access to its
people in the last decade. According to the AEPC’s
Annual Report 2076/77, 86% of the population has
access to grid electricity and another 10% to isolated
renewable energy (RE) systems. However, the Multi-
Tier Framework (MTF) study carried out by the World
Bank shows that only 67% of the population has access
to reliable and adequate electricity when solar home
systems, solar lanterns and rechargeable batteries are
discounted. Following the Sustainable Development
Goal (SDG 7) which is signed by Government of Nepal
(GoN) too, access to affordable, reliable, sustainable and
modern energy to all by 2030, only Tier 3 (200-800W,
minimum for 8 hours) and above should be considered
as access to electricity. This calls for providing adequate
access to still one third of the total population.

Furthermore, the Trilemma Indices of the World
Energy Council; (i) Energy Security, (ii) Energy
Equity (Accessibility and Affordability) and (iii)
Environmental Sustainability, published on October
2020, ranked Nepal 102 out of 108 countries. The
main reasons given in this report for such low rank
for Nepal are due to poor energy security because
more than a fifth electricity consumed in the country
is imported and lack of generation diversity. However,
as witnessed during the economic blockade, import is
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not a reliable source. Thus, even if we rely on imported
electricity during the short term, it is imperative that
we think about indigenous energy generation. Besides,
the earthquake and flood and landslides during
monsoon clearly demonstrate the shortfall due to lack
of generation diversity as hydropower plants are very
vulnerable to natural disasters as more than 60 percent
of the components are civil structures. According to
the Independent Power Producers' Association of Nepal
(IPPAN), the recent excessive rain-induced landslide
and flood has damaged 10 operational hydropower
plants and 16 under construction ones (myRepublica,
17 June 2021). On the other hand, the Post Disaster
Need Assessment (PDNA) report published by the
National Planning Commission (NPC) estimated
that 115MW of hydropower were damaged by 2015
earthquake which is worth Rs. 11.4 billion. Moreover,
regarding hydropower plants under construction,
about 1,000 MW owned both by independent power
producers (IPP) and the Nepal Electricity Authority
were partially damaged. Additionally, diversification of
generation mix has become more urgent as the country
is highly vulnerable to climate change as studies have
reported the receding of glaciers and unpredictability of
river flow globally including Nepal.

Why Generation Diversification?

This philosophy of portfolio diversification follows the
famous saying of “don’t put all eggs in one basket”, in
the case of electricity sector, diversification applies for
both generation sources and geography (Distributed
Generation) so that even if some generation sources
are down others continue to supply electricity
smoothly. Even hydro rich country like Brazil has
diversified its generation capacity by addition 9100
MW of solar generation and plans to reach 36,000
MW by 2030.

Opportunities for Solar Generation in Nepal

As discussed above, Nepal's electricity sector is highly
vulnerable as more than a fifth of the total electricity
consumed in the country is imported from India.
According to NEA Annual Report 2076/77, Nepal has
imported 1729 GWhr from India in FY 2019/2020 alone.
The daily load curve depicts that there is import round
the clock. If we consider to replace the import during
sunshine hours, it would require at least of 200MW of

m g | st e |

solar PV systems. The reduction in day time import of
around 900 GWhr would reduce the use of peaking
run of river (PROR) and storage hydropower plants
during the sunlight hours and provide electricity
for longer periods in peak time.

The government has ambitious target of 15,000 MW
of installed capacity by 2028. If we consider 10% of
generation from variable renewable energy (VRE)
sources as per “National Energy Crisis Mitigation
Plan and Ten Year Electricity Development Plan
20167 there is potential of 1500 MW by Solar and
Wind by 2028. Nepal has agreed to expand clean
energy generation from around 1,400 MW to 15,000
MW, of which 5-10 % from renewables like mini and
micro-hydro power, solar, wind and bio-energy and
ensure 15% of the total energy demand is supplied from
cleanenergysourcesby2030asits Nationally Determined
Contribution (NDC) to the Paris Agreement. The
government strategy of gradual decrease in LPG
imports, replacement of diesel pumps by electricity
and promotion of EV will tremendously increase
the demand for electricity. Further, domestic loads
like space heating/cooling will also increase if the tariff
for domestic consumers is affordable. If only 20% of
total households switched to electric cooking, 2200
MW of additional electricity will be required. A
demand forecast published by Water Energy and
Commission Secretariat (WECS) in 2017 shows
that Nepal would require 11.1GW by 2030 and
29.4GW by 2040 to achieve economic growth
of 7.2%. This allows addition of 2.9 GW of solar
and wind generation even if we consider only 10%
generation capacity from VRE.

In 2020 alone, the global solar capacity addition was 139
GW whichis7 times more than hydroand even surpassed
wind mainly due to declining cost. Following the world
trend, Nepal should also accelerate deployment of solar
through appropriate policy intervention and incentives
to achieve power generation mix target.

Challenges in Solar Sector in Nepal

Despite tremendous opportunity for solar PV in Nepal
only 24.28 MW solar has been added in the grid.
Although Department of Electricity Development
(DoED) has issued generation license of around 92MW
and Survey Licenses of around 600 MW, only a fraction
will actually be developed because there are some
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challenges that are yet to be addressed. The challenges

are discussed below.
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Licensing and permitting process is too long:
There are several permits and licensing re-
quired to develop solar PV in Nepal such as
survey license, generation license, Initial En-
vironment Examination (IEE) or Environment
Impact Assessment (EIA), Connection Agree-
ment, Consent of Nepal Electricity Regulatory
Commission, PPA etc. The construction time of
MW scale solar PV project is around 6 months.
However, these licensing and permits are not
obtained from single door and it usually takes
1-2 years which increases the project cost.

Financing: The solar sector is still not matured
in Nepal and the Banking and Financial Institu-
tions (BFIs) are reluctant to invest as they yet to
believe that solar is financial feasible in Nepal.
If lending in renewable energy sectors other
than hydropower is also made mandatory, BFI’s
would be more willing to invest.

IEE and EIA boundary for I0OMW: As a solar
power plant does not have severe impact on the
environment, many countries do not put addi-
tional environmental clearance requirements.
For example, in India, there is no environmen-
tal clearance required up to 50MW capacity.
On the other hand in the case of Nepal, Envi-
ronmental Protection Rule (EPR) 2077 requires
IEE for 1-10 MW and EIA above that. This has
been limiting the plant capacity to 10 MW as it
puts substantial burden on IPPs and ultimately
the economy of scale is lost.

Restriction in land use: The Grid Connected
Alternative Energy Working Modality 2078 of
the Government restricts development of solar
power plant in the command area of existing and
under construction irrigation projects, which in-
creases the transmission line cost as the project
site has to be further away from the load center.
Alternatively, GoN could encourage Agro-Vol-
taic, canal top solar, parking lot, industrial roof,
floating solar, etc. with proper incentives. In fact,
only 0.3% of total land area of Nepal would be
required to deploy 1000 MW solar.

Unclarity in Royalty: As water is a national re-
source, there is provision of royalty to be paid

» efb|0)&*

7
0.0

by hydropower developers. On the other hand,
there is no clarity in the policies in Grid Con-
nected Alternative Energy Working Modality
2078 on royalty to be paid by solar developers.
As sun is a global resource, royalty should not
be applied for solar plants.

Dynamic Reactive Power Requirement: Utility
might ask developer for dynamic reactive pow-
er requirement and Q-at-night. Most of the PV
inverters available in the market can provide
reactive power both during day time and night
time. There should be a provision of incentive
for supplying reactive power to the grid which
is in practice in other countries. For example
India is planning to pay Indian Rs 0.1265 per
kVARhr for reactive power supplied to the
grid which will be escalated at Indian Rs 0.006/
kVArh per year thereafter

Black start capability: The PPA clause in Nepal
have Black Start Capability for grid connected
solar PV. The grid tied inverter (or grid follow-
ing inverter) doesn’t have this feature to operate
in off-grid mode. If there is grid outage, it can’t
supply power to the islanded network. Thus,
this provision need to be removed if Nepal is to
meet its solar generation target.

Intermittent sources in generation mix: The
National Energy Crisis Mitigation Plan and
Ten Year Electricity Development Plan 2016
provisioned 10% penetration from intermittent
sources like wind and solar in the total genera-
tion mix of Nepal. This limitation is very con-
servative compared to other countries. In the
recent development, especially in European
countries, there is a movement to go for 100%
renewable by 2050. Even in our neighborhood,
India and Pakistan are promoting grid con-
nected RE systems rapidly; India has already
reached 25.24% renewable in the total energy
mix and Pakistan plans to deploy 30% by 2030.
Nepal should also conduct a study on “Grid In-
tegration of variable renewable energy (VRE)
sources” to ascertain the optimal penetration
percentage in the energy mix.

How is solar compared with hydro in Nepal ?

In case of Nepal, the grid connected solar power plant
of the same scale, the capital cost (CAPEX) including
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land would almost be half of that of hydropower plant.
The average capital cost of MW solar PV (calculated for
generating and under construction projects taken from
Urja Khabar) in Nepal comes to be Rs 87 million per
MW while the average cost of hydropower development
in Nepal is found to be diverse with an average per
megawatt cost of Rs 219 million. On the contrary, the
operation and maintenance cost of solar which has
all non-rotating components and less civil structure
is lesser compared to hydropower plants. In terms
of energy yield, a 1 MW solar can generate 1.6 to 2.2
million units per year. A calculation conducted from the
contract energy of under construction and operational
projects in Nepal shows that the average annual energy
yield from 1 MW solar plant is 1.976 million units.
It solely depends on the location, module efliciency,
design parameters, etc. In case of Q40 design of IMW
hydropower plant, the annual energy yield comes to be
5 to 6 million units per year.

* Capital Cost is NPR B7 .

million per MW (ref taken
from operational plants)
« annual Energy Yield is 1.6 *  Annual Energy Yield s 5t0 6

o 2.2 million units per million units per MW [Upper
W Tamakoshi, the largest
hydropowaer in Nepal has annual
energy yield around 5 million
units per MW)

Energy produced by a HP in 24
houwrs is not utilized, in fact ondy
arpund 75% (4 to 4.5 million

units per year)

Average capital cost is NPR 219
million per MW [ref taken from
recent study)

*  Average annial energy .
yield from operational
solar plants is 1.976
milllion units per MW

«  Low O&M, no rotating .
parts and less civil

Relatively higher OZM

All the energy produced by a HP in 24 hours is not
utilized, in fact only around 75% (4 to 4.5 million
units per year) is actually utilized. Consequently, the
Levelized Cost of Electricity (LCOE) of hydropower
is actually 25% more than indicated in financial
calculations done by IPPs and does not differ much
from solar systems until all the generated hydropower is
utilized. In addition, the LCOE of grid connected solar
is lesser than NEA commercial tariff. Saral Urja Nepal,
a renewable energy service company (RESCO) is selling
electricity from solar PV to commercial customers for
their day time load (without battery storage) at a 10-
15% lower tariff than NEA normal (5AM-5PM) tariff
of NPR 11.10 per unit. The beauty of solar is that
the project cycle is shorter, less vulnerable to natural
calamities as it has less civil structure and it can even
support grid by supplying dynamic reactive power even
when there is no sunshine.
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Why is solar energy expensive in Nepal ?

While we talk about solar tariff in Nepal, we often
compare with other countries, is it fair? For example,
the lowest bid price for solar park in India is just NPR
3.18 per kWhr which has been awarded for a 500 MW
project in Gujarat in 2020 compared to NPR 7.3 per
kWhr asking rate by solar IPPs in Nepal. Government
of India (Gol) provides several incentives to IPPs to
install solar power plants. Gol provides, soft loan -
subsidized interest rate of 8% for the entire loan tenure,
accelerated depreciation, tax holidays, capital incentive
of INR 2 million per MW for project preparation, access
of transmission line up to the project site and access
road, drainage, fencing, etc. Further, Gol and state
governments develop solar parks and lease-out levelled
land at subsidized rates. Apart from this, there is no cost
associated with environment and social safeguards for
the projects upto 50 MW. Above all, in India irradiance
is higher compared to Nepal and grid availability is
more than 98%. The incentives provided by Gol and
state government in India is summarized in the box.

Incentives for solar energy
development in India

¢ Solar Parks developed with GOI support of INR 2
million per MW for projects greater than 50MW.

% Solar parks are graded, have access and interior
roads, drains, fencing and readied prior to auction

O
0‘0

Easy and cost-effective land acquisition and
aggregation process for projects less than 50MW

¢ Transmission line up to solar farm
% Accelerated depreciation

% Interest rate subsidy - 8% fixed for full debt
period

% Detailed Project Report (DPR) and environmental
approvals prior to auction

% For less than 50MW projects, no environmental
studies or approvals required.

¢ All techno-economic clearances received prior to
bid.

% Project to be developed within 18 months of bid
award. Ready-to-construct.

% No restriction in irrigable land

% No royalty
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Moreover, these large scale solar park projects are in
the capacity of hundreds of MW and developed under
reverse auctioning provision. In Nepal’s case, the most
feasible size is seen to be 10MW as larger projects are
constrained due to land acquisition, grid stability, IEE/
EIA boundary of 10 MW in EPR 2077. A study has
shown that we can't inject more than 20 MW solar in
any bus in the grid due to low inertia of INPS. Thus,
economy of scale cannot be achieved in our case. A
cursory look at the cost of developing a 10 MW solar
power project in Nepal shows that the Levelized Cost
of Energy (LCOE) comes to be NPR 6.33 per kWhr. A
sensitivity analysis with variation of PPA rate is shown
below;

The above LCOE of NPR 6.33 per kWhr was derived
by CAPEX of NPR 87 million per MW, operating
cost (OPEX) of 14 million per MW including O&M
service, staff cost, land lease and insurance. Under the
assumption of above quoted CAPEX and OPEX, with
PPA rate of NPR 7.3 per kWhr and other parameter as
per prevailing financial practices in Nepal, the internal
rate of return (IRR) of projects comes to be 13.95%,
payback period of 10.61 years. This financial indicators
shows that the current PPA rate of NPR 7.3 is marginally
feasible for solar IPPs in Nepal.

Conclusion

The article is mainly focused on need of power
generation mix in Nepal for Energy Security.
Although hydro is potentially mainstream generation
source, utility scale solar can definitely contribute
towards power generation. Since, GoN has set target of
15000 MW installed capacity by 2028, solar power can
contribute 10% of it, i.e. 1500 MW can be targeted by

> jiffld wcs ! web|d)s

2028. Moreover, the grid connected solar tariff offered
by RESCO companies to commercial consumers has
seen that the solar has already achieved the grid parity
in Nepal. Grid parity is a situation when generating
electricity from alternative sources of energy like solar
costs more or less the same as conventional sources such
as hydropower in Nepal. Through financial analysis
with consideration of incentives in other counties,
electricity import substitution etc., it is possible to
build powerful explanations that the prevailing rate
of NPR 7.3 per unit set by “Grid connected working
modality 2074” is marginal and lowering this rate
may jeopardize the solar power development in
Nepal by de-motivation developers in this field.

As of now, grid-connected solar has not reached 10%
of self-determined penetration level of 10% VRE. So
far, only 24.28 MW grid connected solar is operational
in Nepal and 5 MW is about to be commissioned
besides NEA owned 25 MW project in Nuwakot which
is under construction. The low achievement so far in
development of grid connected solar generation is due
to improper policies, bureaucratic hassles and lack of
incentives.
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ABSTRACT:

It is very important/difficult task to make rigid (without
slippage) and minimum seepage flow beneath the
foundation in the structure that is situated in the thick
alluvium deposits of more than 100m. Establishment
of Jet Grouting Curtain (JGC) wall with combination
of sheet piles as cutoff structures serves both objectives
of rigidity and seepage control with also mitigating
construction difficulties by eliminating huge open
excavation. As Headworks (HW) of Upper Tamakoshi
project is situated in alluvium deposit, it is designed and
constructed as floating foundation with combination of
filter layers, cutoft walls constituted with JGC & Sheet
pile in dam-intake axis. This paper is about the design
phenomena & implementation of the measures along
the dam-intake axis for seepage control beneath/along
HW foundation.

1. Introduction
A Background

Upper Tamakoshi (UTK) (456 MW), a Peaking Run of
River (PROR) Hydroelectric Project (HEP), is located in
the north of Dolakha District in the high Himalayan Zone.
This project has 822m gross head with design discharge
of 66m3/s in upper head of Tamakoshi River with average
run off of 68.0m3/s and less sedimentation (1450 ppm).
The overall layout of Headworks (at elevation 1970m) is
shown in Figure 1 indicating Abutments, Intake, Dam
and Left Bank Protection works.
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Seepage Control Measures
along Dam Axis in UTK's HW

Figure 1: Headworks: Overall Layout
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ldealized crose-section of the Landslide dam and the sedinsent-Tilled basin, The
wellimsentary inventory is compibed by investigations on eroded landslide dams within
smdlar emvirenmental sevting (Uhlle, 1909

Figure 2: Idealized X-Section of Landslide Dam
(Natural Dam) (Uhlir 1999)%

The dam and Intake of UTK are founded in the alluvial
deposit of about 122m/?*/ formed by natural dam of
300m height at 2.5km d/s created before thousands of
year (Figure 2).

!Idealized Cross Section of Landslide Dam & sediment filled basin (Uhlir
1999)

2Final Report on Subsurface Investigation works in HW of UTKHEP, Soil
Rock Concrete Laboratory,
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Figure 3: Intake-Dam Axis: X-section (D/S view)*

UTK's dam has 22 m height, 60m length while Intake
has 27m height and 45m length. On both sides there are
10m wide abutments. Due to 122m deep alluvial deposit,
the dam and intake are designed as floating type. So, it
is required to design to minimize the seepage beneath
the foundation and from the banks. Furthermore, there
is a big boulder/rock massive at left bank with alluvial-
colluviums deposit behind expanding up to upstream
side (Figure 3), where it is anticipated a big seepage/
erosion problem in future if no protection otherwise.

B Foundation Treatment
Following foundation treatments were included in the
dam design to secure stability and seepage control’”:
1. Excavation and infill of high-quality well compacted
material.
2. A cut-off sheet pile wall down to elevation 1960m.

3. A low-permeability zone by jet grouting down to
elevation 1950m.

4. A concrete slab, 15m wide, on upstream side of
dam/weir and intake.

5. A semi-permeable blanket & erosion protection on
the slope of upstream left bank.

6. Consolidation/Contact grouting in Abutments

7. Shear-Key & Water-stop in Contraction joints
between the structures (Right Abutment-Intake,
Intake-Dam, Dam-Left Abutment)

3Memo Investigations of HW, Left Bank Exploration (Novert Zeidler)

“Final Report, Feasibility Study of UTKHEP, Geological Investigation Chap
7, NorConsult-AS, 2005
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The aim of this design is to:

% Increase the bearing capacity under the dam
and provide drainage (1 & 3).

% Elongate the seepage path from the reservoir to
the drainage layer beneath the stilling basin in
order to minimize the seepage (2, 3 & 4).

% Increase the shear resistance of the structures in
order to obtain sufficient factor of safety against
sliding at extreme load conditions.(2).

7
0.0

Avoid erosion and reduce seepage through the
weathered zone at the upstream, left abutment (5).

7
0.0

Stop/check seepage along the joins at the abut-
ments (6).

% Stop/check seepage along the contraction-ex-
pansion joints between the structures (7).

For all these purpose, the following control measures
had been designed and accordingly constructed in site.

1. Increase flow path i.e. U/S apron and D/S Stilling
basin (105m, straight)

2. Filter Layer beneath the foundation for smooth
flow of underground water.

3. Sheet Pile (7m deep, 1967m to 1960masl)

4. JGC Wall (15m deep, in Dam-Intake Axis, 1965 to
1950masl)

5. Jet Grouting Curtain Wall (in Dam at left to Left
bank towards u/s, 1976 to 1950masl)

6. Grout Curtain: Right Bank in Axis at depth
proportion to water-head (upto 27m inside)”™

7. Consolidation Grouting : Left in 3D plane around
left boulder depth 3m’®

8. Contact Grouting: At interface of abutment and
banks (left and right)

9. Left Bank Protection System: Guide walls, seepage
control concrete blanket.

10. Contraction/Expansion Joint in Right Abutment-
Intake, Intake-Dam, Dam-Left Abutment

Among them, measures from 1 to 4 are described
hereinafter:

5 Shilpakar, R.B., Grout Curtain in Abutments of UTK's Headworks
SRef /5/
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2. Increase flow path (U/S apron to D/S Still-
ing basin)
C Seepage Path

There are 15m long upstream apron and 81m Dam
with stilling basin, altogether 96m straight flow path
(Figure 4). With upstream apron level at 1970m, and
foundation level of dam body 1965m, JGC bottom level
1950m and foundation level of stilling basin 1963.5
with d/s spillway level at 1969 m, the vertical path is
5+15*2+1.5+5.5=42m. Adding with horizontal path of
96m, the total flow path is 42+96 =138m.

The seepage path is also lengthened by the upstream
slab and cutoft walls, which is assumed impermeable.
The average gradient (i) is in the order of 0.3, the
average permeability down to a depth of 10 m below
the grout curtain is in the order of 2x 10* m/s and the
seepage area is approximately 15 m? per m length of
dam and intake (total length of 100 m). The calculated
total seepage (Q), assuming laminar flow at HRWL,
beneath the dam and intake structure will be: "Q
=kiA = 2x10%x 0.3x15x100 = 0.09 m3/s (90 1/s)’”"
The input parameters in the above calculation may be
uncertain, but will indicate the order of magnitude of
the “normal” seepage.

“Final Report, Feasibility Study of UTKHEP, Geological Investigation,,
NorConsult, AS, 2005

AXIS OF DAM |

D Filter Layer

A filter layer of selected granular material was provided
beneath the dam and intake structures for better
underground flow. A Filter-layer (950mm deep, 0-20m
granular size) was placed in intake and upto 40m d/s in
dam. After 40m d/s, Filter-layer of 20-60mm granular
material of 950mm thick layer was placed upto 56m
d/s i.e. upto end of stilling basin. After that, 4.5m thick
filter layer of >60mm granular material was placed from
1963.5 to 1968.5m for better flow.

E Rip-Rap

A rip rap (0.95m thick , boulder size of 400mm to
600mm) was place at U/S of apron (in Dam/intake)
and at D/S of stilling basin on top of >60mm granular
material for easy flow of ground/surface water flow.
The riprap with >60mm granular material at U/S
ensure smooth entry and flow of ground/subsurface
water flow while same at D/S side ensure smooth exit
without any loss of material. A rip rap of 950mm thick
with size> 600mm to 800mm at top of >600m granular
material at d/s of stilling basin and on ward up to
>100m d/s in negative slope 1:100 were also provided.
The combination of i) 20mm to 60mm beneath the
stilling basin; ii) >60mm granular material just d/s
of stilling basin and iii) Rip-Rap at top (up to >100m
d/s in negative slope 1:100) ensures a better flow of
ground/seepage water without loss of material, while
big size rip rap will prevent the scouring by surface
flow/flood water discharging from dam through
stilling basin.

Fi = B00-800mm Blocks

E4 = 0mm Procossoed
Geavel

DAM SECTION 1-1
s am

Figure 4: L-Profile of Dam
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3. Sheet-Pile

It was designed & inserted the sheet pile (mild steel) of ~ Installation/Driving of sheet pile was started on 8 March
7m deep (from elevation 1967m to 1960m), 60cm wide =~ 2012.The sheet-piles were driven/inserted by the jack
of trapezoidal section with plate thickness of 10mm  hammer (TH45A-450KN weight)

throughout the axis of the dam and intake from left to

right as shown in the following Figures 5-7.
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CROSS SECTION
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Figure 5:: V-Section of Sheet pile and JGC
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Figure 7: X-Section of Sheet pile and JGC
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Installation Statics
Maximum 1|Nos./Day
Minimum 1|Nos./Day
Average 3[Nos./Day
Fastest 1{Minute
Slowest 520|Minute 8hr 40min
Average 50(Minute
Longest 71m
Shortest 3.6|m
Wideset |0.49mTop+1.0Botm, Trapezoidal
No of Working days 33 | days
No of Working Hours|5Day 23Hour 48Min

Photo 1: Installation of Sheet Piles

4. Jet Grouting Curtain (JGC) Wall

Total numbers of sheet pile was 171 and driving/ F  Theory
installation of al.l thes.e sheet p ile was. ﬁnlshed on the 4th Jet-grouting improves the mechanical characteristics of
May 2012. Details of installation/driving was presented

the soil using a fluid jetting with very high kinetic energy
in Tablel.

that breaks up the soil structure and mixes the soil
Table 1: Details of Driving/Installation of sheet piles particles in-situ with a grout to create a homogeneous

- - o - mass of high strength reinforced soil-cement material.
Details of Installation of Sheet Pile in axis of

Dam and Intake (2012 March 8 to May 04) Jet-Grouting involves a combination of following three
Weekly Mo nthly Phenomenon'

Wk Nos Monthh Nos . . R
10th wk 12 [Mar o8 % Break-up of soil structure by a fluid injected
11th wk 28 |Apr 46 into soil at high velocities;
12th wk 24 |May 57
13th wk 5 171 % During treatment, extraction of excess part of
14ath wk 31 spoils to surface;
15th wk -
16th wk - % In-situ mixing of soil particles with a hydraulic
17th wk 10 .
18th wk o1 binder (slurry).

Total 171 171
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G Implementation and methodology™

The equipment consists in a fixed grout production plant
(silos, grout mixer, high pressure pump...) attached to
a drilling rig with high pressure grout lines (Photo 2).

The drill bit is equipped with injection nozzles whose
characteristics depend on the type of soil and on
the geometrical and mechanical characteristics of
the anticipated column or element (shape, diameter,
compressive strength).

For each injection point, the following steps are
carried (Photo 3):

1. Rigis positioned at drilling location;

2. A small diameter hole is drilled (70-120 mm)
through the layer of soil requiring treatment;

3. Grout is pumped through the rod with a very high
flow (200-400 L/min) and high velocity using
a high pressure pump and exits through one or
several small diameter injection nozzles (1-10 mm)
installed on a monitor at the tip of the drilling rod
(diameter 70-120 mm);

4. Slow withdrawal of the tool with rotation of the
drilling rod for column formation an no rotation for
panel formation.

Although it is technically possible to use any type of
grout, a cement slurry is commonly used in practice to
create, after mixing with the surrounding soil, a high
strength soil-cement material. When the main purpose
is to create an impervious cut-off system, a bentonite
cement slurry can be used.

Jet-Grouting is effective across a wide range of soil types
presenting wide variations in permeability and grain
size distribution. The technique can theoretically be
used in any type of soft soils, from soft clay to sand and
gravel. However, the technique is not suited to coarse

gravel or soils with underground water flow.

Photo 2: Implementation of JGC (menARD)

8Shilpakar, R.B., Grout Curtain in Abutments of UTK's Headworks
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There are three Jet Grouting methods. Selection of the
most appropriate method is generally determined by
the soil conditions, the geometry of the element to be
constructed and the application (Photo 3):

mial Hutd system
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Photo 3: Types of Jet Grouting Methods (menA)

H Applications

Jet Grouting offers a very wide range of applications as:

7

% Ground improvement under uniform load-
ing (heavy storage platforms, embankments,
quays, slabs...) or under localized loads (build-
ing footings, bridge piers...). In those cases, a
load transfer platform (LTP) is usually required
above the jet grouting columns;

% Impervious cut-off wall/impervious bottom for
deep excavations can be formed with Jet-Grout
panels (without rotation of the injection rods)
reinforced with Jet-Grout columns, or using se-
cant columns to create a continuous wall.

K/
0.0

This technique is particularly adapted for deep
shaft construction and isolation, deep impervi-
ous bottom, and deep excavation in urban areas
along existing sensitive structures;

% Retaining walls using secant Jet-Grout columns
designed as gravity walls or retaining walls.
Steel reinforcement can be inserted in the Jet
Grouting columns as required (tube, rebars,
cages);
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% Underpinning (settlement mitigation, excava-
tion of additional underground floors under
existing building, excavation along existing
structures...);

% Tunnel pre-arching structures;

% Reinforcement of soils where existing utility
lines and burred structures are present;

% Projects with limited headroom or in cramped

spaces, ...

0

% Impervious cut-off wall/impervious curtain
wall to create the barrier for seepage and in-
crease the bearing capacity at bottom for deep
excavations beneath the dam/intake where
open excavation requires for construction solid
concrete cutoff wall

I  Determination and Optimization of param-
eter for Jet Grouting (In-Situ Test)

The characteristics (column's diameters, length of
the panels, composition of the mix, permeability,
compression strength,...) of the jet-grouting elements
depend on the treatment parameters (extraction speed,
speed of rotation, pressure of injection of the grout, flow,
density of the grout...), as well as the soil conditions
(type of soil, grain size distribution, compaction,...) and
on the selected method of construction (mono, double
or triple-Jet). The requirement of the establishing JGC
Wall in the UTK is as follows:

I) Compressive Strength : >=5MPA
I1) Persmissible permeability: <= 1x10°m/s
1) Width of JGC wall : >=750 mm

To determine the best parameter, the test JGC wall
(4m Long by 3m deep) was established at the d/s of
dam/spillway by double jet and triple jet with various
combination of Presures (water, Air and cement Slury),
density of slury, raising speed and rotational speed of
the grouting pipe/nozzle.

Table 2: Method and Parameters of Jet Grouting

Raising | Rotatation Water
Grouting Method | Speed Speed Pressure
(cm/min)|  (rot/min) (MPa)
Triplicate pipe 7t09 &
. 7t09 35t040
(hole dia. 90mm) © 15t0 20 °
. Slurry
Air Pressure Cement Slurry | Sp. Gr. Of
(MPa) Pressure Water/Cement| Slurry
(MPa)
0.6 t0 0.8 1 <=1.0 1.5t0 1.6

@ Rger | o w1

Photo 4: Existing Tested JGC Wall (Red Mark)

This tested JGC wall was even stood during consucative
four monsoon/floods from 2012 to 2017 season even
after the Great Earthquake of 25 April 2015 (Photo 4)
until it was not broken by excavator for river training/
protection work in d/s of dam.

J  Establishment of Jet Grouting Curtain Wall

in Dam-Intake Axis (1965 to 1950m asl)

JGC wall was established with holes in three stages: I,
IT and III. Initially JGC was established in I stage holes,
then secondly in II stage hole and finally/thirdly in
remaining intermittent III stage holes (Figure 9).

) X’H\I{_W
’cg}

Figure 9: Stages of JGC Establishment

The drilling for JGC wall in hole no. 38 (numbering is from left
to right bank) was started on 13 April 2012. Establishment of
JGC column (diameter = 75cm) started (by injecting cement
slurry) and finished (the same hole no. 38) on same date 24
April 2019. The establishment of JGC wall was continued up
to 27" June 2012 (hole no. 136).
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Y Triplets jet grouting pipe

Photo 5: JGC Machines (Triplets)
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Photo 6: Established JGC wall and Installed Sheet piles
(View:: Left to Right)

Establishment of JGC wall was postponed during the
monsoon season of 2012. The establishment of JGC
resumed on the 28 September 2012 on hole no. 139.
Establishment of whole JGC wall was completed on
29 October 2019 by hole no 170. Photos 5 shows JGC
machine while Photo 6 shows established JGC wall
along with driven sheet piles. Details of Establishment
of JGC wall was summarized in Table 3.

Table 3: Details of Establishment of JGC Wall

Monthly
Month [Length (m)| Area (m%)| Cement (ton)|Nos. of Hole
Apr 155.00 93.00 80.80 11.00
May 502.00 | 301.20 227.60 35.00
Jun 1,065.00 | 639.00 449.05 71.00
Jul - - - -
Aug - - - -
Sep 75.00 45.00 45.00 5.00
Oct 810.00 | 486.00 423.00 54.00
Total 2,607 1,564 1,225 176
Statics
Maximum 375 225 162 25
Minimum 45 27 25 3
Average 186 112 88 13
Per Hole
Maximum 10.80
Minimum 4.50
Average 6.96

Details and Statics of Establishment of JGC Wall

2012 April 24 to June 29 and 2012 Sep 28 to Oct 29

K  Testing of JGC wall

The already established JGC wall was tested to verify
with the requirement by the 9 test holes from the 2-8
December 2012.

Test was performed with taking core drill for compressive
strength, permeability (lugon) test in the drilled holes
and measurement of width at various sections in the
JGC wall. The summary of test with requirement was
shown in Table 4. The thickness/width of established
JGC wall was found from 0.82m to 1.32m.

Table 4: Required and tested Parameters of the
Established JGC

Weekly
Wk |Length (m)| Area (mz) Cement (ton)|Nos. of Hole Uniaxial ]
17th wk 127 76 68 9 Hole No In Between |Permeability| Compressive ‘j\ggt:v:"f
18th wk 182 109 90 13 JGC holes  |(1x107m/s) Strength | )
(MPA=N/mm°)
19th wk ' - - - | 45-46 0.31 25.95
20th wk - - - - I 60-61 1.72 29.78
21st wk 243 146 106 17 il 72-73 0.70 23.42
v 81-82 1.19 21.60
22nd wk 270 162 113 18 v 9091 076 5170
23rd wk 375 225 162 25 Vi 99-100 2.50 21.03
24th wk 195 117 79 13 Vii 109-110 1.92 28.08
39th wk 75 45 45 Vil 117-118 1.39 30.38
IX 141-142 0.90 22.13
40th wk 105 63 59 Average 1.27 24.90
41st wk 225 135 119 15
42nd wk 210 126 106 14 Max 2.94 34.50 820
43rd wk 225 135 113 15 Min 1645] 1320
44th wk 45 27 25 3 [Average 1.27 24.90 | 1,070
45th wk - - - -
Total 2,277 | 1,366 1,085 154 [Requirement] <10 >s [ >750
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L Conclusion

Cutoff wall made of JGC & Sheet Piles full filled both
objectives of seepage control measures and enhancing
foundation as rigid by monolithic structures since
it connects whole HW with the abutments/banks.
Furthermore, as JGC established by drilling/jet grouting
of cement slurry, it was not necessary of huge open
excavation otherwise unavoidable for construction
of solid structure in alluvium deposit. The system of
increase flow path by aprons, JGC, Sheet pile, filters
with proper riprap at U/S and D/S has controls seepages
and scouring in addition of enhancing bearing capacity
& structural rigidity as per design anticipation, thereby
least construction cost.
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FIDIC Emerald Book:
Allocations of Risk Between
the Parties

Prajwol Khadka

Asst. Manager Electrical
NEA Engineering Company Ltd.

Overview on FIDIC Contract System des TravauxPubliques). FIDIC currently has 102
The International Federation of Consulting Engineers member. assoc1at19ns around the wc‘)rld. .Soc1et?r of
Consulting Architectural and Engineering Firms
(SCAEF) is the official member association of FIDIC

for Nepal.

(commonly known as FIDIC) is an international
standards organizations for the consulting engineering
and construction best known for the FIDIC family of
contract templates. The very first FIDIC Conditions of =~ Over the years FIDIC has consistently improved on its
Contract titled "Conditions of Contract (International) ~ contracts. The organization has added new forms of
for Works of Civil Engineering Construction” (Red  contract, replaced previous ones and updated important
Book) was published in 1957 (prepared on behalf of  terms. The table below gives a brief overview of FIDIC
FIDIC and the Federation Internationale du Batimentet ~ contracts to date.

FIDIC _contract

The (old) Red Book First published in 1957, the fourth and These contracts were aimed at the civil
final edition was published in 1987, engineering sector, as differentiated from the
with asupplement added in 1996. mechanical/electrical engineering sector.

The (old) Yellow Book First publitc.}.led ‘in 1967 with the third These .contracts. etes airr%ed at the
and last edition in 1987. mechanical/electrical engineering sector.

The first and only edition of this contract This was the first design and build contract
was released in 1995. released by FIDIC.

FIDIC Emerald Book: Allocations of Risk Between the Parties

The Orange Book

The (new) Red Released in 1999. The Red Book is suitable for contracts when the majority
Book of design rests with the Employer.

The (new) Yellow Released in 1999. The Yellow Bookis suitable for contracts when the
Book contractor has the majority of the design responsibility.
The Silver Book  Released in 1999 The Silver Book is for turnkey projects. This contract

places significant risks on the contractor. The contractor
is also responsible for the majority of the design.

The Green Book  First edition1999 Short form of contract
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The Pink Book

First published 2005 — an amended This is an adaptation of The Red Book created to fit the

version was published 2006, with a purposes of Multilateral Development Banks.
furtheir edition in June2010

The Gold Book Released in 2008

In December,2017 FIDIC officially launched the
following new versions of FIDIC Suites of Contracts at
the FIDIC International User's conference in London.
This edition succeeds the previous Rainbow suite of

contracts.

Book”); and

% Conditions of Contract for EPC/Turnkey Proj-
ects, Second Edition 2017 (the “Silver Book™)

In May,2019 the first edition of " Conditions of
Contract for Underground Works" so called Emerald

% Conditions of Contract for Construction, Sec-
ond Edition 2017 (the “Red Book”)

Conditions of Contract for Plant & Design
Build, Second Edition 2017 (the “Yellow

This is FIDIC'’s first Design-build and operate contract.

Features of the FIDIC Construction Contracts

Book was published by FIDIC in a joint endeavor with

the International Tunneling and Underground Space
Association( ITA-AITES) at the World Tunnel Congress
in Naples, Italy.

YELLOW BOOK

SILVER BOOK

Building and engineering works;

Electrical and / or mechanical
plant and building & engineering
works;

Process or power plant, a factory or
similar facility, or an infrastructure
project;

Designed by ( or on behalf of ) the
Employer;

Designed by (or on behalf of) the
Contractor;

Contractor takes total responsibility
for the design and execution;

The Contract is administered by the
Engineer, appointed by the Employer;

The Contract is administered by
the Engineer, appointed by the
Employer;

The Contract is administered by the
Employer;

Disputes are referred to the Dispute
Adjudication Board;

Disputes are referred to the
Dispute Adjudication Board;

Disputes are referred to the Dispute
Adjudication Board;

Contractor to complete the Works in
accordance with the Contract and the
Engineer's instructions;

Contractor provides plant, and
designs (except as specified) and
executes the other works, all in
accordance with the Contract,
which includes his Proposal and
the Employer's Requirement;

Contractor provides plant, and
designs and executes the other works,
ready for operation in accordance the
Contract, which includes his Tender
and the Employer's Requirements;

Interim and final payments are
certified by the Engineer, (determined
by measurement

Interim and final payments are
certified by the Engineer, typically

Interim and final payments are made
without any certification:

of the actual quantities of the works
and applying the rates and prices in the
Bill of Quantities or other Schedule)

determined by reference to a
Schedule of Payments.

typically determined by reference to
a Schedule of Payments.

FIDIC Emerald Book

Everyone would agree that it is very difficult to predict
underground condition or behavior. No matter how
detailed the soil and other geotechnical investigation

@ g | st e |

reports, often ground conditions are such that they can
only really be understood during the actual encounter
at the construction site.
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The FIDIC Emerald Book is essentially a modified
version of the Ed.2017 "Conditions of Contract for
Plant and Design Build"( the Yellow Book), with
special provisions to address the contractual challenges
typical forthe allocation of risk of subsurface physical
conditions.

Any approach to just allocate risk to one party like in
EPC/ Turnkey Contract (Silver Book,2017) would
not be feasible. It is now more important for the
Contractor and the Employer to both share the risk of
the underground conditions by carefully allocating risk
under the Contract.

FIDIC Emerald Book is mainly used for Tunnelling
& underground works. Tunnelling works has some
unique features, mainly it has large or extensive
excavation works and the method of which in ground
support form part of the works. So, works itself is
defined very widely. In respect of underground works
discrepancies between the site conditions envisaged
at the tender stage and those actually encountered
often generate significant delays and cost overruns. It
occurs a highfinancial investment by the Contractor for
construction underground excavation and lining works
if there is any changes in subsurface condition.

Emerald Book aims to mitigate the risks inherent in
underground projects that arise from the uncertainties
ever present in the subsurface space.

Types and Ways of Risk sharing

e —

Employer's Shared Contractor's
Risk Risk

@ Risk regd to

unforeseeable subsurface
conditions

There are number of key areas to bear in mind
when using FIDIC suite of Contracts including
communication issues, time limits, agreements and

» jiffle wcs! w»efb|d)e*

determination by the engineer, programming, employer
requirements, contractors' design, claims, disputes,
arbitration etc. One of the major areas is fair allocation
of risks between the Employer and the Contractor
which has been developed in accordance with basic risk
management principles. Many contractual issues will
arise if the contract is designed without dealing with "
Unforeseeable Physical Conditions".

In orderto avoid disputes between the parties the most

important thing during the preparation of Tender
documentation is the selection of the right type of
FIDIC Contract on the basis of risk sharing. The
Conditions of Contract for Underground Works reflects
the fundamental principle of balanced risk allocation
between the parties to the Contract.

What are the key changes to the allocation of risk ?

The introductory Notes to the Emerald Book state the
Underground Works are predominantly characterized
by three unique features:

% the method of excavation and ground support
are major factors for the successful realization
of the project, and therefore part of the Works

7
0.0

physical access to the Works is often limited to
just a few locations or even a single location,
which places serious constraints on construc-
tion logistics and environment

7
0.0

the land, beneath which the Works are to be
constructed, typically belongs to a number of
third parties

A key element for an improved contractual practice
in underground construction is a clear definition
of " Foreseen Physical Underground Conditions"
in the contract. For achieving a fair allocation of
risks among the parties balanced risk allocation is
specifically adapted to the risks inherent and unique for
underground works. The Geotechnical Baseline Report
(GBR) provides a single contractual source of risk
allocation related to the subsurface physical conditions
that serve as the basis for the execution of the excavation
and lining works.GBR has the highest priority among
the documents then followed by General Conditions
and the Employer's Requirements (Sub-Clause 1.5) . As
per the order of precentive the definition of GBR at SC
1.1.51 includes the following :
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"means the report entitled geotechnical baseline
report as included in the Contract that describes the
subsurface physical conditions to serve as the basis for
the execution of the Excavation and Lining Works,
including design and construction methods, and the
reaction of the ground to such method. The GBR sets
out the allocation of risk between the Parties for such
subsurface physical conditions."

The Guidance Notes to the Emerald Book set out the
purpose of the GBR to describe how the anticipated
subsurface conditions can influenced the construction
plans and specifications.All subsurface conditions in
accordance with GBR are considered foreseeable and
all subsurface physical conditions not addressed in the
GBR will be considered unforeseeable.

The main purposes of GBR areas follows but not
limited to :

% establish the baseline subsurface conditions to
be used as the only basis for evaluating changes
condition .

% describe the site geology and subsurface condi-
tions along the Project alignment

% address constructional issues related to the site

geology and subsurface conditions.

Information required for the GBR:

Fundamental to the risk allocation inherent in this
contract is that ground condition related risks are borne by
the Employer, and it is the responsibility of the Employer
to provide clarity through realistic statement in the GBR.
General descriptions in GBR should not be deemed
foreseeable exclusion of foresight for any raw data.

Geotechnical Structure, Assessment
Desktop alignment of adjacent |
study —»| /location |~| property
survey
l data
Geotechnical
site — ‘
Investigation mployer's
: GBR Requirements
Geotechnical :
Data Report Experience /
(GDR) Information
from other
sources
—> Reference

< Design
<« )

M Rger | o w1

GBR shall include parameters that help to describe the
physical characteristics of the ground and groundwater
conditions, as well as the most likely ground behaviors to
be expected during the Excavation and Lining activities.

GBR's structure & scope according to FIDIC
Contract

Description of Scope

Part- A Informative only and shall include
general project information, such
as layout and description of Works,
construction methods, Excavation &
Lining Works subdivision

Corresponds to the actual contractual
baselines of physical and behavioral
subsurface conditions, together with
the baseline of Excavation & Lining
Works for each relevant work type and
section.

Part- B

Project layout, geological map and
longitudinal profile, Excavation and
support classes, typical cross section
and profiles etc.

Appendices

Part-A : General Information

Part- B : Contractual geotechnical baselines (conditions
not addressed in GBR, Part-B, deemed unforeseeable)
Who bears the risk ?

Within this context, Emerald Book has established the
following general approach for risk sharing between the
Parties for the described subsurface physical conditions.

Hydrogeological, If GBR conditions
geological and are encountered,
geotechnical contractor must

meet its schedule and
technical deliverables.

properties of
theground, or

contamination . ..

Iy The risks arising
conditions not
addressed by the out of the foreseen
GBR are ¢ or}llsi dered ground conditions, as

to be " unforeseeable” described in the

and therefore any
differences are then
deemed to be at the
Employer's risk ;

GBR are assigned to
the Contractor;

if the site conditions

are less onerous than
expected in GBR
Contractor takes the
risk of pricing due to
higher production rates.

if ground condition
is "worse" than
anticipated Employer
bears the cost.
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The FIDIC Conditions of Contract for Underground
Works are based on the principles of fairness and
therefore of balanced risk allocation between the
Employer and the Contractor. Each risk of foreseeable
subsurface physical conditions shall be allocated in the
GBR to the Party that is best positioned to control it,
which leads to more effective risk controls.

Fundamental to the risk allocation inherent in Emerald
Book is that ground and ground water related risk are
only borne by the Employer. All subsurface physical
conditions not addressed in the GBR will be considered
"Unforeseeable"and shall be deemed to be at the
Employer's risk. Claims for unforeseeable physical
conditions which falls outside the limits of the GBR are
covered by SC 4.12 [Unforeseeable Physical Conditions
]. Only actual additional costs incurred are recoverable
if the physical conditions encountered are outside
GBR. Normally only the Excavation and Lining works
are subject to measurementand the accepted Contract
amount is deemed to cover all other underground
works and all things necessary for the proper execution
and completion of the Contract.

Claims for subsurface physical conditions which are
within GBR are dealt with by SC 13.8 [Measurement
of Excavation and Lining Works and Adjustment of
Time for Completion and ContractPrice], risk is shared
through mechanisms for adjusting the contract price
and the time for completion.

If more difficult ground conditions are encountered then
Time for completion can be extended but conversely if
easier ground conditions are encountered than expected
Employer should gain the benefit of risk sharing by
requiring the Contractor to complete in less time,
presumably on the basis that less onerous conditions
will allow for higher production rates.This potential
reduction in the timefor completion has been explained
on the basis of a fair and balanced risk allocation.

Balanced risk allocation: Unforeseeable

physical conditions

A = afl possibie physical conditions

D= G = subsurface

1 m
physical conditions by GE“;

B = foreseeabie

physical
COMBROnE

Lforaseeable = (-0
Urforeseeable

» -0 417

= - [0 » Sub 4.12

For Lindeng oo Extaniarion and L NG Parpase;
For all gther puipodies:
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Limitations:

The GBR sets out the allocation of the risk between
the Parties for subsurface physical conditions(Sub-
Clause 1.1.51). All subsurface physical conditions not
addressed in the GBR will be considered Unforeseeable.
The risk allocation in the GBR depends on the
Employer's preferred level of risk acceptance. As far
as possible the selected baseline parameters shall
describes the geotechnical conditions anticipated to
be encountered during underground and subsurface
condition. While preparing GBR, Employer has to carry
out extensive site investigations determining the range
of possible ground behavior and potential impact on
projects. Based upon the conditions described in GBR,
the Contractor's tender shall include production rates
for each Excavation works. When assessing a tender
under the Emerald Book the Employer should also look
beyond the overall tender price and carefully consider
the Contractor's proposed production rates as they could
have significant impact on the time for completion. For
a successful project outcome, the Employer should give
careful consideration in preparing GBR since GBR plays
a very crucial role keeping project on time and budget .

Conclusion:

It is not possible to exactly estimate the required
quantities for the support before excavation. The
appropriate required excavation and lining works of
subsurface conditions depends on the geological /
geotechnical situation encountered during excavation.
An unbalance risk allocation will lead to escalation
of project cost and even make a project economically
unviable.

It is inherent for any project, particularly in the
construction industry, to involve risks. It is not possible
to eliminate all risks, but what can be done is to allocate
the risks to the various parties. The standard forms of
FIDIC Conditions of Contract for Underground Works
provide a balanced risk allocation by defining the rights
and obligations of both parties.The basic principle to
achieve this is by allocating the risk to the parties best
able to control and manage the risk event and bear the
risk consequences.

In an area of engineering where disputes are
common,"risk sharing", approach can result to less
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disputes as the Contractor will be paid a fair amount
and given a reasonable time for the Works. Risk
sharing mechanism is based on the remeasurement of
excavation support and lining unit rates as construction
proceeds.It is the responsibility of the Employer to
minimize errors in the GBR. The GBR formulation
will directly influence the allocation of risk. An overly
cautions GBR may result in higher bid prices, whereas
as overly simplified GBR may excuse Contractor from
otherwise foreseeable risks.
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Dispatch Instructions and Compensation Issues in
execution of Power Purchase Agreements:
Procedural Matters with Implications

Bharat Pradhan
Asst. Manager, NEA

Abstract

The current energy balance scenario of Nepal has
mismatches between demand and supply. As most
hydropower projects connected through low voltage
networks do not have SCADA systems, they cannot be
monitored and it becomes difficult for system operators
to employ proper dispatching as per system requirement.
In the system, energy mix has been incorporated which
involves energy generation from different resources like
hydro (RoR, PRoR, storage), solar and bagasse. Most
of the base demand is met from generation from IPP’s
and NEAs power plants and deficit energy is fulfilled
by importing from India. Power purchase rates as per
standard PPAs for hydropower projects varies from one
scheme to other, depending on ROR, PROR or Storage
Projects. Power purchase rates for solar, bagasse and
import from India are also different. NEA has been
procuring power from IPPs on take-or-pay basis and a
few are on take-and-pay basis under contingency plan.
From system operation and market perspectives, some
projects are required to have 10% reserve margin. As
mostly 33kV lines are under congestion, projects are
required to be dispatched at a capacity lesser than their
available capacity. NEA is liable to pay compensation to
private sector developers if NEA is not able to evacuate
power generated from projects due to outage of any of
its transmission lines and interconnecting facilities or
due to dispatch of the project generation. It is of utmost
importance for dispatchers that they issue dispatch

» Jilfi0 wcs! w»wefb|d)e*

Roshani Thapa
Electrical Engineering, NEA

Sangita Giri
Electrical Engineering, NEA

instruction considering all aspects of the Agreement,
system conditions and technical limits so as to realize
economic dispatch of the generation projects in
operation.

Key words: IPP, Dispatch, PPA, Availability Declaration,
Compensation

Introduction

The
Hydropower Development Policy,

introduction of Electricity Act, 1992 and
1992 heralded
private sector participation in the development of
hydropower projects, as a result of which the first Power
Purchase Agreement (PPA) was signed between Nepal
Electricity Authority (NEA) and Himal Power Limited
on January 15, 1996 A.D. for Khimti-1 Hydropower
Project (60 MW). It started commercial operation in
2000 A.D. Till date, NEA has already signed PPAs for
a total of 6,173 MW capacity comprising of 4,872 MW
ROR, 1,083MW PROR and 140MW Storage types of
hydropower plants, accounting to a total of 6,095 MW
for hydropower, 72MW for solar and 6MW bagasse
respectively. Out of 1,462 MW total Installed capacity
connected to Integrated Nepal Power System (INPS),
the installed capacity of IPP projects only accounts to
815 MW. NEA has been procuring power from IPPs on
take-or-pay basis, the term of PPA being 30 years and
25 years from commercial operation date (COD) for
hydropower projects and solar projects respectively. In
rudimentary stage, PPA rate was fixed through mutual
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agreement between the signing parties, but at present
the rate has been decided by Electricity Regulation
Commission as per which the base rate for ROR type
of hydropower projects is Rs.4.80 and Rs.8.40 per unit
for wet and dry season respectively with an escalation of
3% per annum for 8 years and that for solar energy has
been fixed as Rs.7.30 per unit. There is a separate rate for
PROR and storage type of hydropower projects with an
escalation of 3% per annum for 8 years. The base rate of
energy from PROR plants in wet season is Rs. 4.80 per
unit, while that during dry season varies from Rs. 8.40
to Rs. 10.55 depending upon the number of peaking
hours required to generate at rated capacity. Similarly,
for storage type of plants, the wet season energy rate is
Rs. 7.10 per unit and Rs. 12.40 per unit for dry season.
If the wet season energy exceeds 50% of total energy
generation in a year for a storage HEP, the wet season
rate is further decreased below Rs.7.10.

Load Dispatch Centre (LDC), NEA, together with
local dispatchers are responsible for managing the
generations from generating plants to maintain a
balance between demand and generation complying to
all the technical limits by issuing Dispatch Instructions
(DI). Dispatch Instruction is the instruction or the set
of instructions given to the generating company by the
designated body of NEA from time to time regarding
the operation of the project. Companies shall submit
Availability Declaration (AD) for each month to the
Dispatcher as mentioned in the Operating Procedure
(OP), using the format given in respective Operating
Procedure. AD is a written notice given to the Dispatcher
mentioning the energy to be delivered at delivery point
for the months starting after Commercial Operation
Date (COD) that should be filled by the company in
the format provided in OP. Dispatcher is designated
to undertake dispatching functions with regard to the
operation of the power stations and transmission lines
and instruct power station operators to vary outputs
by issuing DI. While issuing DI, the AD submitted by
the Companies, operating limits and system conditions
should be considered. The instruction is issued by
Dispatcher from time to time regarding the operation
of the project. Company will have to operate the plant
under recently issued DI.

NEA is bound to purchase power from IPP_operated
projects upto the quantity of contract energy specified
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in AD. But if NEA fails to take this energy due to Forced
outage in any of its transmission lines or interconnecting
facilities or due to under dispatch, NEA will have to pay
for the undelivered energy. The irony is many of the
transmission line projects are in a state of time overrun
and as a result, many power plants are compelled to be
evacuated through a different route under contingency
arrangement. Further, most of 33kV lines under
operation are already overloaded and hence to maintain
grid integrity projects are required to be dispatched at
a capacity less than their available capacity. As per the
provision in PPA,NEA is liable to IPPs for the payment
of energy that cannot be delivered due to NEA default.

Grid Connection Agreements and Dispatch
Provisions

Grid code, 2005 has vested the responsibility of full
operational autonomy in responsibility for Scheduling
and Dispatching of generation upon System Operator.
The System Operator is responsible for preparing the
monthly, weekly and daily Generation Schedule on an
hour to hour basis. Hierarchy-wise, the Generation
Schedules have the prevalence in the order of daily,
weekly, monthly and annual Generation Schedules so
that the daily Generation Schedule prevails over the
rest of the Generation Schedules in the event of any
discrepancy. It is also responsible for allocating and
monitoring the availability of Generating Units for
Ancillary Services, ensuring such Generating Units are
strategically located in the Grid. Also System Operator
is responsible for issuing Dispatch Instructions for
scheduled Generating Units including those scheduled
for Ancillary services.

The Grid Owner is responsible for providing the System
Operator with monthly, weekly and daily Scheduled
Grid Maintenance and Outage Program on hour to
hour basis to determine the constraints of the Grid for
scheduling and dispatching to meet forecasted demand.
In our case, NEA is both Grid Owner and System
Operator.

Generator is responsible for providing the System
Operator with a monthly, weekly and daily Capability
and Availability Declaration on an hour by hour basis.
Generator is responsible for ensuring that it complies
with all dispatch instructions from the System Operator
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subject to constraints imposed by the characteristics of
Scheduled Generating Unit and safety considerations of
plant or personnel.

Dispatch Provisions in PPA

After NEA starts receiving electricity from the Power
plants, Dispatcher will have the right to issue dispatch
instructions to increase/decrease generation, shut
down the plant for a specified period of time, to Black-
Start, to operate under Off-grid Mode or instruct any
other action related to operation. While doing so,
Dispatcher should consider the Availability Declaration
of company, technical limits and system requirements.
NEA is bound to purchase energy from IPP-operated
projects upto the quantity of contract energy as specified
in Availability Declaration. But if NEA fails to take this
energy due to Forced outage in any of its transmission
lines or interconnecting facilities or due to under
dispatch instructions, NEA shall pay the company for
the undelivered energy.

Operating Procedures and dispatch provisions

Local Dispatcher will have to issue the Dispatch
Instruction on the same AD form provided in OP with
authorized signature. But DI given in a standard memo
or office letterhead with authorized signature will also
be valid.In the lower part of the form, Local Dispatchers
may give additional instructions, in addition to hourly
generation like instructions to act in support of system
frequency, instructions to act in support of system
voltage through the generation or consumption of
reactive power, instructions relating to the operation
of any switching or clearing devices relating to the
interface between NEA and Project in accordance with
the provisions of OP and instructions during a system
emergency. After issuing standing DI, Dispatchers may
issue other Dispatch Instructions as per the system
requirement for any period of time. In such a case,
Company will have to operate the Project according to
the recent Dispatch Instruction until another Dispatch
Instruction is issued. All DIs issued by Local Dispatcher
have to be in written form except during emergency
conditions. Any verbal instructions issued by Local
Dispatcher during system emergencies will have to be
confirmed in writing as soon as possible. Following
an outage, after energization of the transmission line,
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Company will have to operate under recently issued
Dispatch Instructions.

While issuing dispatch instructions, simple and clear
texts in imperative sentences should be used (e.g., “Keep
the load at 2 MW until further instruction.”) with the
name of the Project for which the Dispatch Instruction
has to be given by clearly mentioning the full name,
designation and signature of the issuing Dispatcher
along with the date (both Nepali and English) and time
(in hour) of the Instruction issued.

Importance of economic dispatch

A Economic Dispatch Definition

The purpose of the economic dispatch is to schedule the
outputs of all available generation units in the power
system such that the fuel cost is minimized while system
constraints are satisfied. Also, it can be explained as the
process of allocating generation among the committed
units such that the constraints imposed are satisfied and
the energy requirements are minimized. Furthermore,
the economic power dispatch for interconnected power
systems can be explained as the process of finding the
total real and reactive power schedule of each power
plant in such a way as to minimize the operating cost.
This means that the generator’s real and reactive power
is allowed to vary within certain limits so that it can
meet the demand with minimum fuel/operating cost.
This is called the optimal power flow. The optimal
power flow can be achieved by minimizing selected
objective functions, while maintaining an acceptable
system performance in terms of generators’ capability
limits and the output of the compensating devices.

B  Objective of the Economic Power Dispatch

The main objective of the power economic dispatch
is to find the total power generation output so as to
minimize operating cost. Besides the main objective,
there can also be number of other objectives that
involves minimization of emissions, maximization of
profit by reducing total cost, maintain system stability
and security constraint, etc.

In the current scenario, INPS constitutes generation
facilities that are based on Hydro, solar, bagasse and
Diesel (currently not functional). The load demand
is met from generations from the Independent Power
Producers’ (IPP) power plants as well as generation from
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power plants under NEA’s ownership, whereas shortfall
of quantum is met through import from India. LDC
can only monitor the generation from plants that are
connected to SCADA, while others remain overlooked
which makes it difficult to dispatch their generations in
real time. Demand forecast is performed on the basis
of load patterns of consecutive days and moreover,
it is greatly dependent upon operator’s expertise and
speculations. Dispatching is done on merit order basis,
wherein must-run plants having take-or-pay provision
in PPAs are scheduled first and then comes generation
from NEAs own power plants. After that excess energy
from IPPs are scheduled. Afterwards, power from NEA’s
storage plants are scheduled and rest is imported from
India in the wet season, whereas in dry season, after
power import, the storage power plant is scheduled at
last. While dispatch is being carried out to some extent
on merit order, a more economic dispatch solution
could be discovered through use of sophisticated tools,
objective functions and technology.

As the projects in operation have Take-or-pay
provision, contract energy is a must-buy, but excess
energy can be procured as per the requirement from
the cheapest generator. In order to minimize the
overall cost of operation, these generators are to be
optimally scheduled. Another factor to be considered
for economic load dispatch is the network constraints.
Many transmission line projects are in a state of time
overrun ultimately affecting the evacuation of power
plants whose construction has been completed and are
ready for commercial operation. Generally, such plants
are evacuated through contingency plan arrangement
on take-and-pay basis, whereas the other plants under
operation are being evacuated under take-or-pay
basis. Most 33kV lines are operating under overloaded
condition, thus a wise decision is to be sought by the
system operator to commit or decommit the generating
units and what capacity of which unit to commit
such as to optimally make the power flow complying
to the technical limits of transmission lines and
interconnecting facilities.

NEA Decisions and Dispatch Formats

of Dbetter
between

For the purpose clarity of issuing

DI, coordination various  dispatchers,

verification and approval of the dispatch instructions
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issued by local dispatchers, forms and formats have been
created in order to issue DI, summarize monthly DI and
calculate undelivered energy. DI form is used by local
dispatcher to fill the details of dispatch instruction to be
issued to power plants. It mainly comprises the start and
finish date and time for which the project is required to
operate at a specified capacity and the reason for doing
so. Dispatch Instruction Monthly Summary Report
should be used for the compilation of all the dispatch
instructions issued by local dispatcher. It requires to be
approved by the corresponding Chief/Director of the
Provincial Office/Grid Operation Department/LDC.
Validation of capacity delivered during DI is carried out
on the basis of data downloaded from energy meter as
far as practicable. If data downloading is not possible,
delivery point logsheet should be used for validation,
but in this case annual reconciliation of compensation
should be performed by availing the data through meter
downloading.

Billing and Compensation

Most IPPs have provision in their PPA to submit
Availability Declaration for a particularmonth 30
days before the start of a billing or contract month. A
contract month starts at 12:00 noon on the first day of
the particular month and ends at 12:00 noon on the
first day of the following month. Similarly, if there is
any probability that the hydrology will change, IPPs
can submit revised Availability declaration 7 days prior
to the start of contract month. If the company fails to
supply the prescribed quantity due to reasons other
than scheduled outage or emergency maintenance or
forced majeure event or due to NEA, the company will
have to pay compensation to NEA as per the following
formula:

Compensation amount (Rs.) = [0.8* Energy specified
in AD upto the quantity of contract energy - Energy
supplied in the month - Energy not made available
from the project during the period due to NEA or due
to scheduled outage or due to emergency maintenance
or due to forced majeure event | * Energy rate

But for projects which are commissioned by 2077/12/08
and which have PPA capacity above IMW and upto
10MW, as per the recent ERC’s decision which was
further endorsed by NEA Board, the above penalty
provision has been eliminated.However, Declaration
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Deviation Charge (DDC) requires to be imposed on
projects whose commercial operation would start after
2077/12/08. Companies need to submit their monthly
AD for a particular month 30 days prior to the start
of that month mentioning the capacity and energy on
weekly basis. Furthermore, the provision for weekly
revision of AD is also introduced, wherein companies
are required to submit revised AD for a particular week
at least 7 days prior to the start of that week. Revised
weekly AD will have prevalence over monthly AD.
Though NEA Board has already removed hydrological

penalty provision for PPAs to be signed from 1MW
to I0MW capacity, even such projects are required to
submit AD to dispatcher.

As per the provision of PPA, NEA will also have to pay
compensation to the company if the contracted energy
as required to be procured by NEA cannot be taken
due to NEA Forced Outage or Dispatch Instruction. In
case,dispatcher issues Dispatch Instructions to Project
to generate less than Available Capacity, compensation
amount payable to IPP shall be calculated as shown below:

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

‘Undelivered Energy’ shall be calculated for Non-dispatch case as given hereunder:

UE = z(L'C.-x PT3);

el

Where,

UC = (Available Capacity-the greater of Capacity Dispatched and Capacity Delivered):

T Available Capacity — the greater of Capacity Dispatched and Capacity Delivered
Monthly Capacity as specified in Column Eof Table II of Schrdule 2

Notwithstanding  the
Compensation Amount shall be considered equal to

provisions given above,

zero if and so long as the following conditions hold true:

¢ the cumulative of PT (Prorated Time) is equal
to or less than ‘N’ hours in the Fiscal Year, where
N= 72 for 132kV and N=144 for 33kV

% The dispatched and delivered energy in the
month is equal to or greater than 100% of
the smaller of Contract Energy and the ener-
gy according to Availability Declaration for
the Month. In such an event Non-dispatched
Hours shall be considered as zero.

Furthermore, the reduction in the delivery of power
from the project shall not be considered for calculation of
Compensation Amount if and as long as such reduction
is caused by Force Majeure Event or Scheduled Outage
or by Company or by Company’s contractors.Available
Capacity of project is the Average kW capacity of the
project as specified in Energy Table of the project or
as declared by the Company which shall not in any
case be greater than installed capacity of the project.
Also, availability capacity during outage hours or Non-
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j x Nondispatched Hours

Dispatch hours shall not be greater than the smaller of
kW capacity of the project as specified in Energy Table
and Capacity as mentioned in availability declaration.
Similarly, Non-Dispatched Hoursrefers to the duration
in hours for which the project is required to generate
power less than the Available Capacity pursuant to a
Dispatch Instruction.

Whenever there is a situation that any of the projects
are required to be dispatched below their available
capacity due to overloading in the transmission route or
due to any sort of system requirement, dispatcher shall
have to issue Dispatch Instruction. For this purpose,
Dispatch Instruction Form needs to be used by the
dispatcher. All such dispatch instructions issued by
the dispatcher shall have to be compiled in Dispatch
Instruction Monthly Summary Report Form which
needs to be further approved by the corresponding
Director / Chief of Provincial office or Grid operation
department/LDC on the basis of which the generating
company can calculate the undelivered energy due to
dispatch instruction using above formula and submit
before the local dispatcher for approval and later submit
it along with the monthly invoice.
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Fig 1: Process flow diagram of AD and DI

For an under-dispatch condition of duration less than
24 hours,kW delivered one clock hour prior to under
dispatch period shall be used for determination of
available capacity. For instance, if a project is dispatched
from 11:15 hrs to 16:30 hrs, kW capacity at 10:00 hrs
shall be used for determination of available capacity.
Likewise, for under-dispatch periods of duration
greater than 24 hours, the kWh delivered on full clock
hour basis preceding and following the dispatch period
shall be used for determination of available capacity.
Suppose the under-dispatch starts at 14:15 hrs and lasts
till 14:45 hrs of the next day, the first, second and third
hours data before under-dispatch shall be recorded on
14:00 hrs, 13:00 hrs and 12:00 hrs and so on. Similarly,
the first, second and third hours data after an under-
dispatch period shall be recorded on 15:00 hrs, 16:00
hrs and 17:00 hrs respectively and so on. Validation of
capacity delivered during DI shall be carried out on
the basis of data downloaded from energy meter as
far as practicable. If data downloading is not possible,
delivery point logsheet shall be used for validation
but in this case annual reconciliation of compensation
shall be performed by availing the data through meter
downloading.

Coordination between local dispatchers is also equally
important as generations from different projects having
different local dispatchers while being evacuated
together might cause overloading in some other
section(s) of the transmission route. Presently, the
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bottleneck in Dharan-Dhankuta 33kV line section has
given rise to the urgency to issue dispatch instructions to
projects getting evacuated through that route. Khadbari
DC is the local dispatcher for Sabha Khola (4MW),
Lower Piluwa khola (0.99MW), Piluwakhola (3AMW)
and Hewa khola (4.455 MW) Hydro power plants. For
Upper khorunga (7.5 MW), Therathum DC is the local
dispatcher and for Pikhuwa khola (5MW) and Taksar
Pikhuwa (8MW), Bhojpur DC is local Dispatcher.
Likewise, for Leguwa khola (40kW), it is Dhankuta
DC. The generation of all these plants are required to
be evacuated through Dharan-Dhankuta 33kV line
section. But due to the bottleneck in that section, these
projects are required to be dispatched at a lower capacity.
A proper coordination between these dispatchers is
required so as to settle what capacity of which project is
required to be dispatched in order to economically and
optimally evacuate the power rendering less number of

trippings.
Conclusions

The role of dispatch instruction is vital as it facilitates
operation of the system to be technically sound and
economically optimum. There is clearly mentioned
role assigned to dispatcher in Operating Procedure and
terms related to dispatch instruction need to be followed.
We are not yet able to completely harness the technical
and economic benefits that can be accessed through
implementation of dispatch instruction, for which
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we need to improve SCADA system by incorporating
all energy generating sources so as to have sound
communication access networks. Dispatchers taking
into consideration the availability declaration from all
the generators and network constraints should schedule
the generators while trying to reduce the transmission
losses as well as overall cost of power purchase. Key
factors like energy rate and excess energy rate according
to PPA, location of plant and load centre, effective
scheduling of take-or-pay and take-and-pay based plants
could be considered for economic dispatch. Despite
having all the theories and formula for calculation of
undelivered energy, the availability of timely monthly
meter downloaded data still remains a challenge due
to inadequacy of remote access to the energy meters.
In current scenario, the dissemination of authority of
downloading energy meters to corresponding local
dispatchers might mitigate the problem to a great extent.
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Abstract

Plentiful availability of water resources along with the
fortunate geophysical features and steep topography
provides colossal opportunities for hydropower
production in the country. Studies during sixties show
the theoretical hydro potential of Nepal as 83,000 MW,
however latest studies explicate that around 40,000-
45,000 MW would be techno-economically feasible.
And out of these less than 3% has been harnessed so
far. Despite the suitability of huge power production
in-house, many schemes have delivered less than the
expected and estimated energy generation. One of the
major reasons could be an inaccurate estimation of the
water availability. The under and over estimation of
flow in the river could mislead the expected generation.
Thorough understanding of hydrology of the upstream
catchment along with the detailed study of flow regime
of the river is therefore essential for estimating actual
hydropower potential of any project. Mostly projects
with no artificial storage or pondage rely entirely on
the flow conditions of the stream for power generation.
During most of the hydropower design, the conventional
method used to describe the availability of water in the
river is by using the flow duration curve, FDC. FDC,
basically is the plot of flow in the stream against the
percentage of time the flow was equaled or exceeded,
common term we use is Probability of Exceedance
(PoE) of the flow. In case of Run-off-River hydropower

projects, Nepal Electricity Authority, NEA has made
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Significance Of Probability Of
Exceedance Of Flow In The
Assessment Of Power
And Energy Generation
Of Hydropower
Projects In nepal

Q,, criteria mandatory for Power Purchasing agreement
with the purpose of providing full capacity generation
for almost five months a year. If we look through the
actual energy generation of already commissioned
projects, the lack of thorough study of hydrology can be
well observed.

Keywords: Flow duration curve, probability of

Exceedance, sustainability, seasonal variation of energy,
1. Introduction.

“Nepal is the second richest country in the world in
terms of Water resources’, we all have probably learnt it
since we were kids. Well, sadly the statement is a myth.
Nepal isn’t in the second position not even within the
South Asia, neither in the total area covered by water nor
in the hydropower generating capacity. It is learnt that
if we harness the full potential it would not be enough
to light up half of India or China. But, this doesn’t
change the fact that hydropower potential per sq.m area
of Nepal is 1000 times more than that of India. Nepal,
even with such a small area, has a colossal hydropower
potential of 83,000 MW of which about 43,000 MW is
techno-economically feasible.

Nepal is blessed with abundant water resources, which,
if properly harnessed can act as a catalyst for the all-
round development and economic growth of the
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country. In addition to hydropower other benefits such
as, irrigation, water supply, medium of transportation
etc. can be achieved through these amply available
natural resources. Some 6000 rivers and all the major
river systems crisscross the country and drain into India.
Over a short distance of some 190 km from northern to
southern border, the elevation drops dramatically from
8848 to 70 masl. Such diverse topographic features along
with the plentiful availability of water resources make
Nepal highly capable for hydropower development,
especially for Run-off-the river schemes.

Blessed with so many rivers having the drainage area of
191000 sq.km, 74% of which lies in Nepal alone, more
than 30 rivers with drainage area exceeding 1000 sq.km,
are here. Rivers of Nepal can be broadly classified into 3
types, on the basis of their origin. Currently, about 10%
of total precipitation here falls as snow, about 23% of
total area lie above precipitation snow line, about 3%
of Nepal in terms of area is covered by glaciers. Nearly
3500 glaciers cover an area of more than 5000 sq.km.
Classification of rivers of Nepal can be characterized
as follows on the basis of their origin and from the
perspective of hydropower:

0,

% Originating from Glacier and snow-fed river:
»  Mahakali, Koshi, Gandaki, Karnali

> They carry snow-fed flows with signifi-
cant discharge even in dry seasons, which
makes them suitable for year- round ener-
gy generation with significant dry season
energy as well.

» They are perennial and carry tremendous
potential for hydropower.

% From Mahabharat Range: Babai, West Rapti,
Bagmati, Karnali, Kankai and Mechi

» These rivers originate in the Midlands or
the Mahabharat Range

» They are fed by precipitation as well as
groundwater  regeneration  (including
springs). These rivers too, are perennial
but are commonly characterized by a wide
seasonal fluctuation in discharge.

% From Chure hills

»  Basically, rivers originating from chure
hills are considered as small rivers and
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causes flash flood during monsoon rains
and remain without any flow or very little
flow during the dry seasons which makes
them comparatively less fit for year-round
hydropower generation for run-of-the riv-
er schemes.

> Hydropower Plants based on these rivers
need more comprehensive and in-depth
detailed study of hydrology.

Rivers of Nepal are characterized by wide seasonal
fluctuation of flow. Monthly flow generally reaches
maximum during July-August and declines to their
minimum in February-March. Even with enormous
water availability and hydropower potentiality Nepal
still faces power deficit during few months, because of
the seasonal variation of the flow in the stream.

Stream flow is acombined response of non-homogenous
and spatial variability of precipitation, infiltration,
evapotranspiration and other hydrological process.
Therefore, for identifying the trend of stream flow,
understanding the impact of climatic variability and
changes in the region is vital. These things fall under
the hydrological and geomorphological study of any
projects.

More than a century ago, Nepal experienced its first
hydropower plant, however the development in the
sector remained stagnant five decades later NEA
introduced its first ever MW project of Nepal (Panauti,
2.5 MW). Although NEA has been a major contributor
in the expansion of energy sector. flexibility of policies
came into the favor of private developers and some
35 years later after the commissioning of Panauti
Hydropower plant, private sector operated its first hydro
plant Khimti HPP with an installed capacity of 60 MW.

(DoED)
was established in order to facilitate and promote

Department of Electricity development
electricity sector also to improve financial effectiveness
of this sector at the national level by attracting private
sector investment. Similarly, Electricity Regulatory
Commission, (ERC) aiming to regulate the entire
energy sector was established in the year 2017.However,
we should accept the reality: Too many stakeholders,
yet too less development. Nepal has failed to deploy
its hydropower potential even with an involvement of
large bodies. Even with the flexible policies, directives
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and proper guidelines by Government, we have not
been able to fetch the right amount of energy, we could
possibly have. Apart from the political involvement,
reason could be insufficient technical knowledge,
very less study and more assumptions while doing
hydrological estimation. Hydrological assessment is the
foundation for any hydropower project.

Talking of hydrology, Nepal with a limited number of
Gauging Stations to measure stream flow installed in
the major riversonly hasmade the study of hydropower
design in small riversmore imprecise.

Projects built on water bodies, aimed to achieve
productivity out of the steam flow require fairly reliable,
timely information on the expected regime of the
water bodies, i.e. hydrological forecasts. In the area
of hydropower, this is the most crucial and requires
in-depth study of stream flow in order to achieve the
expected and estimated output. Correct use of forecasts
makes it possible to increase the hydroelectric power
output substantially.Especially in the run-off-river power
plant, with no natural or artificial storage, hydrological
uncertainty due to daily flow variability and the effect
of climate change on water resources is a critical topic
in the feasibility evaluations. If we look over the energy
generation trend of the commissioned hydro projects
in Nepal, vague estimation of hydrology could be seen.
Many of them have failed to achieve their minimum
estimated energy. In-depth study on river hydrology is
crucial while designing hydropower projects.

We are endowed with huge potential for hydropower due
to huge water availability in conjunction with verticality
of landscape. However, it is imperative for developers
to have a comprehensive understanding about the
changes in hydrological cycle and the uncertainties
associated with it while developing a hydropower plant.
With the increasing number of hydropower projects
in the country, developers have started doing in-depth
hydrological study to avoid the power fluctuation due
to seasonal flow variation and other uncertainties.
Most of the hydropower projects in Nepal falls under
small sized projects. These are mostly built on small
rivers, which lacks the gauging station, instrument that
measures the stream flow of the river and are installed
by Department of Hydrology and Meteorology. Since
they lack the historical data of the river, flow of such
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rivers are co related using other nearby hydrologically
similar catchments having the historic data available.
Some of the common methods used to calculate
the flow at ungauged rivers are, Catchment Area
Ratio(CAR), Regional Regression, Medium Irrigation
Project (MIP),etc. After obtaining the long term flow
correlated at the intake, design discharge of the project
is fixed. During most of the hydro power design, the
conventional method used to do so is by using the
flow duration curve, FDC. FDC, basically is the plot of
flow in the stream against the percentage of time the
flow was equaled or exceeded, common term we use is
Probability of Exceedance (PoE) of the flow. General
practice in Nepal is that design discharge is fixed at
40% of probability of exceedance for the purchase
Agreement . PoE of the flow 40% means that the power
plant will generate the full installed capacity for 40% of
365 days in a year, near about 5 months. Fixing PoE will
have mainly two significances, lower PoE will optimize
the water resources but for lesser time, whereas higher
PoEwill ensure generated installed capacity for longer
run in a year, ensuring the increased dry energy. Since
the country is subjected to seasonal flow variation, dry
energy has become major concern. For same reason,
NEA has also addressed the need of Q, criteria while
making policies and directives. Of course, the policy
is also related to the sale of surplus energy during wet
season.

2. Significance of flow assessment especially
in RoR plant

As per the published White Paper, 2075 by Ministry of
Energy, Water Resources and Irrigation (MoEWRI),
the Ministry is planning to increase the consumption
of electricity per person to 700 kWH (Kilo watt hour)
in 5 years and to 1500 KWH in 10 years. It also depicts
that the Ministry is more focused on the storage and
P-RoR kind of projects, keeping in consideration of the
fact of seasonal fluctuation of river hydrology can be
addressed by projects with reservoir.

If we look over the private sector’s involvement in the
hydropower development, we see that RoR projects have
taken over the energy sector and majority of projects
are RoR -based. Dominance of RoR-based hydropower
projects are illustrated in the graphical form below. The
following data represents the numbers and capacity of
projects from the private sector.
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Figure 1 Projects under Private sector Development

Note: FC: Financial closure

RoR based hydropower plant uses the instantaneous
flow in the river. It does not regulate under the natural or
artificial storage. That is why a thorough understanding
of river hydrology is very essential. For the RoR types of
project, capacity and generation of energy depends on
the river discharge. Energy generation from a project
is calculated on the basis of the long-term monthly
average flow of the river. However, the flow of a given
month can vary significantly from the designed flow.
Such variation can hit on the estimation of annual
energy of a project.

Flow assessment is significant, and in the context of
RoR sehemes even more critical. General practice of

hydropower design in Nepal is based on Q,, which
is derived using historic daily flow data. If proper in-
depth study on hydrological study is not given, that
will affect the estimated energy generation and private
sector developers will be liable to hydrological penalty
for the energy shartfall as per the provision in the Power
Purchase Agreement done with NEA.

As mentioned earlier, increment and decrement of
probability of Exceedance of flow affects the dry
seasonal energy and the installed capacity of the project.
Wise selection of design discharge should be made in
order to achieve maximum outcome. Same is explained
in tabular form below:

Dry season energy Increases
Capacity of Project Decreases
Optimum use of resources Decreases

Probability of Exceedance of flow

Impact on

If decreased
Decreases
Increases

Increases

Table:1 Impact of PoE on energy and Capacity
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RoR projects are more subjected to flow variation
compared to projects with natural or artificial storage.
As discussed earlier, energy generation by a hydropower
project on a particular month is calculated on the basis

Q> Q,,&Q>Qd -
Q<Q,,&Q>Qd -

For Wet seasons

of long term average flow of that month,Q, . Following
are the possible cases of flow in the RoR-based projects
if the design discharge of the project is Qd:

Spill of resources by (Q-Qd)
Spill of resources by (Q-Qd)

Q< Q,,,& Q<Qd Power Loss Deficit

Q>Q,,,&Q>Qd Power Gain Spill of resources by (Q-Qd)
IVSVATNG T Q> Q, & Q<Qd Power Gain No spill of resources

Q< Q,,,& Q<Qd Power Loss No spill of resources

Where,

Q=River discharge of any particular month
Qd=Design discharge

Q,,,= Long term mean monthly flow of the river

As aforementioned, energy calculation of a power plant
is done based on long term monthly average flows Q,,,
and design discharge Q,. However, during operation,
the discharge on the river for any month can be unlike
from Q,,, If the flow is higher than Q,,,
be condition of spill whereas if flows are lesser than

there will

estimated Q,;, then there will be less power generation.
Further, PPA tariffs for different seasons are different.
Hence, the proper adaptation of Q, while designing and
thorough understanding of the stream flow should be
made before applying for PPA since, over-estimation
of power and energy leads to hydrological penalties to
developers.

3. Flow Duration Curve and Probability of
Exceedance of flow

Small-scale hydropower is a robust and reliable form
of sustainable energy supply. Potential of hydropower
generation does not only depend on the river flows
but also on the climatic variability, precipitation,
catchments characteristics, like topography land use etc.
Very few gauging stations are installed in the country,
so in absence of these data recording gauging stations,
the available river flow for hydropower production can
be estimated in the form of flow duration curve based
on these variables. Most of the hydro power designer in
Nepal also uses this conventional method to describe
the availability of water in the river.

Hydrological forecast is always of a probabilistic nature,
expressed by number of values whose probability of
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occurrence in the given year is various.FDC represents
the relationship between the magnitude and frequency
of stream flow for a particular river basin. It provides a
simple, yet comprehensive, graphical view of the overall
historical variability associated with the stream flow.
Forecasts of the inflow to the hydroelectric power plants
are used for planning the energy generation.

A flow duration curve characterizes the ability of
the basin to provide flows of various magnitudes.
Information concerning the relative amount of time that
flows past a site are likely to equal or exceed a specified
value of interest is extremely useful for the design of
structures on a stream. For example, a structure can be
designed to perform well within some range of flows,
such as flows that occur between 20 and 80% of the
time.The shape of a flow-duration curve in its upper and
lower regions is particularly significant in evaluating
the stream and basin characteristics. The shape of the
curve in the high-flow region indicates the type of flood
regime the basin is likely to have, whereas, the shape of
the low-flow region characterizes the ability of the basin
to sustain low flows during dry seasons.
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Figure: 2 Flow Duration Curve for different rivers
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» For streams with high flows for short periods, a
very steep curve would be expected. It is due to
rain-caused floods on small watersheds. Ephemeral
streams show these characteristics where water
flows only during, and for a short duration after,
precipitation events in a typical year.

» Streams with perennial flow but with high variability
makes a curve much flatter that those of ephemeral
streams but steeper than that of perennial stream
with low variability.

» And a very flat curve indicates that moderate flows
are sustained throughout the year due to natural or
artificial stream flow regulation, or due to a large
groundwater capacity which sustains the base
flow to the stream.Perennial rivers show these
characteristics of low variability in river flows.

4. Seasonal Energy and Effect of POE

Rivers of Nepal are characterized by wide seasonal
fluctuation of flow. These variations are driven by
weather conditions and seasonal climatic patterns in
the watershed. As already mentioned ahead, different
rivers in Nepal carry different forms of flow variation
depending upon their originality.

% Glacier and snow-fed rivers carry snow fed
flows with significant discharge even in dry
seasons, which makes suitable for year round
energy generation with significant dry season
energy as well. Those are perennials and carry
tremendous potential for hydropower. IF hy-
dropower projects do be developed on these
rivers, sensitivity of PoE is lesser.

% Precipitation as well as groundwater regenera-
tion (including springs). Fed rivers too are pe-
rennial but are commonly characterized by a
wide seasonal fluctuation in discharge. For e.g.,
Babai, West Rapti, Bagmati, Karnali, Kankai
and Mechi. Projects built on these rivers may
suffer the generation fluctuation as the flow on
the river may vary seasonally. Optimizing PoE
to achieve maximum capacity as well as to en-
sure sustained dry energy is crucial here.

% Basically rivers originating from chure hills are
considered as small rivers and causes flash flood
during monsoon rains and remain without any
flow or very little flow during the dry seasons
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which makes them comparatively less fit for
year-round hydropower generation for run-of-
the river schemes.Most of the small Hydropow-
er Plants are built on these kinds of river. And
due to lack of proper hydrological assessment,
energy generation of such plants is very low
during the operation. That's why projects to be
built on those rivers need more comprehensive
and in-depth detailed study of hydrology.

In general, smaller the size of river catchment area, the
wider is the range of flow fluctuation. As per the WECS,
analyses of monthly flow trend of some of the rivers
indicate that the contribution of snow melt in runoft is
in increasing trend for snow-fed rives, while for non-
snow fed rivers, dry season flows are decreasing and
wet season flows are increasing. From the perspective
of energy generation from hydropower plants, projects
built on the first kind of rivers fetch more dry energy
than those built on later kinds.

5. Policies and Directives aligned with Prob-
ability of Exceedance of flow

Directives on licensing of hydropower project by
Ministry of Energy

DoED, under MoEWRI issues the license and provides
guidelines for the development of hydropower projects
in Nepal. As, per the Directives on Hydropower
Licensing, 2073,capacity of the hydropower project
will be estimated based on the 40% dependable flow of
the stream if the produced energy is to be injected on
National Grid. However, the provision does not include
the project aimed to build for rural electrification. Three
months later the directives wereamended and made
the design discharge to be fixed at Q,,,
implementation seems to be questionable. The decision

however the

was highly criticized by the private sector developers, as
they considered it as a rigid move by the Government
with the reasoning that it kills the resources and
discourages the high capacity projects also increases
the energy cost. They even doubted the intention of
Government to encourage the power import from
India while clearly not promoting domestic investors
for increasing generation. Increasing the probability of
Exceedance to 45, the project now needs to operate its
plant for 5 and half months, while before it was only for
5 months at full capacity.
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Requirement of Q40 for Power Purchase Agreement

NEA signs power purchase agreement with the private
sector developers, with different tariffs for different
types of projects. NEA has madeQ,, criteria mandatory
if the project intends to produce energy for commercial
purpose, it needs to be designed at Q,,. However, on
2073/10/12, NEA Board made a decision that if any RoR
project intends to generate energy corresponding to
the discharge greater than Q, then NEA can purchase
additional energy at the same PPA tariff under Take-
and-Pay provision or can sell somewhere else using
NEA’s transmission infrastructure with certain wheeling
charge. Later on 2074/02/19, NEA board included P-RoR
projects in the above provision. However, they already
had the provision for minimum dry season energy to be
30%.NEA has signed the Power Purchase Agreements
of few Independent Power Producers (IPP’s) projects
with these provisions.

Limiting Q,, for P-RoR projects would compromise
the peaking capacity which is of great substantial in
the current scenario of country. Releasing the fact later
on 2078/03/09, NEA Board removed the criteria of Q,
on Peaking RoR projects while keeping the minimum
criteria of dry energy to be 30% as it was.

7. Energy generation calculation trend

To elaborate the practice done in Nepal while adopting
design discharge, let us take an example of a river with an
installed gauging station by Department of Hydrology
and Meteorology, having a recorded daily flow in the
rivers for few years. For an instance Gauging station
umber 690, installed on Tamor River at Mulghat. The
drainage area was calculated to be 5858 sq.km. Daily
flows from 1965 to 2013 were available
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Figure :3 A typical FDC

From the FDC above, it can be expected that the river is
perennial with the sustained flow available throughout
the year. If a project is designed on such rivers, one need
not to worry on sustained power flow because the flow
fluctuation on these river is very low.
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After fixing the design discharge, from the long term
daily/monthly data of the river, average monthly flow is
calculated. Since the published data are in the form of
Gregorian calendar, the flows are converted to Nepali
(Bikram Sambat) calendar. As for PPA, NEA follows
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Bikram Sambat calendar if not FDI-related PPA. Head
of the project is fixed, once the diversion head works
and power house location is fixed. All the head losses
are incorporated and the net head of the project is
calculated. With the design discharge, net head and
overall efficiencies of electromechanical machines,
installed capacity of the project is fixed. As, for the ror
based plant, since the flow of every month is different,
apart from the wet season (flow will be Qd), energy
generation will be different. Out of the total energy, dry
energy is segregated and the higher PPA tariffs will be
given to the dry season energies.

8. GLOF and its impediments on Hydro-
power Projects

Glacier lakes are basically the lakes formed by melting of
glaciers behind loosely consolidated and moraine dams.
These lakes are inherently unstable and are subjected
to catastrophic drainage. They are potential sources of
danger to the downstream. The torrent of water and
associated debris that sudden lake discharges produce
is known as Glacier Lake Outburst Flood (GLOF). It is
caused by sudden release of stored water and associated
debris due to breach in the glacier moraine dam. They
are characterized by high peak discharge, high velocity,
and very high sediment/debris load. Besides the peak
discharge (floods), the high magnitude of sediment it
carries is the major threat to hydropower plants and
other structures along with the communities in the
downstream.Recent study has shown that such lakes are
in increasing rate in Nepal and passing threats. So far
Nepal has experiences 24 GLOF events.

Few of the GLOF events that hit the some of the hydro
powers so far are:

» 'The Zhangzangbo GLOF (July 11, 1981), orig-
inated in China caused substantial damage to
the diversion weir of the Sun Koshi Hydropow-
er Plant.

» Dig Tsho GLOF (4 August 1985) in the Khum-

bu region (Eastern Nepal) destroyed nearly
completed Namche small hydroelectric plant.

Hydropower projects to be developed in the higher
altitude region are susceptible to the danger of Glacier
Lake outburst flood. Guidelines of Study of Hydropower
Project, 2018 prepared and published by DoED has
included the study of GLOF during the feasibility study
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report. An important consideration of assessing GLOF
risks on hydropower projects is to compare the peak
flood from GLOF and the hydrological design flood
that is used to design the hydraulic structures. For an
instance, Thulagi Lake, lies at the end of Thulagi Glacier
to the southwest of Mount Manaslu in the headwaters of
the Dana Khola, a tributary of the Marsyangdi river. This
lake has attracted much more attention because several
hydropower projects are planned in the Marsyangdi
river basin. Marsyangdi and Midlle Marsyangdi HPPs
have already been commissioned, and nearly above 700
MW capacity of projects have already applied for PPA
application. This lake began to form some 50 years’ ago
and in expanding rate ever since. As per the report by
ICIMOD, the area of the lake has increased from 0.76
to 0.94 sq.km and the length from 1.97 to 2.54 km from
1995 to 2009.

9. Conclusion:

Run-off-river projects that are designed for higher
dependable flows (higher value of probability of
exceedance of flow) areless vulnerable to flow reductions
than those designed for higher design discharge. This
is because higher design flows lead to more energy
variations with flow variations. Run- off-the river has the
dominance in the energy sector, and are comparatively
more affected by hydrological variability. 80% of rainfall
occurs in the four monsoon months, coinciding with
seasonal snow melt, resulting to the seasonal variation
of the flow and eventually seasonal power generation.
Hydropower production in Nepal is highest in summer,
when demand is lowest, and lowest in winter, when
it is most needed. The electricity surplus in summer
cannot be stored, nor the energy consumption is high
in the country, nor it can be exported because of the
insufficient transmission network and unfavorable
commercial framework. Storing water during the wet
season and producing power in the dry season is crucial
for the viability of the power sector and for meeting the
country’s needs. This depicts the role of PoE on designing
hydropower projects. Government has tried to address
the gap of seasonal load fluctuation in the country by
issuing the directives to have projects designed at Q,,
whereas the private sector, which now has become one
of the major contributors to energy generation in the
country has clearly denied to accept the provision of Q,,
as it would discourage the investment on high capacity
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Looking over the increasing rate of development of the
hydropower sector in Nepal, the power deficit during
dry season should be addressed by encouraging and
constructing reservoir based projects. Next challenge for
NEA and the Energy sector is going to be the utilization
of generated energy in wet seasons. We should resolve
it either by encouraging the energy consumption
inside the country or by cross-border power trading
with India. Also, bilateral power exchanges have been
slowly evolving in the South Asia. If wheeling services
are provided by Indian National Grid for using its
transmission network, we can be a major exporter
of power to other countries as well. Also a study of
USAID had concluded that through energy exchanging,

technical social-economic benefits would accrue to
South Asia Growth Quadrangle (SAGQ) involving
India, Nepal, Bangladesh, and Bhutan.
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Abstract

Nepal’s power market has always been largely focused
on maximization of energy generation in the country
with a long term goal of exporting the excess energy to
neighboring countries. With significant contribution
from NEA and private power project generators, Nepal
is envisioned to be in energy surplus in next few years.
Hence, it is the time to think of a proper energy market.
Looking at the demand pattern and developmental
activities, it is less likely that all the energy generated
will be consumed in the domestic market. We cannot
solely depend on cross-border power trade because at
times of geo-political hiccups or fluctuations in energy
requirements in neighboring countries, it would be too
big a risk to deal with. It would be ideal to maintain
a portfolio of power market comprising of cross-
border trading, energy storage, and increasing internal
consumption so as to utilize as well as economize the
surplus energy. Proper utilization of available energy is
directly linked with economic development of a country
and it’s a high time that we weigh upon the constraints,
the key enablers and the way forward.

Keywords: Power Market, Power Market Portfolio,
Energy Surplus, Cross Border Power Trade, Power
Exchange, Energy Storage, Green Hydrogen, Electric
Vehicle
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POWER MARKET PORTFOLIO
TO UTILIZE AND ECONOMIZE
THE SURPLUS ENERGY

1. Background

It is always a pleasure to begin every write-up saying
that Nepal is blessed with tremendous hydro electricity
generation potential and a good share of solar energy
potential. There are numbers of hydro and solar
developers who are working in developing power plants
using these resources. The present installed capacity
of Nepal is 1,462 MW which is about 10% increment
compared to the previous Fiscal Year 2076/77. It is
estimated that about 1,700 MW of power will be
added to the national grid by Fiscal Year 2078/79. The
national pride project, Upper Tamakoshi Hydropower
Project is also expected to start generating energy in
its full capacity in the coming few months. There are
many other large hydropower projects under planning
and under-construction phase. The White paper 2075
issued by Ministry of Energy, Water Resources and
Irrigation envisions generating 15,000 MW of power
by the year 2028 A.D. To reinforce energy generation in
the country, White paper, 2075 also talks about energy
generation mix which comprises of power generation
from Storage/Pumped Storage, PROR, ROR types
hydropower projects and alternative energy sources
(mostly Solar).

Given that the large hydropower projects to be
commissioned by next 10 to 15 years, as envisaged, we
would have lots of energy flowing in the national grid.
Even as we stay in the lower probability side, it is most
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likely that there would be near about 3,000 MW power
addition in the system in next few years. But as compared
to the expected generation, no significant increment
has been observed in domestic energy demand in our
system. The highest demand for energy, recorded in
Fiscal Year 2077/78 was about 1,482 MW (as recorded
in the month of Baisakh, 2078), which is just about 5%
increment over the earlier Fiscal Year’s demand. The
White Paper, 2075 envisions increasing energy demand
to 5,000 MW but it is difficult to reach such a goal with
mere increment in household consumption and limited
industrial and commercial consumptions.

2. Utilizing and economizing the available
energy

Most of the ambitious goals and aggressive progress of
energy generation in the country was out of two basic
reasons. First, the country required more energy to
combat power crisis the country was facing for decades
till 3 years back; and second, to export the surplus
energy to earn out of it. Assuming that the energy
generation continues to grow, we would have an energy
surplus situation soon in the country. So, the second
option is still an ideal one. We do need a proper energy
market to utilize the available energy. Otherwise, we
would be incurring huge financial and energy losses.
Nepal's meager economy cannot handle such risks.
To minimize risks, therefore, we should be exploring
energy market mix as in portfolio of energy market,
just as we talk about energy generation mix to reinforce
generation.

A portfolio of energy market is because the risk appetite
of Nepal is not too strong at present. If we consider
the recent events such as in late January, 2021, Nepal
lost its first ever bid submitted to Indian DISCOM,
BSES Rajdhani Power Ltd. to sell electricity to India
due to the simple fact that Nepal’s selling price was
not competitive enough for India’s highly competitive
power market. Further, India’s solar power tarift went
down to IRs. 2/unit in November, 2020. With the
present cost of generation going down in India, Nepal
will be facing difficulty to compete with such price
discovery. Atop this, India’s recently published cross
border power trading procedure, namely; “Procedure
for Approval and Facilitating Import/Export of Electricity
by Designated Authority” restricts Nepal to sell power
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generated from projects involving Foreign Direct
Investment (FDI) from certain countries. Nepal has
always had diplomatic ties with all other nations so FDI
has always been welcomed in the country. However, due
to the cross border guidelines of India, our national goal
of selling energy in Indian market has been somehow
restricted. These series of events have triggered some
insecurities in Nepalese power sector which has been
aggressively emphasizing hydropower generation. So,
all our generation ambitions directed towards export
might backfire which would be too onerous on the
Nepalese economy.

Therefore, this article tries to touch upon the importance
of maintaining a portfolio comprising plans like cross-
border trading, energy storage, and strategies for
increasing domestic consumption so as to utilize as well
as economize the available energy. First, let us scrutinize
the importance of having them one by one:

2.1 Cross border power trading and exchange

India has a well-developed power market. As an
immediate next step, it is beneficial for Nepal that we
explore their market options. Nepal shares a decade’s
long power trading and exchange relationship with
India. In fact, Nepal has been relying heavily on Indian
power market to fulfil the peak demand in the country,
especially in our dry season. However, as we move
towards harnessing our energy generation potential,
we would need market to export energy as well. Nepal
can be especially benefitted from the energy resource
endowment and demand/supply complementarities
that it shares with India. Nepal has already entered as a
buyer in Indian power exchange market (Indian Energy
Exchange - IEX) apart from the existing bilateral
agreements with Indian power traders. Nepal is expected
to be granted approval soon enough by Ministry of
Power, India through Designated Authority of India, i.e.,
Member (Power System), Central Electricity Authority
for selling power in the same platform. NTPC Vidyut
Vyapar Nigam (NVVN) has already submitted project
wise applications to the Designated Authority on behalf
of Nepal Electricity Authority to sell power to exchange
market of India.

At the regional and sub-regional level, there have been
ongoing dialogues about collaborating with BBIN
regions involving Bangladesh, Bhutan, India and Nepal

» jiffie wcs! wef|d)e*



and among SAARC nations to initiate regional power
trading and exchange. There are many other benefits
of being connected with other countries especially
when they share such complementing relationship
such as power utilization and economization, daily
load variation management, improvement of system
reliability, competitive energy price discovery, helping
each other meeting global renewable energy obligations
and so forth.

There are many challenges for Nepal to initiate such
collaborative approaches such as the obvious existence
of poor power transmission network and weak
infrastructure. The threat is equally there in the form
of policy constraints. Trading is not yet identified as a
licensed activity by Electricity Act, 1992 of Nepal and
we do not have cross border guidelines, open access
regulations as of now. Thus, we do have lots of challenges
but it is essential that we overcome them to the soonest
possible so that we may connect to the regional grid
network so as to reach wider power market for our
surplus (envisioned) energy. Therefore, establishing
regional trading and exchange platform is an ideal
matter to be accomplished as a long term development
in power sector.

2.2 Energy storage

About 75% hydropower projects that are in operation
and under various stages of construction phase are Run-
off-River (RoR) type hydropower projects, whereas only
about 21% and 4% are Peaking Run-oft-River (PRoR)
and Storage type projects respectively. The geography of
Nepal is such that it is difficult to build storage dams
and peaking ponds in many hydropower projects. So,
the percentage of peaking and storage hydropower
projects does not seem to rise very high in future, too.

As we move towards the surplus situation, we had
better explore the energy storage options, too. Thapa
et al., 2021 carried out a study to forecast the green
hydrogen production potential from envisioned surplus
hydroelectric energy for the period of 2022-2030. It was
found that hydrogen production potential ranges from
63,072 tons to 3,153,360 tons with the utilization of
surplus energy at 20% and 100% respectively, in 2030.!
There are many projects planned as well as running
around the globe that uses the electricity generated

1Thapa, B. S., Neupane, B., Yang, H.-s., & Lee, Y.-H. (2021). Green
hydrogen potentials from surplus hydro energy in Nepal. International
Journal of Hydrogen Energy , 46 (43), 22256-22267.
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from hydro, solar and wind power plants to run the
electrolyzer which then converts the electricity into
green hydrogen through electrolysis process.

Green hydrogen is the clean form of hydrogen, which
has very versatile usages as chemical storage, energy
carrier, and feedstock for industrial production.
Increased hydrogen use can substantially reduce Green
House Gas (GHG) emissions in hard-to-abate sectors,
particularly steel and cement production, heavy-duty
transportation, shipping, and aviation, help to address
challenges in balancing intermittent renewables, and
reduce air pollution in cities.?

The Kathmandu University (KU), on the occasion of
World Environment Day 2021 on June 5, 2021, proposed
“National Hydrogen Initiate (NHI) 2021-2030” which
is a joint initiative of Nepal Government and KU that
mandates to establish the policy foundations, develop an
implementation action plan and incubate a value chain
for the business development with Green Hydrogen as
the driving factor to address the existing and upcoming
challenges of the environment, fuel, energy, economy,
and industrial development in Nepal.?

KU and Nepal Oil Corporation (NOC) signed an
agreement on February 25, 2021 to initiate the project
“Technology Transfer and Local Adaptation for
developing NOC as a hydrogen fuel producing and
distributing company”* This is a very commendable
initiative that has following two major significances:

a) Firstly, we may use the surplus energy from RoR
hydropower plants to produce green hydrogen
and then use the same as transportation fuel. Thus,
we will be utilizing the excess energy rather than
spilling them in the absence of proper market.

b) Secondly, we may minimize our dependency on
fossil fuels and maximize the usages of green
hydrogen as transportation fuel which would
contribute towards lesser carbon emission.

The prospect of trading of green hydrogen cannot be
ignored. Globally, countries are struggling to comply
with Paris Agreement, 2015 to limit the global warming

Zhttps://sdg.iisd.org/commentary/guest-articles/making-green-hydrogen-a-
global-trade-commodity-for-enhanced-climate-ambition

3http://ghlab.ku.edu.np/nhi/
“http://ghlab.ku.edu.np/agreement-signed-between-ku-and-noc-for-green-

hydrogen-project/
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to 1.5 degree Celsius. In such a scenario where many
countries are struggling to keep up with such accord,
Nepal could pitch in to contribute through trading of
green hydrogen. Challenges would be there in the form
of infrastructure, technology, policy, and investment.
However, it would be worthwhile if green hydrogen
could be accounted for the prospect of economizing the
surplus energy.

2.3 Strategies for increasing consumption

Nepal has always been carrying out export — oriented
generation strategies. Export of energy depends on
many things such as geo-political ties with neighbouring
countries, domestic and international policy and
regulatory frameworks, investments and country -
specific power requirement. Contemplating the recent
events as discussed earlier, there is this fear of being
unable to tap the cross border power market for export.
In case some hurdles come on the way for cross border
transactions of power, we cannot risk spilling our energy.
So, there is an urgent need to develop the strategies to
consume the energy produced in the country. It should
be our priority also from the perspectives of national
economy and energy security.

Energy consumption is directly linked with economic
developmentofthe country. 93% of electricity consumers
in Nepal are household consumers. Only about 2% of
total consumers belong to Industrial and Commercial
sectors that have altogether 52% of contribution in
total Electricity Sales Revenue (Source: NEA, A Year
in Review, 2076/77). Household consumption alone
cannot increase the demand significantly unless we are
planning to replace cooking fuel by electricity which
may increase the demand to some extent and also,
contributes largely towards minimizing our dependency
upon the expensive Liquefied Petroleum Gas (LPG) in
urban areas and firewood in rural areas. However, to
lay the foundation for sustainable development and
economic upliftment alongside, it is imperative that
the transportation and industrial sectors should be
electrified if we are talking about increasing the energy
consumption in the country.

Nepal has definitely launched steps towards promotion
of electrical vehicles in the country. Nepal Electricity
Authority (NEA) has initiated a project, “Electric Vehicle
Charging Station Construction Project” which aims to
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support the government’s vision of clean transportation
system to reduce the fuel import in the country. A total
of 50 numbers of DC fast chargers are being planned
to be installed under this project, especially along the
major highways and cities of Nepal. Such infrastructure
building is very essential along with governmental
intervention through enabling policy framework to
encourage the usages of electric vehicles.

Similarly, the surplus energy can be better justified
if massive industrialization happens in the country.
The ambitious goal of Government to increase energy
demand to 5,000 MW and per capita electricity
consumption to 1,500 MWh by 2028 A.D. can be
only met if we are to expand this group of consumers.
Interestingly, industrial and commercial sector can
largely impact the economy of any countries as they
contribute towards job creation, manufacturing of
goods/services and availability of goods/services for
consumption at a competitive rate thus, pushing the
country towards self-subsistence.

3. Way Forward

For a predominantly hydro country like Nepal, energy
plays a significant role in economic development.
Our long term plan has always been export-oriented
generation of hydro-electricity. Ambitious target in the
field, of course, requires heavy investment. As a result,
numbers of private players have also entered the market.
In fact, private players are leading the sector with 108
generation projects having 814.6 MW of installed
capacity connected to national grid and another 224
hydropower, 12 solar and 1 bagasse projects having
total installed capacity of 5,358 MW that have signed
power purchase agreement with NEA and are under
construction phase. Besides them, many large size
hydropower projects are under preliminary study phase
such as Upper Arun, Dudhkoshi (Storage), Tamakoshi
V, Uttar Ganga, Betan Karnali, Phukot Karnali and so
forth. So, we can say that, sooner or later, we are bound
to have surplus situation in the country, when they
come in operation. Presently, we have a small market
where demand stays below 1,500 MW only. Apart from
exporting, it seems that we don't have any concrete
plans at the moment to utilize excess energy though
Government is very much intent on increasing demand
and per capita electricity consumption. It’s good to learn
that Government has emphasized on promoting electric
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vehicles and induction stoves with a vision to replace
fossils with electricity as transportation and cooking
fuel. However, we need even more aggressive planning
to utilize the surplus energy that we are hopeful to have
in the system.

The major drawback that we have often encountered
in the power system of Nepal has been the inadequacy
of required transmission infrastructure. At present,
we have only one cross-border transmission line, i.e.,
400 kV Dhalkebar - Muzaffarpur transmission line. In
addition to this, ten other high voltage cross border
transmission lines have been identified for power
import/export to/from neighboring countries to be
commissioned in different time frames, namely, 2018-
19, 2021-22, 2025 and 2035. Hopefully, the second
cross border transmission line of 400 kV, New Butwal
- Gorakhpur, will be started soon which is expected
to ease the cross border power transaction as it gets
completed. Even the domestic transmission network
is not strong and the transmission losses and outages
that we bear are quite huge at the moment. NEA has
been working relentlessly to strengthen the network.
Hopefully, this constraint will be solved soon.

The constraint is equally there in the form of policy
frameworks. Mostly in the case of cross - border or
regional connectivity, it would be essential to have
harmonized grid codes, rules and regulations, market
monitoring and surveillance frameworks to guide the
operationalization of exchange and trading platform.
Similarly, when the G - G collaboration comes, there
needs to be a proper rapport building among the
nations so as to keep the energy transactions free of
geo-political hiccups.
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Apart from the required infrastructure, governmental
intervention and investment shall be the key enablers
for maintaining a portfolio as such. Firm intervention
from governmental level is very much essential to
develop the required policy frameworks to mandate
the environmental and energy standards. Adequate
investment often forbids countries to jump into action
no matter how good the policy looks like. Once the
policy framework gets outlined, deciding upon the
funding modality becomes important. These kinds of
activities deliver timely and better results when executed
through public - private collaboration. Lastly, newer
technological breakthrough becomes effective only
when driven by trained human capital. So, alongside, to
prepare human capital for such changes, proper training
and development should be embedded while exploring
the effective power market dynamics.
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In fact, low-cost hydropower generation in Nepal is rare
in the world. The main reason for this is that the big
river originates from the mountains. Many rivers flow
uninterruptedly due to the melting of snow from the
east-west mountain ranges on the northern border of
Nepal. Gandaki, Koshi and Karnali are the major rivers
in Nepal. However, rivers flowing in flat geography
cannot be useful from the point of view of hydropower.
Out of 83,000 MW, 32,000 MW from Karnakarli Basin,
21,000 MW from Gandaki Basin, 22,000 MW from
Koshi Basin and 8,000 MW from other rivers can be
generated of which, 42 thousand 133 MW has been
deemed financially and technically suitable.

In fact, Nepal has failed to grasp the opportunity that
exists in Nepal. Obviously, there are many problems in

the areas of hydropower sector. The implementation
of hydropower policy has been very weak. The
market for sale of electricity produced has not been
guaranteed. Promoters have faced many procedural
problems in connection with the construction of
hydropower projects. The construction of medium size
hydropower project has not been completed for ten
years. Stakeholders' demands have been ignored while
formulating hydropower policy. Hydro developers have
been facing problems in terms of survey, construction,
distribution, cash subsidy, tree felling, land acquisition,
rehabilitation, demand of locals, transmission lines,
industrial security, inter-agency coordination etc.
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Impact of Existing
Hydropower Policy to
Encourage Investment

1. Probability of Hydro Electricity in Nepal

In the Constitution of Nepal 2072, the policy provision
of multi-purpose development of water resources has
been adopted by giving priority to internal investment
based on public participation. The constitution
stipulates the development and promotion of the
hydropower sector through government, private and
community investment as well as foreign investment to

attract investors.

After the adoption of liberal economy, the tradition
of selling electricity generated by the private sector
by constructing hydropower projects to the Nepal
Electricity Authority began. At present, hydropower
projects are being constructed by Nepal Electricity
Authority, subsidiaries of Nepal Electricity Authority
and domestic and foreign private investors.

In terms of modalities, public, private and public-private
partnership have been practiced. Trishuli, Kulekhani,
Marshyangdi, Kaligandi A, Rahughat, Trishuli 3A etc.
are the projects owned by Nepal Electricity Authority.
The 22.1 MW Chilime Hydropower Project and the 456
MW Upper Tamakoshi HEPS are built on Public Private
Partnership Model have been adopted. Rasuwagadhi,
Madhya Bhotikoshi, Syanjen are under construction
by sister company Chilime Hydropower Company Ltd.
Khimti, Bhotekoshi etc. are projects with direct foreign
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investment. Mistrikhola, Khanikhola, Hewa, Balefi
etc are the projects being constructed by the domestic
private sector.

2. Importance of hydro electricity

Hydropower is also the cornerstone of industrial
development. With the construction of the hydropower
project, there is an opportunity to invest the money
being spent on the import of petroleum products in the
productive sector. The importance of hydro electricity is
illustrated as below-

(i) Promotion of agriculture sector

Energy is obtained when hydropower projects are
constructed. Operating pump set or lift irrigation
with electricity means increasing the production of
the agricultural sector. During the construction of
the hydropower project, roads and bridges will be
constructed up to the project site. The construction
of the road will help in transporting the agricultural
products to the trading center. With the construction
of hydropower projects, local agricultural products
not only gain market, but also promotes economic

activities.

(ii) Job creation

The hydropower project is a productive industry
in itself. During the construction of the project,
a large number of skilled, unskilled and semi-
skilled manpower gets employment. Even after
the completion of the project, there will be regular
employment for certain manpower. On the other
hand, access road, electricity, telephone and
drinking water may have to be provided during the
construction of the hydropower project. Similarly,
promoters can build schools, health centers, parks
and gardens. The problem in energy supply can be
management of agriculture, tourism, manufacturing
or other similar sectors. Due to all these activities,
it will help in job creation.

(iii) Industrialization

The availability of cheap electricity means that
the cost of industrial production is reduced or the
products can compete. Where energy is available at
affordable prices, investors are attracted to invest. If
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more energy is not available, the demise of industry
is inevitable. If we look at our example in the past,
there is a precedent that 68 percent of industries
have collapsed due to energy.

(iv) Petroleum products import substitution

At present, Nepal imports 1.4 million cylinders
of LP gas annually. Ironically, most LP gas is used
for cooking or operating three-wheeled vehicles.
Similarly, more than 100 billion petroleum products
are imported annually. These are things that can be
replaced by electrical energy.

(v) Forest conservation

In Nepal, 68 percent of the total energy requirement
is being supplied from firewood, 8 percent from
animal dung, 8 percent from fossil fuels, 8 percent
from agricultural products and 1 percent from
electricity. This means that large-scale deforestation
is taking place in rural areas to meet energy needs.
Which can be replaced by electrical energy.

This study is considered to be important to formulate
new policy and make necessary amendments in
the existing policy before addressing the policy
shortcomings in the hydropower sector which are very
important in the fields of agriculture, forest, industry,
employment, foreign exchange, energy supply etc.

3. An overview of existing laws

Several laws relating to hydro electricity such as
Electricity Act 2049, Water Resources Act 2050,
2050, Electricity Leakage
Control Policy 2058, Hydropower Development Policy
2058, Water Resources Strategy 2058, Water Resources
Plan 2061, Investment Board, Act 2068, Hydropower
Project Directive 2068, Hydropower Project License

Electricity Regulations

Survey Directive 2068, Load Shedding Minimization
Action Plan 2069 and Hydropower Development
Agreement Procedure 2071 have been issued.

(i) Water Resources Act, 2049

The Water Resources Act, 2049 provides for the use
of water resources for drinking water, irrigation,
hydropower, water transportation and tourism
promotion. Similarly, private and public houses
and lands can be used for the construction of
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hydropower projects and conservation of water
resources should be taken care of while using water
resources.

(ii) Electricity Act, 2049

The Electricity Act, 2049 provides for obtaining
permission for hydropower survey, generation,
transmission and distribution. However, there is
a provision that permission is not required for
projects up to 1000 kW capacity. Survey license will
be issued for a maximum of 5 years. If the survey is
not completed within that period, the license can be
revoked. Survey permission must be given within
30 days, after the survey permission must be given
for production, broadcasting and distribution. The
maximum period of production, transmission and
distribution is 50 years.

(iii) Hydropower Development Policy, 2058

After the Hydropower Development Policy, 2058,
non-tourist visas and work permits are provided
to the investors, skilled workers, their families.
Investors can use private and public land for
hydropower generation purposes. Similarly, study
survey license for projects up to 10 MW capacity
should be given within 60 days of submission of
full details and all other types of permits should be
given within 120 days of submission of full details.
Validity period of survey license should be 5 years
and generation license period should be 35 years for
internal demand supply.

(iv) Foreign Investment Policy, 2071

One step center service has been made in the Foreign
Investment Policy, 2071 There are good provisions
foreign exchange facility, industrial security,
treatment like the natives, non-nationalized capital
till the concession period and return earned. In the
case of hydropower generation and transmission, a
lump sum cash grant can be provided on the basis
of unit cost of tax and tariff paid by the investor on
the materials used in the hydropower project.

(v) Industrial Business Act, 2076

In the Industrial Business Act, 2076 the hydropower
sector has been listed as a national priority industry.
The Act provides for 100 percent exemption in
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income tax for the first 10 years and then 50 percent
for the next five years if hydropower is generated,
transmitted and distributed by 2080.

Problems faced by hydro electricity sector
A. Based on secondary data :

Hydro sector of Nepal is facing numerous issues.
Hydro developers are facing especially political,
economical, social, technical, institutional,
environmental, ecological, physical and geological
issues during developing hydro power projects. On
the basis of secondary data, following problems and
issues are indicated :

i) Payment disputes

Hydro sector is facing payment disputes. "As the
hydropower projects are often associated with high
construction costs, it is a common trend in Nepal to
delay payments to the contractor, sometime creating
many issues related to severe cash flow problems.
In addition, the Contractor always claims for more
than what it has really performed. Thus, the Client/
the Consultant wants to delay or decrease the items
to be certified.",(Abhushan Neupane, p, 57). Such
statements indicate that prevailing policy is not able
to address the Payment disputes.

(ii) Transportation cost

High transportation cost is an issue regarding
hydro sector. "The developers have to bear the high
costs of transporting the heavy machinery and
equipment required to these remote areas.", (Gopal
K. Sarangib , Anju Panditae , Sultan Ishaqc , Nabir
Mamnund , Bashir Ahmadc , Muhammad Khalid
Jamilc,p. 451). Such statements state that existing
policy is not able to combat with Transportation
cost.

(iii) Design/model Changes during

Construction

Change in circumstances is an issue for hydro sector.
"The circumstances anticipated during the project
planning, designing and contracting changes
during the construction of the project. The changed
circumstances often require lengthy variation order
procedures. The approval and payment are often
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laden with difficulties from various watchdogs and
authorities."( Abhushan Neupane, p.57). It means
there are policy problems regarding change in
designs or variation order.

(iv) Transmission lines

Transmission line delay is one of the repeatedly
occurring problems of hydro sector. "Lengthy
transmission lines passing through the mountainous
terrain need to be installed to evacuate power to the
main grids, resulting in increased project costs."
(Gopal K. Sarangib , Anju Panditae , Sultan Ishaqc
, Nabir Mamnund , Bashir Ahmadc , Muhammad
Khalid Jamilc, p.453

(v) Unfair demands of local people

Hydro developers are suffering with unfair demands
of local people. "project implementation faces
the problem as local people unfair demands and
cause disruption in the construction work ( Hari
Dhungana, p,18). It is obvious that existing policy is
not able to address unfair demands of local people.

(vi) Lack of technical manpower

Lack of trained technicians and engineers is also
resulting in poor maintenance of plants. Technical
constraints related to design of micro-hydro
turbines are also resulting in lower production
efficiency. (Gopal K. Sarangib , Anju Panditae ,
Sultan Ishaqc , Nabir Mamnund , Bashir Ahmadc,
Muhammad Khalid Jamilc, p. 450)

(vii) Resettlement and Rehabilitation

Resettlement and Rehabilitation is an unsolved
issue of hydro sector. "Unlike the 1992 policy, which
is silent on the resettlement of project affected
people, the 2001 Hydropower policy encourages
the development of large storage and multipurpose
projects. It mentions that the project has to
rehabilitate and resettle the families to be displaced
while generating, transmitting and distributing
electricity in accordance with the standards set by
the Government of Nepal. The standards, however,
have not been developed.",( Hari Dhungana, p.18).
Such statements indicate that prevailing policy is
not able to address the problem of resettlement and
rehabilitation.
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(viii) Acquisition of land

Local communities living in areas adjoining
hydropower projects are the most vulnerable to the
impacts of these projects. Most influential issues
are the acquisition of land for project development,
including displacement of local people.

(ix) Bank interest

Long term capital is essential for hydro sector.
"Nepal’s electric power sector has been trapped
in low-level investment equilibrium. ", (ADB).
"Problems are compounded by issues related to
mobilizing private capital, asset-liability mismatch
and lack of awareness in the banking communities
about such projects. High interest rates combined
with short loan tenures further complicate the
problem."”, (Gopal K. Sarangib , Anju Panditae ,
Sultan Ishaqc , Nabir Mamnund , Bashir Ahmadc,
Muhammad Khalid Jamilc) .

(x) Environmental protection and IEE
Issues

Environmental protection and IEE/EIA issues are
rally challenging "There was no clear environmental
law during the formulation of 1992 electricity act
and the hydropower development policy. Both
these policy and legislation mentioned that the
hydropower projects have minimum adverse
impact on the environment. However, after the
introduction of Environmental Protection Act
(1996) and Regulations (1997), environmental
standards were enforced in a wide variety of
projects. The regulations categorized projects that
required environmental impact assessment (which
are generally likely to have greater impacts) and
initial environmental examination (IEE) for smaller
projects. "( Hari Dhungana, p.20)

B. Based on primary data

On the basis of primary survey, following problems
can be identified :

(i) Regarding shortcomings in policy for-

mulation,

Regarding shortcomings in policy formulation,
63.6 % respondents indicate shortcomings in
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policy gap analysis, 36.4 % respondents indicate
shortcoming in involvement of stakeholders and
27.3% respondents indicate ambitious policy
formulation. Hence nearly two third respondents

indicate weakness in policy gap analysis.

(ii) Regarding problems faced during
project development

Regarding  problems
40.9%
acquisition and rehabilitation, 36.4% are related

faced during project
development, are related with land
with transmission line construction delay, 22.7%
are related with regional policy implementation
as well as demand and pressure from locals, 18.2%
related with behavior of the bureaucracy and 13.6%
are related with power purchase agreement (PPA)
as well as concessional loans.

(iii)Regarding problems within the policy
cycle

Regarding problems within the policy cycle
respondents constitute %40.9 with enforcement,
27.3%, with policy monitoring, 22.7 % with policy
analysis and 13.6% with policy evaluation. Hence
we can conclude that there is problem in policy
execution rather than sound policy formulation.
Regarding responsibility to implementing policy, 95%
respondents opinion that political and administrative
will is responsible for weak execution of hydro power
policies. Hence survey shows that policy execution is
major weakness in the policy cycle

(iv) Regarding investment friendly hydro
electricity policy

Regarding investment friendly hydro electricity
policy, 31.8 % respondents suggest to exact
implementation of laws and regulations as well as
improving the behavior of the bureaucracy, 27.3%
suggest for long-term loans at concessional rates,
18.2% suggest for tax and fee waiver and 13.6%
suggest formulating new policy as well as ensuring
market. Here also implementation of existing policy
is regarded as a major bottleneck.

(v) Regarding delay of mega projects
Regarding delay of mega projects like West
Seti (750 MW) Upper karnali ( 900 MW) and
Budhigandaki( 1200 MW) respondents (90.9 %)
point out political will as responsible.
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(vii)Regarding exact implementation of
hydro related policies

Regarding exact implementation of hydro
related policies 45.5% respondents expressed less
satisfactory, 18.2 % expressed satisfactory and 36.4
remain neutral. In context of exact implementation
of policy nearly 50 % respondents are not seen

satisfactory.

5. Conclusions

Secondary data shows that there are problems in
terms of payment disputes, high transportation cost,
confusion in model determination, transmission lines
delay, unfair demands and pressure of local people, lack
of technical manpower, resettlement and rehabilitation,
acquisition of land, compensation for harms, high rate
of bank interest, and environmental impact assessment
procedure. On the other hand implementation of
existing policy is weak due to high ambition in policy
and there is no guarantee of market for electricity
selling. Developers are facing many bureaucratic or
procedural problems.

Primary data shows that one fourth respondents are
unknown about hydroelectricity related policy matter.
Nearly two third respondents indicate shortcomings
in policy gap analysis during policy formulation.
Respondents indicate problems in terms of land
acquisition, rehabilitation, transmission line, regional
policy implementation, pressure from locals, and
behavior of the bureaucracy, policy enforcement, policy
monitoring, policy analysis, policy evaluation and
Respondents think that
political will is responsible for delaying mega - projects.
On the other hand they express less satisfaction in

power purchase agreement.

implementation of prevailing policies. Hence it is found
that the participation of stakeholders is overlooked.
Respondents suggest for exact implementation of
laws and regulations, improving the behavior of the
bureaucracy, providing long-term loans at concessional
rates, tax and fee waiver, and ensuring market.

Recommendations

Hydroelectricity - related policies should be objective
- oriented and result- oriented. Policy monitoring,
evaluation and implementation should be on prior
focus for achieving the desired goals on time.
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Hydroelectricity policies still lack farsighted,
sustainable and resilient vision and mission.
Policy should be formulated by bottom - up ap-
proach and government must create the envi-
ronment to implement it.

Company registration process and other legal
procedures are lengthy which is frustrating the
investors. So company registration process and
other legal procedures must be made easier.

In Nepal, most of the plans remains on pa-
per because of lack of proper implementation.
Many issues like political instability, fluctuating
environment, lack of commitment, top-down
approach in planning, dependency on other
countries for financial, technical and human
resources, corruption, low citizens-and-stake-
holders participation, weak monitoring and
evaluation and lack of benefit sharing need to
be sorted out.

There is the trend of occupying the license of
hydropower projects by the elite communities,
relatives of the higher ranking officials because
of which interested communities are forced to
purchase the license by paying huge amount
which is hiking the price per Megawatt. So, if
any license holder fails to launch the project on
time, license must be cancelled and it should be
handed over to next.

There is the conflict and communication gap
between the concerned government author-
ities. One provides the license for the hydro-
power generation, whereas the next does not
grant permission to cut down the trees for the
construction of the transmission line. So these
things should be analyzed before providing the

license.

Due to the provision in hydro sector that the
promoter share will be converted into the pub-
lic share after three years of issuing the shares
to the general public, promoters are hiking the
price of the share during the time of share con-
version, issuing right shares just to pay the bank
loan and auctioning the undistributed shares at
the high rate. Because of these activities, new
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investors are forced to lose their hard-earned
money. Therefore, a strong regulatory body is
required to regulate the hydro sector. It is ex-
pected that Electricity Regulatory commission
will pay adequate attention to it.
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Nepal has undergone a lot of changes since development
of first hydropower project (Pharping Hydropower
Project). At first, only royal families and royal palaces
in Kathmandu had the privilege of using electricity but
later, other common peoples beside royal families also
start to get the chance of consuming electricity. With
time, slow progress was seen in energy sector but after
establishment of Nepal Electricity Authority (NEA),
very rapid and lot of progress can be seen in very short
period of time. Distribution and consumer service
directorate (DCS) of NEA possess the responsibility
of distributing electricity at each and every household
at required demand. It deals with the expansion of
distribution line, maintenance of distribution line
and operation and maintenance of the substation of
33KV/11 KV.

Nepal has faced different kind of problem from time to
time in energy sector. There used to be up to 18 hours
of loadshedding which is due to imbalance between
generation and distribution. At that time, generation of
power in Nepal is low but now a lot of new hydropowers
(Both NEA and IPPS) are being interconnected to
national grid and furthermore, many new projects of
high rated capacity are soon to be connected which is
going to cause excess surplus energy that is why now
NEA has focused on increasing the power consumption
and encouraging the consumer to use more electrical
appliances.
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Future Necessity: Up gradation
of Distribution System

Even though, problem ofload shedding is dealt couple of
years ago, consumer are still facing problem of frequent
power outage which is due to many reasons such as
lack of proper bush cutting, overloading of transformer,
very lengthy feeders, old distribution structure. All the
problems mentioned above can be solved in very short
period of time except old distribution structure. This
very problem is going to cause a lot of effect in near
future if it is not dealt and upgraded as soon as possible.

The physical structure of distribution system (i.e. pole,
conductor) has become old and in most of the area, same
structure are being used from its establishment which
were decade ago. At that time, the structure were made
in order to withstand the load of that time so conductor
used are of small size, pole used are of small height. Now
the number of consumers are increasing in exponential
manner so does the load hence the structure are getting
overstressed and likely to fail in near future.

These below givens are the factors that are related to up
gradation of distribution system.

1. Conductor Size

Every conductors has its own specification such as
physical measurement, current carrying -capacity,
thermal withstand level, flexibility. Usually, diameter
of conductor is directly proportional to the current
carrying capacity and thermal withstand level. eg dog
conductor has more stress handling capacity than rabbit
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and weasel. As we can see in our existing distribution
system, conductors are being used not by calculative
requirement but rather by ease while stringing it. For
eg weasel conductors are being used for 11kv line which
is risky because there is very high chance of breaking
of conductor if fault occurs in line. In LT line small
size conductor causes more loss as compared to large
size conductors. So for sake of both protection and loss
reduction, large size conductors is suitable to use so NEA
should upgrade the size of conductor of distribution
system. Breaking of conductor occurs in large number
and a lot of accidents are due to breaking of conductor.

2. Insufficient load center/ substation

For good voltage regulation and for less loss, sufficient
number of load center has to be installed but due to
various reason such as problem in land acquisition,
unfavorable landscape, it is getting hard to form new
load center. Large sized substation required large area
of land and high voltage tower requires large right of
way which cannot go through populated area. If there is
only few substation then feeder length will be very long
which causes more unreliability and power quality will
be low.

3. Inappropriate load center placement

For better voltage regulation, load center placement
plays the major role. The ideal placement for load center
is in middle of the load consumption so that loss would
be same which provides good voltage regulation but it
is not feasible in practical because of land acquisition
problem, geographical reasons. Substations are usually
built at feasible, access area so distribution of load is not

uniform so system become unreliable.
4. Automation

The reliability of DCS is in direct connection with
the automation of system and equipment. More the
automatic system, higher will be the reliability. New
added Substation and hydropower projects are made
to operate automatically but old projects are semi
automated and Complete manual. In DCS, most of the
33/11 KV substation are semi-automated but all the
equipment after 11 KV to 400 V are completely manual.
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Lack of automation increases the time taken to clear
fault which decreases the reliability of system.

5. Reliability

Reliability is now a major issue related to the DCS.
People nowadays want reliable power with good voltage
regulation. Reliability is now NEA’s major challenge after
load shedding. Large number of power cut during a day
has misled the consumer thinking that load shedding
has started again which is completely false but reliability
is very poor which is due to lack of proper bush cutting,
very lengthy feeder, non-updated substation, old
distribution structure.

6. Loss Reduction

There are two types of loss in electrical system. One is
technical loss which is due to heat loss, earthing loss
(due to bush, tree) in distribution system and another
is electricity theft which also causes loss in system.
In order to maintain technical loss, large conductor
is used, proper bush cutting is done and in order to
reduce electricity theft, seal is used in every household
properly, inspection should be done from time to time.

Demand Side Management

Demand side management encourages efficient and
optimum use of electricity at the consumer end which
reduces peak load so that installed capacity can be
reduced, increases reliability and reduces cost of system.
Demand side management is also used in order to
reduce load shedding and can also be used in order to
increase the reliability of system

Conclusion

Above given points are the necessities for up gradation
of DCS in near future because it is very hard to sustain
the system with existing infra structures and methods.
The distribution infra structures should gradually be
upgraded so that the power supply becomes reliable.
Electricity now has become essential part of life because
all the electronics gadget, internet, network systems
are operated using electricity, so fraction of power
outage causes large effect and for this, system should be
made more reliable necessitating up gradation of DCS
urgently.
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NEPAL ELECTRICITY AUTHORITY
POWER TRADE DEPARTMENT

IPPs' Hydro Power Projects (Operation) as of Ashadh 31, 2078

ﬂ“ -

Himal Power Ltd. Khimti Khola Dolakha
. Upper
2 ETleE iR A gy Bhotekoshi Sindhupalchowk
Ltd.
Khola
Syange Electricity Company .
3 Limited Syange Khola Lamjung
4 National Hydro Power Indrawati - III  Sindhupalchowk
Company Ltd.
Chilime Hydro Power 1
5 — ) Chilime Rasuwa
6  Butwal Power Company Ltd.  Jhimruk Khola ~ Pyuthan
7  Butwal Power Company Ltd.  Andhi Khola Syangza
Arun Valley Hydropower Piluwa Khola
8 Development Co. (P.) Ltd. Small Samluasallin
Rairang Hydro Power . .
2 Development Co. (P) Ltd. Rairang Khola  Dhading
10 i?glma Hydropower (Pvt.) Sunkoshi Small  Sindhupalchowk
11  Alliance Power Nepal Pvt.Ltd. Chaku Khola Sindhupalchowk
12 Khudi Hydropower Ltd. Khudi Khola Lamjung
13 Unique Hydel Co. Pvt.Ltd. Baramchi Khola  Sindhupalchowk
Thoppal Khola Hydro Power .
14 Co. Pvt. Ltd. Thoppal Khola ~ Dhading
Gautam Buddha Hydropower .
15 (Pvt.) Ltd. Sisne Khola Small ~ Palpa
Kathmandu Small . .
16 Hydropower Systems Pvt. Ltd. Sali Nadi Kathmandu
» Jifftd wcs ! wef|d)s*

Installed
Capacity | PPA Date
(kw)
60000 2052.10.01
45000 2053.04.06
183 2058.10.03
7500 2054.09.15
22100 2054.03.11
12000 2058.03.29
9400 2058.03.29
3000 2056.10.09
500 2059.08.27
2500 2058.07.28
3000 2056.11.03
4000 2058.03.04
4200 2058.12.14
1650 2059.11.23
750 2061.04.29
250 2062.04.24

Commercial
Operation
Date

2057.03.27

2057.10.11

2058.10.10

2059.06.21

2060.05.08

1994
2071.12.22

2060.06.01

2061.08.01

2061.12.11

2062.03.01
2063.09.15
2063.09.27

2064.07.13

2064.06.01

2064.08.01
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17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

Khoranga Khola Hydropower
Dev. Co. Pvt. Ltd.

Unified Hydropower (P.) Ltd.
Task Hydropower Company
(P) Ltd.

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
Development Company Ltd.
Sanima Mai Hydropower
Limited

Bojini Company Private
Limited

Pheme Khola
Pati Khola Small

Seti-II

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

Panchthar
Parbat

Kaski

Gulmi
Sindhupalchowk
Kaski

Ilam
Sankhuwasabha
Sankhuwasabha

Kaski

Lalitpur

Lamjung

Parbat
Dolakha
Sindhupalchowk
Nuwakot
Dhading
Dolakha
Sindhupalchowk

Sindhupalchowk
Lamjung

Gorkha
Rasuwa
Ilam
Ilam

Dolakha

995

996

979

2400

991

4800

4500

990

4455

4410

680.4

4950

10000

9658

1800

5000

8400

3520

1800

3000

4400

993

5000

3000

22000

2200

2057.12.31
2062.10.28

2063.06.08

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

2064.08.05
2065.10.27

2065.11.14

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
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Ruru Hydropower Project (P) Upper Hugdi .
B, Khola Gulmi
a4 E:(lime Hydropower Co. Pvt. Belkhu Bhedliin
. Naugadh gad
45 Api Power Company Pvt. Ltd. Khola Darchula
Kutheli Bukhari Small .
46 Er Suspa Bukhari ~ Dolakha
47  Sanima Mai Hydropower Ltd. Mai Cascade Ilam
48 C.h h}/angdl Hydropower Chhandi Lamjung
Limited
Panchakanya Mai
49 Hydropower Ltd. (Previously Upper Mai Tam
Mai Valley and prior to that ~ Khola
East Nepal)
50 Se'lya.p atri Hydropower Private Daram Khola A Baglung
Limited
Electro-com and Research . .
51 Centre Pvt. Ltd. Jhyadi Khola Sindhupalchowk
Khani Khola Hydropower :
52 O Tungun-Thosne  Lalitpur
53 Ezraudl Kalika Hydro Pvt. Daraudi Khola A Gorkha
Khani Khola Hydropower . .
54 o ———) Khani Khola Lalitpur
Sapsu Kalika Hydropower Co. . .
55 Pyt Ltd. Miya Khola Khotang
Sinohydro-Sagarmatha Power Upper .
26 Company (P) Ltd. Marsyangdi "A" Lamjung
57 Madi Power Pvt. Ltd. Upper Madi Kaski
Panchthar Power Company
58 Pyt. Ltd. Hewa Khola A Panchthar
59  Sanvi Energy pvt. Ltd. Jogmai Ilam
Bhugol Energy Dev Compay . .
60 (P). 1td Dwari Khola Dailekh
Mai Valley Hydropower .
61 Private Limited Upper Mai € flam
Dronanchal Hydropower .
62 Co.Pvt Ltd Dhunge-Jiri Dolakha
63 I?1byaswar1 Hydropower Sabha Khola Sankhuwasabha
Limited
64 Puwa Khola-1 Hydropower Puwa Khola -1 Tlam
P. Ltd.
65 iltlébam Hydropower Co. Pyt Phawa Khola Taplejung
66  Mount Kailash Energy Pvt. Ltd. Thapa Khola Myagdi
67 N‘Ian'daklnl Hydropower Sardi Khola Kaski
Limited
Garjang Upatyaka
68 oo () i, Chake Khola Ramechhap
» Jiffi@ wcs ! wefb|0)e*

5000

518

8500

998
7000

2000

9980

2500

2000

4360

6000

2000

996

50000

25000
14900
7600

3750

5100

600

4000

4000

4950
13600

4000

2830

2066.04.04

2064.04.04

2067.01.19

2069.04.32
2069.10.12

2068.12.23

2061.12.19

2068.12.19

2067.01.30

2069.04.05

2068.05.19

2069.04.05

2069.08.10

2067.09.14
2066.05.21
2068.05.30
2069.08.07

2069.12.30

2068.12.23

2068.09.25

2068.11.17

2070.10.09

2063.12.01
2067.10.11

2068.11.11

2065.11.06

2071.12.09

2071.12.30

2072.05.02

2072.06.03
2072.10.29

2072.12.13

2073.03.09

2073.03.12

2073.05.31

2073.07.09

2073.08.13

2073.08.20

2073.09.03

2073.09.17
2073.09.25
2073.10.22
2074.01.18

2074.01.23

2074.04.09

2074.06.01

2074.06.02

2074.06.23

2074.07.14
2074.08.22

2074.08.23

2074.08.28
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69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

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.Itd

Leguwa Khola Laghu
Jalbidhyut Sahakari Sastha
Ltd.

Super Mai Hydropower Pvt.
Ltd.

Chimal Gramin Bidhyut
Sahakari Sanstha Ltd.

Surya Power Company Pvt.
Ltd.

Deurali Bahuudesiya Sahakari
Sanstha Ltd.

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

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

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

Lamjung

Nuwakot
Okhaldhunga
Kaski

Ilam

Baglung

Dhankuta

Illam

Taplejung

Nawalparasi

Lamjung

Lamjung and
Kaski

Makawanpur/
Lalitpur

Doti
Bhojpur
Panchthar
Gorkha
Kaski
Taplejung

Darchula

Taplejung,
Panchthar

Bajhang

Dailekh

Lamjung and
Kaski

3000

23

7000

13000

8000

1500

40

7800

90

960

100

8800

22000

3330

5000

22100

997

7000

9900

8000

25000

996

4800

6600

2069.10.28

2072.11.16

2069.11.21

2066.08.03
2072.12.10

2069.11.14

2066.12.16

2072.11.21

2073.12.06

2074.11.15

2074.04.08

2070.02.20

2069.10.28
2073.02.13

2069.10.07

2069.12.11

2066.07.24

2071.04.09
2075.10.16

2072.08.04

2073.02.25

2070.01.29

2073.07.12

2069.03.29

2071.10.20

2074.08.01

2071.4.20

2074.10.15

2074.10.18

2074.12.12

2074.12.19

2074.12.26

2075.03.24

2075.03.28

2075.07.11

2075.07.14

2075.08.13

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
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93

94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

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.

Civil Hydropower Pvt. Ltd.

Eco Power Development
Company Pvt. Ltd

Taksar-Pikhuwa Hydropower
Pvt. Ltd.

Shiva Shree Hydropower (P.)
Ltd.

Robust Energy Ltd.

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.
Bijayapur 2
Khola Small

Mithila Solar PV
Electric Project

Taksar Pikhuwa

Upper Chaku A

Mistri Khola

Myagdi

Terhathum

Solukhumbu

[lam

[lam
Sindhupalchowk
Khotang
Kaski
Rupandehi

Dolakha

Mabhottari

Kaski
Dhanusha
Bhojpur

Sindhupalchowk

Myagdi

5000

7500

23500

9600

3800

997

3000

11880

8500

5000

3000

4500

10000

8000

22200

42000

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

2072.09.12

2075.09.16

2073.09.01

2067.05.22

2067.10.20

2076.11.05

2076.11.17

2076.12.10
(Transactional
Operation
Date-TOD)

2077.02.32
2077.03.31
2077.05.12
2077.06.04
2077.06.12
2077.07.15

2077.07.23

2077.10.26

2077.11.18
2077.11.22
2078.01.01

2078.02.01

2078.03.03

| JTOTAL ___suessl |
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10

11

12

13

14

15

16

17

18

19

20

IPPs' Hydropower Projects (Under Construction) as of Ashadh 31, 2078
(Financial Closure concluded projects)

i Developers “ -

Upper Tamakoshi
Hydropower Ltd.

Nama Buddha Hydropower
Pvt. Ltd.

Jumdi Hydropower Pvt. Ltd.
Hira Ratna Hydropower Pltd

Energy Engineering Pvt. Ltd.

Greenlife Energy Pvt. Ltd.

Himalaya Urja Bikas Co. Pvt.
Ltd.

Green Ventures Pvt. Ltd.
Manang Trade Link 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

@ faga | ydaies affiepr |

Upper
Tamakoshi

Tinau Khola
Small

Jumdi Khola
Tadi Khola

Upper Mailung
A

Khani khola-1

Upper Khimti

Likhu-IV
Lower Modi

Upper Mailun

Upper Sanjen

Middle
Bhotekoshi

Rasuwagadhi
Badi Gad
Sanjen

Gelun

Upper Belkhu
Upper Tadi

Dordi Khola

Khani
Khola(Dolakha)

Dolkha

Palpa

Gulmi
Nuwakot

Rasuwa

Dolakha

Ramechhap

Ramechhap
Parbat

Rasuwa

Rasuwa
Sindhupalchowk
Rasuwa

Baglung

Rasuwa
Sindhupalchowk
Dhading
Nuwakot
Lamjung

Dolakha

Installed
Capacity

(kw)

456000

1665

1750
5000

6420

40000

12000

52400
20000

14300

14800
102000
111000

6600
42500

3200

750

11000

27000

30000

PPA Date

2067.09.14

2065.03.31

2066.10.21
2067.01.09

2067.03.25

2067.06.24

2074.02.21

(upgraded
25MW)

2067.10.09

2067.10.19
2068.05.20

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

Required
Commercial
Operation
Date

2072.9.10
- 4 Units,
2073.3.30-2
Units

2066.11.1
(990kw)
2077.09.15
(675kw)
2069.10.11
2075.10.01

2075.10.01

2074.12.17
(25MW)
2076.09.03
(I15MW)

2075.3.32

2077.06.30
2074.3.31

2075.10.01

2076.09.15

2074.03.01
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
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21

22
23

24

25

26

27

28

29

30

31

32

33

34

35
36

37

38

39

40

41

42

43

44

» jiffle wcs!

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.

Universal Power Company
Ltd.

Madhya Midim Jalbidhyut
Company P. Ltd.

Volcano Hydropower Pvt.
Ltd.

Betrawoti Hydropower
Company (P).Ltd

Himalaya Urja Bikas Co. 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.

Singati Hydro Energy Pvt.
Ltd.

Maya Khola Hydropower Co.
Pvt. Ltd.

» efb|0)&*

Selang Khola

Upper Dordi A
Tinekhu Khola

Salankhu Khola
Balephi A
Middle Modi

Khorunga Khola

Upper Parajuli
Khola

Lohore Khola

Upper Solu

Rawa Khola

Lower Khare

Middle Midim

Teliya Khola

Phalankhu
Khola

Upper Khimti II

Junbesi Khola

Lower Midim
Tangchhahara
Upper Khadam

Lower Solu

Khare Khola

Singati Khola

Maya Khola

Sindhupalchowk

Lamjung
Dolakha

Nuwakot
Sindhupalchowk
Parbat
Terhathum
Dailekh

Dailekh

Solukhumbu

Khotang

Dolakha

Lamjung
Dhankuta

Rasuwa
Ramechhap
Solukhumbu

Lamjung
Mustang

Morang
Solukhumbu

Dolakha

Dolakha

Sankhuwasabha

990

25000
990

2500

22140

15100

4800

2150

4200

18000

6500

11000

3100

996

13700
7000

5200

996

2200

990

82000

24100

25000

14900

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

2069.10.22

2069.10.23
2069.10.25

2069.12.06
2069.12.09

2069.12.29

2070.01.19
2070.02.20

2070.02.21
2070.07.15

2070.07.15

2070.07.27

2070.08.30

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

2074.9.16
(8.26MW)
2076.04.03
(2.74AMW)

2072.5.1
2071.7.24

2075.10.01
2075.12.01

2076.08.30

2071.8.1
2073.7.1

2071.08.01
2076.8.30

2075.08.15

2075.05.31
(16MW)
2077.04.01
(OMW)

2076.9.1
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45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

Idi Hydropower Co. P. Ltd.

Buddha Bhumi Nepal Hydro
Power Co. Pvt. 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

Numbur Himalaya
Hydropower Pvt. Ltd.

Dipsabha Hydropower Pvt.
Ltd.

Research and Development
Group Pvt. Ltd.

Hydro Empire Pvt. Ltd.

Chandeshwori Mahadev
Khola MH. Co. Pvt. Ltd.

Nyadi Hydropower Limited
Suri Khola Hydropower 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
Upper Syange Hydropower

P. Ltd.

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

Idi Khola

Lower Tadi

Dordi-1 Khola

Down Piluwa

Super Dordi
‘Kha'

Solu Khola
(Dudhkoshi)

Likhu-2
Likhu-1
Likhu Khola A
Sabha Khola A

Rupse Khola
Upper Myagdi
Chulepu Khola
Nyadi

Suri Khola

Upper Sanigad

Kalangagad

Upper
Kalangagad

Darbang-Myagdi

Upper Piluwa
Khola 2

Kabeli-A

Upper Syange
Khola

Khimti-2

Kaski

Nuwakot

Lamjung

Sankhuwasabha
Lamjung

Solukhumbu

Solukhumbu/
Ramechap

Solukhumbu/
Ramechap

Solukhumbu/
Ramechap

Sankhuwasabha

Myagdi
Myagdi
Ramechhap
Lamjung

Dolakha

Bajhang

Bajhang

Bajhang
Myagdi

Sankhuwasabha

Panchthar and
Taplejung

Lamjung

Dolakha and
Ramechhap

975

4993

12000

9500

54000

86000

33400

51400

24200

9990

4000

20000

8520

30000

6400

10700

15330

38460

25000

4720

37600

2400

48800

2070.09.01
2070.12.10

2071.07.19
(10.3 MW)
2073.04.19
2075.11.21
(1.7 MW)

2071.10.18

2071.11.13
2075.11.15

2071.11.13
2071.11.19
2071.11.19
2071.11.22
2071.12.02

2071.12.17
2071.12.17
2071.12.23
2072.02.12
2072.02.20

2072.03.15

2072.03.15

2072.03.15
2072.04.28
2072.05.11
2072.06.07

2072.06.14

2072.06.14

2074.09.16

2075.10.01

2076.08.16
(10.3 MW)
2077.04.02
(1.7 MW)

2076.09.01
2077.03.29
2077.06.10
2077.04.01
2077.04.01
2077.04.01
2076.07.15

2076.08.02
2077.05.30
2075.04.15
2077.01.06
2074.12.30

2076.05.29

2076.05.29

2077.04.15
2075.12.25
2076.04.01
2076.11.03

2075.10.01

2078.04.01
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68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

Chauri Hydropower (P.) Ltd.

Huaning Development Pvt.
Ltd.

Upper Hewa Khola
Hydropower Co. Pvt. Ltd.

Multi Energy Development
Pvt. Ltd.

Ankhu Hydropower (P.) Ltd.

Myagdi Hydropower Pvt. Ltd.

Richet Jalbidhyut Company
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.

Chhyangdi Hydropower
Limited

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.

Chauri Khola

Upper Balephi A

Upper Hewa
Khola Small

Langtang Khola

Ankhu Khola

Ghar Khola

Richet Khola
Rukumgad
Siddhi Khola

Nilgiri Khola
Super Nyadi

Lower Likhu
Nilgiri Khola-2
Sano Milti

Upper Daraudi-1

Upper
Chhyangdi
Khola

Phalanku Khola

Makarigad
Super Madi
Rurubanchu-1

Upper Trishuli
3B

Kavrepalanchowk,

Ramechhap,
Sindhupalchowk, 00
Dolakha

Sindhupalchowk 36000
Sankhuwasabha 8500
Rasuwa 20000
Dhading 34000
Myagdi 14000
Gorkha 4980
Rukum 5000
Illam 10000
Myagdi 38000
Lamjung 40270
Ramechhap 28100
Myagdi 62000
Ramechhap and

Dolakha S
Gorkha 10000
Lamjung 4000
Rasuwa 5000
Darchula 10000
Kaski 44000
Kalikot 13500
Rasuwa 37000

> jiifid wcs ! wefb|d)sr

2072.06.14
(5 MW)
2076.01.06
(1MW)

2072.08.29

2072.09.23

2072.09.29

2073.01.30

2073.02.11

2073.02.23
2073.03.07
2074.05.29

2073.11.30
2074.02.19

2073.09.14
2074.03.05
2073.01.13

2072.08.14

2074.03.22

2071.08.24

2072.08.29

2073.10.27

2074.05.08

2074.05.06

2075.12.30
(5 MW)
2078.08.03
(1MW)

2075.10.06

2076.03.17

2076.12.30
(for 10MW)
2078.04.03
(for
upgraded
10MW)

2076.12.30

2076.08.30
(8.3 MW)
2078.10.17
(5.7 MW)

2075.07.30
2076.09.01
2077.03.31

2080.08.30
2079.04.01

2078.08.15
2081.08.30
2075.08.01

2075.09.17

2078.4.05

2076.8.01

2076.02.32

2078.02.28

2077.11.03

2078.11.17
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89 Sindhujwala Hydropower Ltd. Upper Nyasem  Sindhupalchowk 41400  2073.07.24  2077.03.30
Samling Power Company Pvt.

90 Ltd Mai Beni Mlam 9510 2073.07.26  2078.08.02

91 Energy Venture Pvt. Ltd. Upper Lapche Dolakha 52000 2073.04.20 2078.12.30
Orbit Energy Pvt. Ltd.
(Previously Pokhari

92 Sabha KholaB ~ Sankhuwasabha 15100  2074.03.26  2078.2.31
Hydropower Company Pvt.
Ltd.)

g3 DaramKholaHydro Energy 1y, el Beglungand 9600  2073.10.09  2076.09.08
Ltd. Gulmi
Sagarmatha Energy and Dhalkebar Solar

94 Construction Pvt. Ltd. Bt Dhanusha 3000 2075.06.24 2076.12.23
Gorkha Congenial Energy Lamabhi Solar

95 and Investment Pvt. Ltd. Birgffat Dang 3000 2075.06.24  2076.12.23
Global Energy and Duhabi Solar .

96 Construction Pvt. Ltd. Bireffa Sunsari 8000 2075.06.25 2076.12.24

97 Him River Power Pvt. Ltd. Liping Khola Sindhupalchowk 16260  2073.02.28  2077.01.22
Madhya Tara Khola Hydropower

o5 | Bl s Bt o e | LR R e 1700 2073.10.26  2075.08.29
Khola Small
Company (P) Ltd.)
g9 Nepal Water and Energy Upper Trishuli - 1 Rasuwa 216000 2074.10.14  2080.12.18
Development Company P. Ltd.
100 Mewa Developers Pvt. Ltd. Middle Mewa Taplejung 49000  2075.05.04 2080.06.06
101 Solar Farm Pvt. Ltd. Belchautara Tanahun 5000  2075.04.23  2076.04.03
Solar Project
102 Him Star Urja Co. Pvt. Ltd. ~ Buku Kapati Okhaldhungaand 50, 5474 1011 2077.04.15
Solukhumbu
103 Aashutosh Energy Pvt. Ltd. gr}r’gl’le N | P 8630  2075.02.15  2078.11.09
.. Indushankar
104 ILrtlguShankar Coomt VS0 | eprion Ty | Sechiid 3000 2075.06.10  2076.12.09
’ Ltd.
105 Sanvi Energy Pvt. Ltd. Jogmai Cascade  Illam 6000  2075.05.07 2078.04.07
106 Jhyamolongma Hydropower = .\, oo Kaski 32000  2074.0420  2079.01.12
Development Company P. Ltd.
107 Nasa Hydropower Pvt. Ltd. ~ Lapche Khola Dolakha 99400  2074.07.29  2079.04.14
108 Asian Hydropower Pvt. Ltd.  Lower Jogmai Illam 6200  2074.12.07 2078.04.01
Sanima Middle Tamor
109 Hydropower Ltd. (Prv. Tamor Middle Tamor  Taplejung 73000  2073.09.26  2078.05.28
Sanima Energy Pvt. Ltd.)
110 Ztl;‘on ey A PO L | i e T | Bemediten 57500  2074.11.28  2080.05.02
j11 1hree Star Hydropower Sapsup Khola  Khotang 6600  2075.03.25 2078.06.31
Company Ltd.
112 }?ftlai]:ia Nirman Company | 7o) Rhola Sankhuwasabha 97200  2075.06.26  2080.04.01
113 People's Power Limited Puwa - 2 [lam 4960  2074.05.05 2078.06.11
114 Tundi Power Pvt.Ltd &ahughat Myagdi 35500  2075.03.29  2079.08.29
angale
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115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

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.

Arun Valley Hydropower
Development Company 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.

Rele Khola

Seti Khola

Upper Chirkhwa

Yambling Khola

Middle Hyongu
Khola B

Upper Lohore
Upper Phawa

Sunigad

Kabeli B-1
Cascade

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

Myagdi

Parbat

Bhojpur
Sindhupalchowk
Solukhumbu
Dailekh
Taplejung
Bajhang
Panchthar
Dhading

Darchula
Kaski

Sankhuwasabha
Bhojpur

Solukhumbu

Nawalparasi

Myagdi
Sankhuwasabha

Gorkha and
Chitwan

Myagdi

Lamjung

Doti

Gorkha
Lamjung

Dolakha

6000

3500

4700

7270

22900

4000

5800

11050

9940

23500

40000

25000

45000

13040

22000

5000

48500

4950

70000

21300

7500

1550

9050

7000

2074.01.28

2074.02.22

2073.03.01

2072.09.29

2074.12.08

2074.12.08

2074.11.11

2074.11.30

2075.08.09

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

2077.02.19

2076.12.30

2077.04.01

2077.03.17

2079.04.01

2077.04.11

2078.04.16

2080.02.07

2078.06.01

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

| | ol 3506750 |
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IPPs' Hydropower Projects in Different Stages of Development as of Ashadh 31, 2078

PPA Date

H Developer un

10

11

12

13

14

15

16

17

18

19

20

21

22

Balephi Jalbidhyut Co. Ltd.

Ingwa Hydro Power Pvt. Ltd

United Modi Hydropwer Ltd.
Salasungi Power Limited

Sisa Hydro Electric Company
Pvt. Ltd.

Chirkhwa Hydropower Pvt.
Ltd.

Himali Rural Electric Co-
operative Ltd.

Sabha Pokhari Hydro Power
(P) Ltd.

United Mewa Khola
Hydropower Pvt. Ltd.

Sewa Hydro Ltd.

Nyam Nyam Hydropower
Company Pvt. Ltd.

Saptang Hydro Power Pvt.
Ltd.

Himalayan Water Resources
and Energy Development Co.
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.

@ faga | ydaies affiepr |

(Without Financial Closure)

Balephi

Upper Ingwa
khola

Lower Modi 2
Sanjen Khola

Sisa Khola A

Lower Chirkhwa

Leguwa Khola
Small

Lankhuwa Khola

Mewa Khola

Lower Selang
Nyam Nyam
Khola

Saptang Khola

Upper Chauri

Lower Khorunga

Rasuwa
Bhotekoshi

Upper Richet

Jadari Gad Small

Salubyani Gad
Small

Ghatte Khola
Small

Seti Khola

Super Hewa

Irkhuwa Khola B

Sindhupalchowk

Taplejung

Parbat
Rasuwa

Solukhumbu
Bhojpur
Dhankuta
Sankhuwasabha

Taplejung
Sindhupalchowk

Rasuwa

Nuwakot

Kavrepalanchowk
Terhathum

Rasuwa

Gorkha
Bajhang
Bajhang
Sindhupalchowk
Kaski

Sankhuwasabha

Bhojpur

Installed
Capacity

(kw)

23520

9700

10500
78000

2800
4060
640
5000

50000
1500

6000

2500

6000
5400

120000

2000
1000
233
970

22000

5000

15524

2067.09.08

2068.03.10

2072.11.14
2072.12.02

2073.10.28

2074.01.20

2074.02.08

2074.02.21

2074.02.21
2074.02.22

2074.03.27

2074.04.08

2074.07.27

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

Required
Commercial
Operation
Date

2071.09.16
2077.06.30

2073.04.01

2076.03.17
2077.03.08

2077.12.12

2078.04.01

2075.12.28

2077.09.14

2078.04.01
2075.12.30

2077.12.31

2076.04.12

2078.04.04

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
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23

24

25
26

27

28
29

30

31

32

33

34

35

36

37

38
39

40

41

42

43

44

45

46
47

48

Jhilimili Hydropower Co. Pvt.

Ltd.

North Summit Hydro Pvt.

Ltd.

Himali Hydro Fund Pvt. Ltd.
Tanahun Hydropower Ltd.

Sailung Power Company Pvt.

Ltd.

Jalshakti Hydro Company

Pvt. Ltd.

Arati Power Company Ltd.

Mount Everest Power
Development Pvt. Ltd.

Palun Khola Hydropower

Pvt. Ltd.

Him Parbat Hydropower Pvt.

Ltd.

Him Parbat Hydropower Pvt.

Ltd.

Annapurna Bidhyut Bikas Co.

Pvt. Ltd.

Madame Khola Hydropower

Pvt. Ltd.

Mid Solu Hydropower

Company Pvt. Ltd.

Apolo Hydropower Pvt. Ltd.

Thulo Khola Hydropower

Pvt. Ltd.

Kalika Energy Ltd.

Api Power Company Ltd.

Api Power Company Ltd.

Api Power Company Ltd.

Api Power Company Ltd.

Super Ghalemdi Hydropower

Pvt. Ltd.

Dibyajyoti Hydropower Pvt.

Ltd.

Amar Jyoti Hydro Power Pvt.

Ltd.

Ichowk Hydropower Pvt. Ltd.

Pike Hydropower Pvt. Ltd.

» jiffle wcs!
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Gulangdi Khola

Nyadi Phidi

Sona Khola
Tanahun

Bhotekoshi-1

Ilep (Tatopani)

Upper Irkhuwa

Dudhkunda
Khola

Palun Khola
Sagu Khola-1
Sagu Khola
Landruk Modi
Madame Khola

Mid Solu Khola

Buku Khola

Upper thulo
Khola-A

Bhotekoshi-5

Chandranigahpur
Solar Project

Parwanipur
Solar Project

Dhalkebar Solar
Project

Simara Solar
Project

Super Ghalemdi
Marsyangdi Besi

Istul Khola
Gohare Khola

Likhu Khola

Gulmi

Lamjung

Taplejung
Tanahun

Sindhupalchowk

Dhading
Bhojpur
Solukhumbu

Taplejung
Dolakha
Dolakha
Kaski
Kaski

Solukhumbu

Solukhumbu

Myagdi
Sindhupalchowk

Rautahat
Parsa
Dhanusha
Bara
Myagdi
Lamjung

Gorkha

Sindhupalchowk

Ramechhap and
Okhaldhunga

980

21400

9000
140000

40000

23675
14500

12000

21000

5500

20000

86590

24000

9500

6000

15000
62000

4000

8000

1000

1000

9140

50000

1506
950

30000

2075.02.24

2075.02.24

2075.03.14
2075.03.15

2075.03.15

2075.03.25
2075.04.01

2075.04.01
2075.04.06
2075.04.10
2075.04.10
2075.04.13
2075.04.15

2075.04.21

2070.02.02
2075.04.22
(Revived)

2075.04.24
2075.04.25

2075.04.27
2075.04.27
2075.05.03
2075.05.03
2075.05.05
2075.05.10

2075.05.13
2075.05.25

2075.05.26

2078.01.14

2079.12.15

2080.07.30
2080.12.30

2079.07.01

2081.08.25
2079.08.01

2079.06.30

2080.06.21

2079.12.30

2079.12.30

2081.09.15

2080.12.30

2079.05.14

2074.04.01

2080.06.30
2080.09.15

2076.02.26

2076.02.26

2076.03.02

2076.03.02

2080.12.12

2079.06.06

2079.10.25
2076.07.29

2082.02.17
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49
50
51
52

53

54

55

56
57

58

59

60

61

62

63

64

65
66

67

68

69

70

71

72

73

74

Sita Hydro Power Co. Pvt.
Ltd.

Sushmit Energy Pvt. Ltd.

Masina Paryatan Sahakari
Sanstha Ltd.

Hydro Village Pvt. Ltd.

Shikhar Power Development
Pvt. Ltd.

Dhading Ankhu Khola Hydro
Pvt. Ltd.

Phedi Khola Hydropower
Company Pvt. Ltd.

Bikash Hydropower
Company Pvt. Ltd.

Sita Hydropower Co. Pvt. Ltd.

Kalinchowk Hydropower Pvt.
Ltd.

Ruru Hydroelectric Company
Pvt. Ltd.

Gumu Khola Bhyakure
Hydropower Pvt. Ltd.

Alliance Energy Solutions
Pvt.Ltd.

Ekikrit Byapar Company Pvt.
Ltd.

Integrated Hydro Fund Nepal
Pvt. Ltd.

Perfect Energy Development
Pvt. Ltd

Kabeli Hydropower Company
Pvt.Ltd.

Union Mewa Hydro Ltd.
North Summit Hydro Pvt.
Ltd.

Sajha Power Development
Pvt. Ltd.

Sindhujwala Hydropower Ltd.

Mount Rasuwa Hydropower
Pvt. Ltd.

Habitat Power Company Pvt.
Ltd

Ruby Valley Hydropower
Company Ltd

Dudhpokhari Chepe
Hydropower Pvt. Ltd.

Maa Shakti Engineering &
hydropower Pvt. Ltd.

Nyasim Khola
Kunaban Khola
Masina

Myagdi Khola

Bhim Khola

Upper Ankhu

Phedi Khola
(Thumlung)

Upper Machha
Khola Small

Dudh Khola
Sangu (Sorun)

Rurubanchu
Khola-2

Gumu Khola
Upper Sit Khola

Brahamayani

Upper
Brahamayani

Middle Trishuli
Ganga

Kabeli-3
Mewa Khola

Hidi Khola

Lower Balephi

Upper Nyasem
Khola A

Midim 1 Khola
Hewa Khola “A”

Menchet Khola

Dudhpokhari
Chepe

Luja Khola

Sindhupalchowk

Myagdi
Kaski and
Tanahu

Myagdi
Baglung

Dhading
Bhojpur

Gorkha
Manang

Dolakha
Kalikot
Dolakha
Argakhanchi
Sindhupalchowk
Sindhupalchowk
Nuwakot

Taplejung
Taplejung

Lamjung
Sindhupalchowk
Sindhupalchowk
Lamjung
Panchthar
Dhading
Gorkha

Solukhumbu

35000
20000
891
57300

4960

38000

3520

4550
65000

5000

12000

950

905

35470

15150

19410

21930
23000

6820

20000

21000

13424

5000

7000

8800

23550

2075.05.26
2075.05.29
2075.06.02
2075.06.04

2075.06.10

2075.06.14

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

2075.09.03

2075.10.03
2075.10.04

2075.10.04

2075.10.06

2075.10.06

2075.10.07

2075.10.07

2075.10.15

2075.10.15

2075.10.16

2080.03.15

2080.11.03

2076.10.29

2080.05.29

2078.06.05

2079.09.15

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

2080.02.17

2079.09.01

2080.09.15

2080.05.15

2080.07.18

2079.03.30

2080.04.04

2078.04.01

2080.02.13

2080.01.28

2080.11.14
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Sankhuwasabha Power
Development Pvt. Ltd.

Hilton Hydro Energy P. Ltd.
Snow Rivers Pvt. Ltd.

Jal Urja Pvt. Ltd.

Champawati Hydropower

Pvt. Ltd

Barpak Daruadi Hydropower

Pvt. Ltd.

Helambu Construction Pvt.

Ltd

River Side Hydro Energy Pvt.

Ltd.

Hydro Connection Pvt. Ltd.

Milke Jaljale Hydropower Pvt.

Ltd.

Ambe Hydropower Pvt. Ltd.
Orbit Energy 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.

Nepal Solar Farm Pvt. Ltd.

Saidi Power Co. (Pvt.) Ltd.

Isuwa Energy Pvt. Ltd.

Manang Marsyangdi
Hydropower Company P. Ltd.

First Solar Developers Nepal

Pvt. Ltd.

Saurya Bidhyut Power Pvt.

Ltd.

Super Sabha
Khola

Super Kabeli
Super Kabeli A
Nuagad

Chepe khola A

Middle Super
Daraudi

Ksumti khola

Tamor Khola-5

Rauje Khola
Upper Piluwa
Hills

Upper Bhurundi
Sabha Khola C
Rahughat

Madhya Daram
Khola A

Madhya Daram
Khola B

Bhalaudi Khola

Upper Daraudi
B

Upper Daraudi
C

Upper Khudi

Som
RadhaKrishna
Solar Farm
Project (VGF)
Saiti Khola
Lower Isuwa
Cascade
Manang
Marsyangdi
Bhrikuti Grid-
tied Solar
Project

Grid Connected
Solar Project,
Nawalparasi

Sankhuwasabha

Taplejung
Taplejung
Darchula

Lamjung
Gorkha
Sindhupalchowk

Taplejung
Solukhumbu
Sankhuwasabha

Parbat
Sankhuwasabha
Myagdi

Baglung

Baglung

Kaski
Gorkha
Gorkha

Lamjung

Kaski

Kaski
Sankhuwasabha

Manang

Kapilvastu

Nawalparasi

4100

12000
13500
1000

7000

10000

683

37520

17712

4990

3750
4196
40000

3000

4500

2645

8300

9820

21210

4000

999

37700

135000

8000

2000

2075.10.23

2075.11.02
2075.11.02
2075.11.03

2075.11.07

2075.11.23

2075.11.29

2075.12.04

2075.12.04

2075.12.04

2075.12.10
2075.12.10
2075.12.18

2075.12.26

2075.12.26

2076.01.06

2076.01.09

2076.01.09

2076.01.11

2076.11.23

2077.06.13

2077.09.27

2077.12.09

2077.12.20

2077.12.20

2080.06.03

2079.10.04
2080.01.01
2078.10.22

2079.04.04

2080.03.01

2078.03.04

2080.04.10

2080.10.15

2081.04.04

2079.04.16
2079.04.02
2079.10.17

2077.12.31

2078.02.31

2080.04.16

2080.09.15

2080.09.15

2080.10.09

2077.03.16

2078.02.20

2080.12.30

2081.12.18

2078.12.17

2078.06.17
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